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WELCOME TO ISECON 86

by Edward A Otting President
DPMA Education Foundation

Pick up a newspaper today and you just might read that we re now in the INFORMATION AGE
At first that may be hard to understand After all there s no more information today than
there ever was Information exists whether we recognize it or not Cave people probably never
conducted a census but census data still were there for the taking

When you get down to it though one thing sets apart today s information from
yeste ryear s value Information is worth only what people make of it It s like the old
thought If a tree faUs in the woods but no one s around to hear it does it make a noise
People give information meaning

We re in the INFORMATION AGE because today s technology aUows people to generate more
uses for information Technology lets us group information route it graph it send it receive
it fold spindle and mutilate it Best of aU technology lets us do aU the above with the touch
of a finger This sounds almost magical but as a person concerned with information systemseducation you know too weU there s no hocus pocus involved

That s where ISECON 86 makes an impact Magicians perform illusions information
professionals so effectively perform hard work and thought that to end users the results seem
like magic Users expectations are endless Just like a magician s audience end users eagerlywait to see one feat topped by a better one Information professionals must drive themselves to
keep pace Each passing day redefines effective information management Informationprofessionals need the ability to deal with new situations on what can seem a day to day basis
Proper education provides that ability

ISECON 86 is a gathering of minds that wiU pass on knowledge about teaching information
systems students Attendees bring from aU corners their experiences and share them Bringtheir own ideas and reveal them for consideration Hear others ideas and contemplate how
they might apply those concepts Rapid technological advances mean one thing for the typicalinformation systems educator no one knows everything but everyone knows somethingISECON 86 brings together outstanding individuals in a setting that promotes discourse andanalysis It s a unique event and it brings unique results to the thousands of people learning tobecome information systems professionals

The INFORMATION AGE wiU exist only as long as there are professionals who can grab hold of
raw data and put it to good use thus give value where there previously was none Times will
change and information managers must change with them ISECON 86 provides the first stepin equipping tomorrow s information professionals with the ability to succeed in the present and
adapt to the future The value of tomorrow s information will be the yield of investments madehere
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Fundamental Principles of Information Systems Development

Harlan D Mills
IBM Corporation and

University of Maryland

Richard C Linger
IBM Corporation

Alan R Hevner
University of Maryland

ABSTRACT Information systems is a new field in which we are just discoveringthe fundamental principles and methOdologies Four prinCiples of informationsystems development are presented and analyzed namely Referential Transparency System Completeness Data Decentralization and Modular ReusabilityBox Structure Methodology applies these principles in more technical termsto information systems development

1 PRINCIPLES AND APPEARANCES IN INFORMATION Data Decentralization
SYSTEMS DEVELOPMENT Modular Reusability

play increasingly critical A methodology for information systemsInformation systems
development should support these four fundamenroles in business operations and span the
tal principles The Box Structure Met odolobusiness process in complexity Business opera
as described in Mills 1986J satlsfles thlSt ions are old and thereby benefit from along
requirement The correct use of box structureshistory of lessons learned natural selection of
in i nformati on systems deve 1 opme t enforces a

effective ideas and processes and a stable
comp 1 ete set of detai1 ed ana lys 1 s and d s 1 gnuniversity curriculum Drucker 1973J In
principles The four fundam ntal prlnclplescontrast the subject of information systems is
discussed in this paper have dlrect more technew less than a human generation old with
nical forms in the Box Structure Methodologymost of its history ahead of it Such new sub
The correspondence is as follows by numberjects are necessarily defined more by appren

ticeship and appearances than by systematic
principles and procedures But it is time for

Fundamental Principlesinformation systems to move from appearances to
principles for greater flexibility of Information Systemsapplication and increased effectiveness

1 Referential TransparencyWe can teach trick dogs the appearance of 2 System Completenessarithmetic but they cannot use it off stage 3 Data DecentralizationBut when we teach ch ildren the principles of 4 Modular Reusabilityarithmetic they use it the rest of their lives
in problems their teachers have never imagined Box Structure MethodologyEven so it has taken human society thousands of
years to develop and simplify the principles of 1 Black Box Replacementarithmetic for teaching to children For exam

2 Transaction Closurep1e long division was beyond the wisest of the 3 State Migrationancient Greeks and was a graduate university 4 Common Servicessubject in the Renaissance

We believe that certain fundamental principles 2 REFERENTIAL TRANSPARENCYof information systems are discernible now and
discuss four of them in this paper namely Principle of Referential Transparencyprinciples of

In the delegation or any system
part for design and implementa i nReferential Transparency all requ i rements shou 1 d be specl fl edSystem Completeness
explicitly so that no further com

1
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munication or coordination is required In the Box Structure Methodology the principle

to complete the system part
of black box replacement incorporates the

concept of referential transparency

At first glance the principle of referential

transparency ay seem impossible or impractical Principle of Black Box Replacement
Most com erc1al system methodolog1es o not

Any correct implementation of a

requ1 e t and opt 1nstead for eas1er to correctly specified black box will be

expl ln d1agrams or structures th at s ubsequently satisfactory as a system part There

requ1re commUnlCatlOn and coord1natlOn betwe n
are two parties that are accountable

sepa ate system pa rts rlght down to thelr the specifier and the implementor A
deta1led 1mplementat1on correct implementation to an incorrect

b specification puts the specification
In fact such a pr1n lple 1S 1ndeed 1mposs1 le

at fault an incorrect implementation
nles the rlght k1nds of system parts are to a correct specification puts the

1dent1f1ed Modern deve opments 1n c omputer implementor at fault
science and software eng1neer1ng 1dent1fy the

kind of parts req i red to make the principle The principle of black box replacement is key in

poss1b e The spec1f1 at10n of these parts must
system development for the accountability and

be def1ned at the st1mulus respo se level and flexibility it provides management A black box
account for he e ffect of any 1nternal data can be designed and implemented independently of

storage P sslble 1n the part General methods its surroundings in a system so accountablity
that us ldeas such a stru ture charts or data is perceived in delegation In flexibility a

flow dlagrams lose vltal 1nfor at1on and thus black box can be redesigned with different state

make refere tlal transparency lmposs1ble It machines and clear boxes As long as the new

takes the nght kwds of system parts to defer black box behavior is identical to the original
deta 11 s W1 thout 1 os 1 ng them the rest of the system wi 11 operate exactly as

before Such black box replacement may be

Whether such a principle made possible in required or desirable for purposes of better

theory by correct logical definitions is prac performance changing hardware or even changing

tical depends on its appropriateness to informa from manual to automatic operations
tion systems development processes Human
soci ety has had over th i rty yea rs to discover

how difficult it is to develop and maintain 3 SYSTEM COMPLETENESS

relevant rel iable and modifiable information

systems all the while seeing the business Principle of System Completeness
stakes rise to incredible proportions The The transactions of a system part

value of intellectual and management control of should be sufficient for the acquisi
information systems makes referential transpar tion and preservation of all its

ency practical indeed for those who know how system data and its system data

to achieve it The up front work is more should be sufficient for the comple
demanding but the alternative of optimistically tion of all its transactions In

setting out to implement system parts without particular system integrity should be

referential transparency is an expensive one considered as well as user function in

possibly a fatal one for a business today achieving system completeness

The principle of referential transparency The principle of system completeness can

provides a crisp discipl ine for management forestall many surprises and after thoughts in

delegation and assignment of responSibility specifying and designing systems A common

The lack of referential transparency can lead to mistake for amateur and not so amateur ana

management nightmares where nothing works and no lysts and designers is concentrating so much on

one is to blame When designers and implemen primary user function that the secondary func

ters are required to communicate and coordinate tions to make user functions available and

about details of separate parts after their reliable become awkward or impossible For

assignment of responsibilities gamesmanship example if system security or recovery require

becomes an important part of a day s work in ments are not identified up front then an ideal

addition to system development It s only user systE m imagined in a perfect world of

sensible with all defined responsibilities to hardware and people may end up with data struc

cover one s bets and tracks with activities and tures that make security or recovery difficult

documents designed more to protect than to or impossib le So functions provided for

illuminate security and recovery need to be defined as

carefully and as early as user functions

Even with the best of intentions extensive
communication and coordination about design and The principlE of system completeness defines a

implementation details opens up that many more systematic iterative specification process in

opportunities for misunderstandings and errors ensuring that a sufficient set of transactions

Such errors are always wri tten off as human is i dentifi ed to acqui re and preserve a suffi

fallibilities nobody is perfect but errors of cient set of system data The iteration begins
unnecessary communication and coordination with the transactions for the primary users and

should be charged to the methodologies that the system data needed for those transactions

require them not to the people forced to do the then considers the transactions required for the

unnecessary communication and coordination acquisition and preservation of that system

2



data then i dentifi es the system data needed for obvi ous users of the sys tem to be but se 1 dom
those transactions and so on Eventua 11y no ends there These most obvi ous users often
more transactions will be required in an itera interact with the system daily even minute by
ti on and system completeness wi11 have been mi nute in enteri ng and access i ng data for
achieved example a clerk in an air1 ine reservations

system But usually the data they use are

The concept of sys tem integrity plays a spec i a 1 provi ded in part by other users that enter and
role in system completeness System comp1ete access data less frequently for exalllp1C those
ness assuming perfect hardware and people is not entering flight availability information And

enough many transactions can only be defined other users even more distant from the obvious
once specific hardware and people are identified users enter and access data even less frequentlyfor system use For example an i nformati on for ex amp 1 e users who add route schedu 1 e

system using an operating system with automatic information All the while an entirely
checkpoint and restart facilities won t need different group the operators of the system is

chckpoint and restart transactions but one entering and accessing system control data that
wi thout them wi 11 The problem of system affects the users in terms of more or 1 ess

security gives a classic example Many opera access to the system because of 1 imited capacity
ting systems and database systems in wide use or availabil ity
today cannot be retrofitted for high level
multilevel security because they were conceived The top level black box must accommodate the
and speci fi ed before such security requi rements transactions of a 11 these users and operators
were identified not just the most obvious ones A cross check

can be made between the top level black box and
In simplest terms information systems integrity its top level state machine Every item of datn
is th e prope ty of th system fulfilling its in the top level state must have been loadedunctlon whlle and lng all of t e system with the original system or acquired by previouslssues 1nherent 1n ltS lmplementat10n For black box transactions Are there any items not
example sy tems are expected to be correct

so loaded or acquired It is easy in concen
secu e ellable and capa le of handl1ng the1r

trating on one set of transactions to assume
app1 c tlOns These requ1rements may not be the existence of data to carry them out Aexpl1c1t1Y sta ted by managers user or opera close comprehensive scrutiny of these neededtors but 1t 1S clear that the des1gned system data items can discover such unwarrantedmust have provisions for such properties assumptions earlyQuestions of system integrity are largely
independent of the function of the system but
are dependent on its means of implementation 4 DATA DECENTRALIZATIONmanual or automatic Manual implementations
must eal ith th fall ibil ities of people Principle of Data Decentralization
beg1 nn1 ng W1 th the1 r very absence r presence System data shou 1 d be decentra 1 i zed to

so back up personn l may be requ1re t at the smallest system parts that do not1nc1ude llm1ted ab111ty and speed 1n d01ng require duplicating data updatesarithmetic limited memory capability for If for geographic or securitydeta iled facts 1 apses in performance from reasons sys tem data shou 1 d be decen
atigue or boredom and so on Automatic tra1ized to smaller system parts the

1mp1ementation must deal with the fallibilities system should be redesigned to ensure
of computer hardware and software beginning correctly duplicated data updatesith thei r tota 1 1 ack of common sense that

nc1ude l1mited processing and storage capabil The principle of data decentralization
1ties much larger than for people but still eliminates the need for instant decisions often
limited hurdware and software errors security faulty about how data should be structured andweaknesses and so on how it should be stored in a system Instead

it permits the definition 0 system data at aIn the Box Structure Methodology the principle conceptual level and its concrete form andof transaction closure incorporates the concept location to be worked out interactively with theof system completeness In a state machine a system design and decomposition into systemtransaction is defined by a sequence of stim li parts As better design ideas emergethat form a user request of the system and the system data can be relocated effectively to
response therefrom accommodate such ideas all the while maintain

ing correct function as required in the systemPrinciple of Transaction Closure transactions
The transactions of a state machine
must be sufficient for the acquisition When system data needs to be decentralized to
and preservation of all its state smaller system parts than allowed by the princidata and its state data must be ple of data decentralization the smallest
sufficient for the execution of all system defined by this part must be redesignedits transactions to accommodate correct dupl icate updating In

this case it is a different system and shouldhe prucess ot transaction closure is essential be recognized as such from the outset The
1n the development of a top level black box for problem of incorrect updating of duplicated data
any system A useful beginning of this search is a well known burden of faulty system designsfor a top 1 eve 1 b 1 ac k box beg ins with the most

3

Ii



it is generally inadvisable to migrate the state
Syste data 1n a box structu re h1erarchy 1S

part to those lower levels But it may be
dlstr1buted 1nto the s ates of 1tS component box

advisable to define a new box structure to
structures State m1gratlOn then becomes an d ccee to or to alter this common state

t t 1 th B S provl e a
1mpor an pnnc1p e 1n e ox tructure

t for thesl several black boxes Such a new

Mpthudology par
h 1 bbox structure must be 1nvoked 10 t e c ear ox

expansions of these bl ck boxes This nw box
Principle of State Mlgratlon State structure thereby prov1des a common serV1ce to

data should be migrated to the lowest these several black boxes Such a common

level state machine possible without service structure in effect encapsulates a state

duplicating updates If for reasons
part by providing the only means fo accessing

of geography or secunty state data
or altering i in the box structure h1erarchy

should be migrated to lower levels

the box structure should be State encapsuldtion requires a new box structure

redesigned whose state will contain the common state part
and whose transactions will provide common

State migration through the box structure
access to that state part for multiple users

hierarchy is a powerful tool in managing system In essence state encapsulation permits state

development It permits the placement f state
migration to be carried out in another form

data at the most effectlYe level for ltS use with the prov i sion that the only posslble access

Downward migration is possible when black boxes to the migrated state is by invoking transac

are identified in a higher level clear box tions of the new box structure that encapsulates
state data used solely within one black box can it
be mi grated to the next lower 1 eve 1 of the box

structure hierarchy The isolation of state Common service box structures are ubiquitous in
data at its essential level in the system information systems For example any database
hierarchy provides important criteda for the

system behavps as a common service box structure
design of database systems and tlle sys ems to the peoplE and programs that use lt In

Upward migration is possible when dupllcate simple illustl ation consider a clear box
state data is updated in identica ways 1n

expansion of a master file update state machlne
several places in the hierarchy ThlS data can Such a clear box would contain a number of black
be migrated up to the closest common pa ent boxes which operate on the master file for

subsystem for consistent update at one locatlon
example to open close read and write the

file as well as black boxes to access transac
tion files directory and authorization informa

5 MODULAR REUSABILITY tion etc The master file of the clear box
state cannot be migrated to the lower level

Principle of Modular Reusabll1ty black boxes without duplication However the
System parts with multiple u es master file can be encapsulated without duplica
should be considered for def1111tlOn tion in a new box structure that provides the
as reusable modules A corollary required transactions to open close read and
principle is to create as many write the file This box structure can be
opportunities as posslble for designed to ensure the integrity of the master

reusabi 1 ity within and between system file and all access directed to it In fact
parts when the master file is migrated to this common

d database
service it is protected from faulty access by

Operatlng systems data ma agement an
the box structure in an effective way

sys tems network and terml na 1 contro 1 sys terns

are all illustrations of common serVlces between

systems It is axiomatic in today s technology 6 PRINCIPLES AND APPEARANCES IN DEVELOPMENT
to seek as much reuse of c mmon serv ces as

METHODOLOGIES
possible to multiply productlv1ty and 1ncrease

reliability These common servi es need to
Many commerc l development methodologies embody

satisfy the principle of eferen lal t anspar the appear n es but not the principles of
ency in their use S th eH spec1fl catlOns are

information system development In illustra
as important as thelr lmplementat10ns On a

tion cons ider the principle of referential
smaller scale effective system des1gn seek nd

tran parencY dppl ied to the common sense tech
creates commonality for services and 1dent fles

niques of tructure charts Yourdon 1978 and
system parts for widespread mult1ple uses Wlthln

data flow d i1srams DeMarco 1979
a system

Structure charts are convenient and easily
The principle of modular reusability is understood 5 ummarizations of function decompo
reflected in the Box Structure Methodology as sition a gooc intuitive first step in a divide
the principle of common services and conquer strategy However in order to

achieve referential transparency in function
Principle of CORIDon Services Black decomposition a second step is required That
boxes with multiple uses in a box second step is to reconnect what is to be
structur e should be considered for divided in such a way to guarantee that the
definition as common services function has indeed been conquered namely to

realize a clivide reconnect and conquer
When several black boxes of a clear box strategy
expansion access or alter a common state part

4



What is missing in structure charts is the detailing the data flows of back order and

precise connections between the parent and fill order in defining precise control of the

chil dren in each decomposit ion in terms of back order filling process
execution control and data communication Even
detailed function statements for example to In short the problem is not one of design but
accept and check input determine patient of methodology in the absence of referenti a 1

status format and print report etc are transparency for contro1 of data communication
not enough to prov i de referenti a 1 transparency among nodes in data flow diagrams Data flow
when such statements require communication and diagrams are a strategy for dividing but not
coordination between people implementing the conquering because the vital reconnections are
children rather than only between people missing
responsible for one child and the parent For

example when the person implementing accept Of cou rse even in a design methodology that
and check input must ask the person implemen provides referential transparency in decompo
ting check patient status how often input is sitions there is no law against good commun
to be accepted and where to put it for further ication among people at all levels of decom
use referential transparency has been lost position Better ideas discovered in decom
Instead the entire specification of accept and position activities can always be communicated
check input should come from the des i gner of up leading to better divide reconnect and
the parent function who should also be respon conquer strategies at higher levels which can
sible that the execution control of the parent in turn be communicated back down with referen
with any and all correct implementations of the tial transparency but with delegated
specification wi 11 provide correct parent responsibilities always intact
functi on

In summary for a function decomposition into
n parts at the next level there are n 1 References

responsible parties The parent designer is
DeMarco 1979J DeMarco Tom Structured Analysisresponsible for the parent control for n

specifications and for the correctness of the and System Specification Yourdon Press
parent function using that control with correct 1979

implementations of the n specifications The
Drucker 1973J Drucker Peter F Managementchildren implementors are each responsible for

correct implementation of their specifications Tasks ResponSibilities Practice Harper
with no dependencies among themselves and Row 1973

Data flow diagrams are descriptive summariza Mills 1986 Mills H D Linger R C and
tions of data flow arcs among data transform Hevner A R PrinCiples of Information
ations nodes However as with structure Systems Analysis and Design Academic
charts data flow diagrams lack referential Press 1986

transparency in decompositions into more

Yourdon 1978 Yourdon E and Constantine Ldetailed diagrams Data flow diagrams do not

define the precise control and data communica Structured Design Fundamentals of a

tion between parent and children in all possible Dis ipline of Computer Program and Systems
circumstances required for independent e1abora Deslgn Yourdon Press 1978
tion of the detailed data flow of the children
As a result decompositions can be carried out

only at the expense of further communication

among people defining the data flow of the

parent and its children

For example imagine a customer order data item

that flows through transformations to val idate
order fi 11 order and ship order That
seems like a common sense data flow process but
consider the decomposition of fi 11 order
Suppose the order cannot be fi 11 ed from inven

tory say because some items are out of stock
In this case the unfilled order should not flow
to ship order but that is the only possible
flow in the parent diagram So additional
communication between people responsible for
fill order and ship order is required to

account for the case of unfilled orders

Alternate ly the problem could be seen as a

fa i1ure to fully define the data flow at the

parent level which could be modified to route

unfilled orders to a new back order node But
this modification itself leads to new problems
of communication between people responSible for
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Managing Information Systems DeveloPBent

Harlan D Mills
IBM Corporation and
Univ of Maryland

Richard C Linger
IBM Corporation

Alan R Hevner
Univ Of Maryland

Abstract Information systems development requires a flexible paradigm for
generating a development plan of investigation specification and implementation activities The development process can be based on the Box StructureMethodology for information systems analysis and design This methodologyprovides extensive management control facilities A system development spiralaccurately represents the actual work in system development

L MANAGING WITH THE BOX STRUCTURE METHODOLOGY The Box St ructure Methodo logy prov i des a
foundation for management principles in inforInformation systems development should be mation system development It introduces threemanaged as a systematic business engineering basic structures namely black box statediscipl ine This discipl ine can be based on machine and clear box that can be nested overrigorous principles of computer science and and over in a hierarchical system structureengineering found in the Box Structure Method They provide three views of the same informationology Mills 1986a applied directly to business system or any of its subsystemsproblems The primary benefit is effective

management control over information system The black box gives an external view of a systemdevelopment
or subsystem that accepts stimuli and for each
stimulus it produces a response before accepThe main problem in system development as
ting the next stimulus A black box could be aidentified by Brooks Brooks 1975 is achieving calculator a personal computer an informationconceptual integrity namely the means for system or even a manual work procedure thatintellectual control over the mass of details in
accepts stimuli from the environment andinformation systems The basis for intellectual produces responses one by one As the namecontrol in software was discovered by Dijkstra implies a black box description of a systemand others with the principles of structured omits all details of internal structure andprogramming Dahl 1972 Dijkstra 1976 The operations and deals solely with the behaviormathematical foundations for structured pro that is visible to its user in terms of stimuligramnling Linger 1979J provide principles for
and responses Any black box response ismanaging software development as discussed in uniquely determined by the system s stimulusMills 1983J In a similar way the Box historyStructure Methodology Mills 1985 Mills 1986b

provides new principles for performing informa The state IIIilchine gives an intermediate systemtion systems development view that defines an internal system state
namely the data stored from stimulus to stimuInformation systems are more and more an lus It can be established mathematically thatintegral part of business operations and every system described by a black box has asubject to business pressures Faced with such state machine descriptionbusiness pressures it is easy to fall into a

harum scarum disorderly mode of operation The machine of a state machine is a black boxWhat is needed in information systems develop that accepts as its stimulus both the externalment in real business environments are manage stimulus and the internal state and produces asment principles to balance urgent business needs
a response both the external response and a newwith requirements for systematic work Such internal state which replaces the old stateprinciples are not new in business and manage The role of the state machine is to open up thement They involve d spectrum of short range to black box description of a system one step bylong range planning Keen 1978 Long range making its data visibleplans deal with fundamental business objectives

and trends short range plans deal with near The clear box as the name suggests opens upterm needs and account for current conditions the s ta te mach i ne descri pt i on of a sys tem one

7



mor tep in an internal view that describes the System deve1 oprrent requires focused creative

sytrrn processing of the s t j mu 1 us and state work carried iJlJ t with strict discipline It

stored aata The processing can be described requires mental inspiration and mental perspir

in terms uf sequence alternation iteration ation in the u ual ratio of 5 inspiration to

and concurrent structures The 1 ea I box can 95 perspiratiun This need for both creativity

cuntain embedded black boxes that represent and discipline calls for a rigorous management

subsystems yet to be elaborated process to de1ine short term and long term

objectives medsure progress introduce mid

At this point a hierarchical top down descrip course corrections and insure completion and

Iion ca n be repeated for each of the embedded success i n sy t m development

black boxes at the next lower level of descrip

tion Each black box is described by a state The system development process provides a

machine then by a clear box containing even paradigm for generating system development

smaller black boxes and so on activities of investigation specification or

implementdtiol1 based on

These three views represent an increasing order

at internal system deta il The black box 1 A development plan consisting of a

describes the system from a user view The user time phased set of planned activities

view is foremost since the objective of business to Eet a specific business need

systems 1S to provide user services The state

nlach i ne adds the consideration of sys tem da ta 2 At each completed activity a

state and its manipulation maChine The development plan update to account for

clear box completes the description by adding pro J1 ess made lessons learned and

internal processing details of the machine and chafJljI s in the business need

recognizing embedded subsystems black boxes
joint

Describing each subsystem in these increasingly Typically a development plan is the

detailed views provides an internal consistency product of business management and system

that is essential in developing and managing development malagement Frequently the initial

systems The data structures must be consistent development plan is quite general beginning

with the user view and the processing wi th an investigation whose primary purpose is

structures must be consistent with the data to reco nend a more definitive development plan

structures The sys tem dev e 1 opment process is recorded in

1 he box structure hierarchy that results from 1 ibraYies that contain information used and

the analysis and design of an information system generated by the development activities The

is a powerful management tool tor delegation of following four 1 ibraries are needed for

responsibi 1 ity and control of systems develop development

ment In particular the principle of referen

tial transparency Mills 1986b can be used to Management l ib a ry The management library

management benefit in a box structured system holds tne development plan and other

development
informatwn needed by the development team

to control and support the development
effort Control information includes

2 THE SYSTEM DEVELOPMENT PROCESS schedules day to day correspondence and

budgets Support information includes the

In information systems development the use of documentltion provided to the business

the Box Structure Methodology is embodied in the management operators and users such as

definition of a set of limited time phased system proposals feasibility studies and

activities to decompose and manage the various review documents

kinds of work required A deve 1 opment plan is

constructed that defines and schedules the Analysis L brary The analysis library

specific activities needed to address a specific documents the analysis performed to create

prob 1 em The development plan represents long the ne sys tem The box structure method

range planning for information system develop oloqy eflpha sizes the use of box structulf

ment the activity plans represent short range di agrarrs as a creative flexible tool for

planning As each activity is completed the analysis This 1 ibrary is principally for

entire development plan should be updated to comtwnication among the development team

account for the current situation and 11101 th the business environment during

Although the activities of development plan
informelion system development

a

are always specific to a particular system Design library The developing system design is

development problem they can be categorized recorded in this library in a formal box

into three general classes investigation s tructur2 design language The design

specification and implementation An investi 1 ibrary is used by implementation activi

gation is a fact finding exploratory study ties d the basis for the system The

usually to assess the feasibility of an informa l i bra ry is updated to contain any design

tion system A specification is more focused to changes that may occur during

define a specif1c information system and its impleMentation
benefits to the business An implementation
converts a specification into an operational Evaluation library Evaluations of development

sys tem
results are recorded in this 1 ibrary

8



Examples of evaluation include design uch a progr ssion for developing a system 1S an

verification through box structure analy 1deal but 1S not necessarlly pos51ble Ot even

sis software testing and system testing desirable
These results serve as an information
resource for proposals and review documents
that are contained in the management
library s

These four 1 ibraries are at the center of the
Aplw 1system development process

3 THE SYSTEM DEVELOPMENT SPIRAL

AppHI tl

Many current methods of information systems
development reflect intuitive appearances ra her
than sound principles One of the ObV10US

appearances in information systems is the system
development life cycle It is certainly A PI I

apparent that information systems g thr ugh
various stages of concept10n spec1f1cat10n

Impl
design implementation operation maintenance
modification and so on However although
these terms are suggestive real information 1 1

systems do not pass through these stages in any

simple or straightforward way 11

If information systems were developed for their
own intrinsic worth by people with infinite F1gure 1 Example System Development Spiral
knowledge and intelligence given unlimited time
and budgets such an information system 1 ife
cycle might be possible and sensible But It may not be possible because the business
information systems are developed for bus1ness problem is too complex and needs several
purposes with limited time and budgets by real investigation activities to arrive at a sulu
people often under conditions that are far from tion It may not be possible because the systemideal because of business pressuY es development problem is too complex and needs

severa 1 specificat i onl impl ementat i on act i v it i es
If a competitive hote1 chain announces a ew in an incremental development It may not be
reservation system the business needs a qU1ck desirable because the business problem is too
response with whatever system that can be put acute and a less than best implementation isinto operation not a system developed to an called for as soon as possible It may not be
orderly time table that arrives too late to save desirable because the happy outcome of the firstthe business If a banking law changes and more

investigation activity is the discovery of animmediate financial informati on c n s ve
existing implementation to meet the business

interest rates every day spent 1n a f1xed llfe need
cycle development cycle is money lost

If a development is concurrent it ca be
In contrast to a fixed life cycle the box pictured in a network of spirals as in the
structured system development process is defined example of Figure 2 In this network activityby a set of time phased activities that are dependencies are shown by the approval 1 inesinitiated and managed dynamically based on the A lines here For example Investigation 1
outcome of previous activities in the develop enables both Specification 1 and Investigationment This progression of activities is 2 while both Implementation 1 and Specificationconveniently represented in a flexible system 2 must be completed before Implementation 2 can
development spiral that reflects the actual be started The specific network picturedprogress of a development effort might for example represent the concurrent

development of a database system ImplementationThe time phased set of activities in a spiral 1 and an application system Implementation 2
can be strictly sequential or may have concur that uses it
rent parts If a development is sequential it
can be pictured in prospect or retrospect as The time phased activities of a development planshown in Figure 1 In this example the will be expressed in calendar time cften tieo
activity sequence is a straightforward progres to business events In fact many times the
sion of system development itself will influence these

events For example a system to improve
Investigation customer service may be advertised and so
Specification require advertising copy and commercials to be
Implementation developed and placed ahead of time customer

service personnel to be trained equipment to be
wi th a management approval to enter each purchased and so on Needl ess to say if the
activity and to end the entire development development is late the business costs lIil be

9



substantial and way out of proportion to the 3 The system addresses the right problem

ost ot th development overrun More and more and is easy to use but cannot be kept

1nformatlOn systems are at the heart of busi on tile air because of operator or

nesses and their competitive positions so the integrity problems

stakes for effective information systems
evplopment to calendar schedules can be very In short there are any number of ways an

rlrIP
information system development can succeed or

fa i 1 They a e rooted in the bus i ness and the

final judge of success is the business For

s
that reason the system deve10pnlent proces must

be flexible and responsive to the needs of the

business

4 ACTIVITY MANAGEMENT

The system development process generates
1 imited time phased activities of investiga

tion specification and implementation that must

A
be managed The stages of planning perfonn
ance and evaluation in each activity define an

orderly process for this management The box

structure methodology provides a great deal of

commonality across these activities for the

analysis and design work that is required The

management problems are also very similar As

the names might imply the most challenging
stages for management are planning and eva1ua

A

tion while the performance stage is most

challenging for technical professionals

olllpktlOll

PLANNING

F gure 2 Example System Oevelr1J1ment Spiral There are three basic results from the planning

Nil W ld
stage of an Y activity

Irrformation systems development can be
1 Activity Object v clear statement

successful even though no system is developed
of what the act1v1ty 1S to produce

and can be a fa i 1 ure even though a system is

developed There are several ways a development
2 Activity Statement of Work SOW

can be successful without developing a system
clear statement of how the act1v1ty
will achieve its objective

1 An investigation activity can discover

an existing system to meet the
3 ActlVlty Sched le A clear ass1gnm nt

business need saving the cost of
of work 1tems 1n he SOW to rofess1on

specification and implementation
als together w1th comp1et1on dates

which each of the professionals agree

2 An investigation activity can discover
tc

how to improve the existing business

process so much that a new system
With such a plan the entire development team

cannot be cost justified
understands the obJect1ves statement of work

and the individual responsibi 1 ities for making

3 A specification activity can tailor the work objectives and schedule good Such a

the needs of the bus i ness to a form plan not only requ i res the agreement of the

such that a specialized vendor can professionals but also requires their direct

supply a system at greatly reduced participation in the planning process But the

cost
planning process must be led by managers to

address the proper questions and problems for

An information system can be a technical success the activity in the overall development plan

and still be a business failure in several ways
The outputs of all previous activity loops in

1 The system addresses the wrong problem the development spiral and the feedback from the

because of insufficient investigation business environment combine to help the

and unders tandi ng of the rea 1 bus i ness management and the development team dec i de what

process
type of activity is required next The first

task is to define an activity objective and to

2 The system addresses the right derive a plan tor meeting that objective

problem but is too hard to use

because of insufficient investigation Activity loops can be scheduled with Gantt

of user skills
charts and pI oject networks Activity schedules

10



should be as detailed and specific as possible results of performance can be compared and
since they are the primary means of management related to the business and its situation Even
control At the same time the overall system if objectives are not met the lessons learned
development schedule must be updated to reflect may be useful If the objectives are met so

the resources allocated to the activity much the better and the expected next activities
can be initiated In particular the evaluation

All of the planning information objectives stage is the point where the development plan
SOW and schedules are included in a formal for future activities can be assessed and
activity proposal that is presented to the modified
managers of the development The proposal is
accepted modified or rejected based upon These activities and stages can be organized in

management analysis The eventual acceptance of table form as shown in Table I that indicate
an activity proposal marks the end of the typical tasks in system development A detailed

planning stage and the beginning of the activity discussion of these tasks is found in Mill s

performance The accepted proposal is stored in 86a
the management library for reference

5 CONCLUSIONS
PERFORMANCE

The Box Structure Methodology provides a

If plans are well made performance is focused structure for management control of information
and predictable The management job in perform systems development The system development
ance is to assess and track progress against the process is a management paradigm for defining
SOW and schedules to identify unexpected and scheduling work in investigation specifi
problems and help professionals decide how to cation and implementation activities The
meet them and to identify unexpected windfalls construction of a system development spiral
in solutions that can free up people or reflects the actual way work unfolds in a

unexpected problems that will require additional development The system development process
resources to solve It is here that good must be viewed as a flexible dynamic process
understandings and agreements on assignments and with well defined management checkpoints These
schedules payoff principles are not well rppresented in the

appearances of a simple system life cycle but
First each team member understands his her role good activity plans in a system development
in the activity and the need for completing the spiral permit work to be focused and
work to schedule In contrast a common predictable
misunderstanding between managers and profes
sionals pits the manager s schedules against
the professional s design Such disagreements References
should be ironed out in planning not late in

performance A common set of system values from Brooks 1975J Brooks F P The Mythical
the box structure methodol gy permlts managers Man Month Essays on Software Engineeringand professionals to communlcate effectlvely and Addison Wesley Reading MA 1975
alleviate such disagreements For example a

professional may be reluctant to adapt a less Dahl 1972J Dahl O J Dijkstra E W and
than the best system to a res rvation ystem Hoare C A R Structured Programming
because a better one can be bUllt but lf the Academic Press New York 1972
professional understands that a quick and dirty
system means the literal survival of the busi Dijkstra 1976J Dijkstra E W A Discipline of
ness there will be little reluctance for a Programming Prentice Hall Englewood
whole hearted effort to get the quick and dirty Cliffs NJ 1976

system on the air
Keen 1978 Keen P G W and Scott Morton

Second good schedules and a common M S Decision Support Systems An
understanding of box structure methodology make Organizational Perspective Addison Wesley
progress assessments and tracking more accurate Reading MA 1978

and more rewarding When managers can recognize
good and timely work they can acknowledge it Linger 1979J Linger R C Mills H D and
privately and publicly and when warranted Witt B I Structure Programming Theory
arrange for awa rds for extra performance A and Pract ice Addi son Wes 1 ey Read i ng MA
major morale problem among high performance 1979

professionals is just the fact that good work is

often not recognized and mediocre work by Mills 1983 Mills H D Software Productivity
others is as well rewarded as their own Good Little Brown Boston MA 1983

progress assessments and tracking of well
understood assignments go a long way in recog Mills 1985 Mills H D A New Course in

nizing good work Information Systems Development
Proceedings ISECON 85 Houston 1985

EVALUATION
Mills 1986aJ Mills H D Linger R C and

Evaluation is both a closing out of one activity Hevner A R Principles of Information
and a basis for selecting and commencing one or Systems Analysis and Deslgn Academic
more following activities The objectives and Press Orlando FL 1986
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Mills 1986b Mills H D Linger R C and

Hevner A R Fundamental Principles of
Information Systems Development
Proceedings ISECON 86 Atlanta 1986

Table 1

Stages in Activities Typical Tasks

Stages

Activities Planning Performance Evaluation

Investigation Activity Business Feasibility
Objective Process and Assessment

Objectives
Statement Review and

of Work Requirements Acceptance
Analysis

Scheduling Development
System Plan Update

Prototype

Specification Activity Systems Design
Objective Analysis V rification

and Design
Statement Revie and

of Work Operations Acceptance
Analysis

Scheduling and Development
Design Plan Update

Implementation Activity Resource System
Objective Acquisition Testing

Statement Systems Review and
of Work Integration Acceptance

Scheduling Operations Development
Education Plan Update
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INFORMATION SYSTEM PLANNING THE MISSING LINK IN
THE CIS CURRICULUM

Engming Lin
Chang Yang Lin

College of Business
Eastern Kentucky University

Richmond Kentucky 40475

ABSTRACT

In many organizations the lack of information system planning has causedserious problems This papaer suggests that systems analysis and designcourse in the undergraduate CIS curriculum be expanded to include thefundamental concept of information system planning

I INTRODUCTION

CIS 86 the updated version of the DPMA approach has resulted in theModel Curriculum for Undergraduate Com development of unrelated andputer Information Systems was introduced sometimes incompatible subsysat ISECON 85 held in Houston Texas terns 5 p 247Compared with the first DPMA Model Cur The symptom still exists in the 1980s Ariculum published in 1981 the new cur 1984 survey of problems with today sriculum has many significant revisions of information systems in the healthcareexisting courses and several new courses industries conducted by Health Datathat reflect the rapid changes that have Analysis Inc shows that lack oftaken place in the information processing systems interfaces was the number twobusiness during the 1980 s CIS students problem reported 2 The lack of infowill definitely be benefited from the new mation system planning is obviously acurriculum
very serious problem in business

Although the new curriculum has taken Planning is one of the main functions ofcare of almost all the state of the art management Organizations that plan tendtechniques and the current development in to achieve better results than organizabusiness that will affect all areas of tions that do not Information systemsthe DP profession information system have to be planned too Some textbooksplanning is not a topic in any CIS core for MIS or systems analysis and designcourse of CIS 86 CIS 86 18 Information define planning as the first phase inResource Planning and Management does the information systems development lifeinclude the basic concept of information cycle The main tasks included in thissystem planning and some planning tech phase are recognizing the problem defilrniques However it is a suggested elec ing the problem setting system objectivestive course Many students might graduate identifying system constraints preparingwith a degree in CIS without knowing any the study project proposal approving orthing about information systems planning disapproving the stydy project and esThis is not helpful to them because the tablishing the control mechanism 4information system plan is the foundation Executing these tasks is essential forfor the development of information systems the success of the systems development
project As part of the systems developThis paper proposes that information sys ment life cycle these tasks are coveredtern planning be covered in a CIS core in CIS 86 5 of the DPMA Model Curriculumcourse In this paper information system and are included in most systems analysisplanning and MIS planning are used and design books In order to avoid theinterchangeably creation of incompatible systems an
MIS master plan must be in place beforeII WHY INFORMATION SYSTEM PLANNING a systems development project starts
This MIS master plan is the results ofInformation system planning is not a new the long range MIS planningidea as the need for planning was recog

nized in the 1960s Emphasizing the im The facts that all functional departmentsportance of MIS planning Murdick and in an organization need information sysRoss stated the symptom of the lack of tern support and that information systemsMIS planning in their book published in in the organization are not independent1975
are well understood Because not all inwe have seen the development formation systems can be developed andof islands of mechanization fol implemented concurrently and becauselowing unrelated starts in quick every organization has limited resourcespayoff areas This patchwork priorities must be set An overall MIS

13
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master plan is needed to guide the initial

information system development and conse
Fiqure l

quent change Davis and Olson 3 suggest IUFORMATTO 1 Y I
C PJNNHI ANn DEVF I MENT l Hf l

that the MIS master plan should contain

four major sections l Ja Information system goals objectives
JLI iOl S

and architecture
Planni ng

2 Inventory of current capabilities 13 Forecast of developments affecting

the plan
4 The specific plan Le system de

velopment projects

lS Planninq

Every well managed organization has an

overall business plan or strategic plan
that reflects organizational goals ob Analysis of

Jectives and strategies Each goal
Organizational

objective and strategy in the plan can

Information Requirements

be analyzed for required information sys

tem support These are then organized
into information system goals objectives
and strategies that are further used as

the basis for planning individual infor

mation systems development projects
Each project then goes through a typical
information system development life cycle Esystems IFigure 1 shows the information systems

Deve 1opme n t

ProJect J

planning and development process MIS c

planning is performed in three stages
1

Activities during the MIS planning phase ESYstlink the systems development projects
Delel pment

with the overall business plan The
ProJect

three stage model of information system
l

planning process was developed by Bowman

Davis and Wetherle 1 3

III MIS PLANNING IN THE CIS CORE

CURRICULUM

This paper does not propose an in depth

coverage of methodologies for information

system planning in any CIS core course

The fundamental concept and major activ

ities of MIS planning should be sufficient

The topic will not take more than 10 of
REFERENCES

a typical three semester hour course 1

Since the MIS master plan is the founda
B Bowman G B Davis and J C

tion for a 11 information systems develop
Wetherbe Modeling for MIS Data

ment projects the ideal place for the
mation July 1980 pp 155 162

topic is the very beginning of CIS 86 5

Systems Development Methodologies A
2 B W Childs Systems Interfaces to

Survey

be or not to be Healthcare Comput

ing Communications Vol 2 No 10

The importance of information system plan
October 1985 p 6 Editorial

ning cannot be overstated The proposed
change should strengthen the DPMA Model

3 G B Davis and M H Olson Manage

Curriculum for Undergraduate Computer
men n ormation Systems Conceptual

Information Systems
foundtLons Structure and Develop

ment 2nd ed McGraw Hill Book Co

New York 1985

4 R Mcleod Jr Manaqement Information

SysteJlE 2nd ed Science Research

Associates Inc Chicago 1983

5 R G Murdick and J E Ross Infor

matioystems for Modern Management
2nd ed Prentice Hall Inc Engl

Cliffs N J 1975
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CONTINUITY IN COMPUTER INFORMATION SYSTEM
CIS COURSES

Merle P Martin

Management Information Systems Department
School of Business Administration

California State University Long Beach
1250 Bellflower Boulevard

Long Beach CA 90840

ABSTRACT
A serious problem in the development and administration of a CIS curricu
lum is maintaining a logical continuity between courses There must be a

mi nimum of gaps or overl aps between success i ve offeri ngs Thi s paper
discusses the development and use of a CIS questionnaire which can assist
curricula developers and administrators in assuring continuity in CIS
courses

INTRODUCTION One such structured approach appears to be a

questionnaire developed at Texas A M
One measure of the effectiveness of any CIS University two years ago The original
curriculum is the continuity between the purpos for this questio naire was to

courses comprising that curriculum What establlsh a measurement lnstrument for
students are expected to learn in a prereq computer knowledge That instrument was
uisite course should be assumed and not used in a doctoral dissertation experimentalretaught in succeeding courses In addi design 3 However the structure andtion assumed student knowledge at the method of development of this questionnaire
beginning of any CIS course must be coupled would seem to have some potential for
with adequate coverage in prerequisite establishing CIS curricula continuity
courses

The questionnaire was developed according to
While these objectives are ideolog cally two important assumptions First desired
obvious they are too often pragmatlcally continuity between CIS courses should flow
violated Differences in textbooks pro es according to Figure 1 Second descriptionsional knowledge and styles and locatlOns of course concepts and a general descriptionwhere CIS students accrue credit detract of topics covered do not provide criteria
from desired continuity What is r quired sufficiently measurable to assess course
is a structured approach for detectlng and

continuity Therefore knowledge of specifthen correcting CIS curricula discontinu ic CIS terms was util ized While such
ities terminology knowledge certainly does not

Figure 1 CIS Course Continuity

Intro Emphasis Intro Emphasis

Undergraduate Graduate

IS
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comprise all of what must be imparted in tory students at the end of that course

such courses such knowledge can at least be However the same term was not expect
ag reed upon and thus measured Thi s paper ed to be known by students of the grad
discusses the use of this questionnaire for uate j ntroductory CIS course at start

assessing the continuity of a CIS curricu of that course

lum The discussion is organized in the

following sections 1 questionnaire 6 Of the remaining terms 25 were se

development 2 the prototype question lected for inclusion in a prototype
naire 3 final questionnaire administra questionnaire The selection objec
tion and 4 its use for assessing CIS tive was to crea te a uniform and re 1

continuity atively continuous distribution across

the knowledge spectrum of Figure 1
The terms included in the prototype
are shown in Table 1

QUESTIONNAIRE DEVELOPMENT 7 Multi p1 E choi ce questions were devel

oped for each of the 25 selected
The computer knowledge questionnaire was computer terms The questions were

developed in the following sequence developed so that each contained one

completely and one partially correct

1 A list of 65 computer terms was ex anSWf r Awarding points for partially
tracted from current computer text correct answers contributed to the
books goal of continuity across the spectrum

of test scores

2 This list of terms was presented to

the professors responsible for the PROTOTYPE QUESTIONNAIRE
a undergraduate introductory CIS

course The prototype was administered to two

b graduate introductory CIS course sections of the undergraduate introduction
for which the undergraduate course and cne section of an undergraduate

cou rse was prerequ i s ite and advanced COEOL course The results included
c graduate systems analysis and the fo 11 O i n l

design course for which the

graduate introductory course was 1 The distribution of scores met a chi
prerequisite square goodness of fit test for a uni

form distribution
3 Each of these MIS professors was asked

to annotate for each of the computer 2 Three of the 25 questions had to be
terms whether or not that term was modified because of lack of adequate
a expected to be known by students discrimination between students of the

at the beginning of the course two prototype courses

b expected to be known by students
at the end of the course or FINAI QUESTIONNAIRE ADMINISTRATION

c not expected to be known by stu

dents anytime during the course The final questionnaire was administered the

first week of the fall semester to 92
4 The participating professors were students of the graduate introductory CIS

encouraged to add computer terms to course and 48 students of the graduate
those already listed systems analysis and design course The

resuIt i ng scores had the fo 11 owi ng
5 Submissions from the professors were characteristics

compared Continuity discrepancies
were removed from the list of candi 1 The range of scores was 10 to 84 per
date terms For example a partic cent Had the ques t i onna i re been ad
ular term may have been ex pec ted to

be known by undergraduate introduc

Table 1 CIS Terms Included in Prototype Questionnaire

bit EDP parity check

byte encryption peripheral equipment
CPU hash total protocol handshaking
check digit index sequential software

compilation interactive programming software package
CRT left justify tight code
database MIS memory
data element dictionary modem virtual

digit nanosecond
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ministered at the end rather than the questionnaire could be used to iden i ybeginning of the semester the top students overly qualifie for spec1flcscore would have undoubtedly been CIS courses The questlOlina1re coulr
higher also be used to identify stud nts seem

ingly deficient in prerequ1s1te knowl2 The range of scores met a chi square edgegoodness of fit test for a uniform
distribution at p 05 4 Teaching effectiveness In large CIS

teaching environments there are often3 The scores were stratified by course multiple sections of any CIS coursesTable 2 The difference in scores These multiple sectlOns are oftenbetween courses was tested using chi taught not only by several fu l tlmesquare and found to be statistically faculty but by graduate ass1stants
significant at p less than 01 and part time faculty as well Use of

Table 2 Questionnaire Scores by Course Number of Students

Score Course
Grouping Introductory Analysis Desi n Total

lower Third 44 2 46Middle Third 29 18 47Upper Third 19 28 47

Tota 1 92 48 140

a standard CIS knowledge questionnaireASSESSING CONTINUITY
would serve to identify classes of stu
dents whose instructors have failed toThe development of a computer knowledge impart minimal knowledgequestionnaire by the mea s described above

provides several tools Whl h an e used to
Another use for such a questionnaire must beassess and mandate cont1nu1ty 1n a CIS
mentioned although it is not curriculacurriculum Among these tools are the
focused Cortney and DeSanctis 2 call forfollowing
a common management game to be used for
continuity of research in information1 Potential Discrepanc1es L1St ldent
systems Stratification of users accordingification of terms that students are
to relative expertise e g novice or

expert is also germain to such researcha expected to know at the e d f one

1 There is no pract i ca 1 common instrucourse but not at the beglnlllng of
ment available to measure computer knowlthe next sequent i a 1 course
edge The IBM Programmi ng Exami nat i on
measures aptitude rather than knowledgeb expected to know at the beg1l1n ng The COP examination is too lengthy and tooof one course but for wh ch
variedthere has been no assoclatlVe

expectations of learning during An organization such as DPMA could developearlier courses
such a knowledge questionnaire to match
their model CIS curricula The question2 CIS course standards a published
naire could then be used not only forlist of CIS definitions expected to be
achieving continuity in CIS programs butknown at the beginning and end of each
for information system experimertiltion asCIS course This list should assi t
wellin reducing undesirable teaching varl

ances between instructors textbooks
and academic locations

CONCLUSION

3 Student skills assessm n Often
A problem in the development and administrastudents are overly qual1fled for the
tion of a CIS curriculum is maintaining acourse in which they are enrolled
logical continuity between courses DevelThis occurs through such mea s as
opment of a computer knowledge Questionnairefailure to grant transfer credlt for
by means of the structured approach suggestCIS courses taken elsewhere and ac u
ed in this paper will assist the CIS academulation of computer knowledge outs1de
mician in addressing this problem Such athe classroom e

g
home computer or

developed questionnaire may also providework experience A CIS knowledge additional continuity 1n CIS research

17
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ABSTRACT

The Computer Information Sciences Department of Washburn University has adopted
a departmental standard program documentation and design methodology A new

course has been developed which introduced this concept into the curriculum

allowing many of the topics needed for our individual language courses to

be combined and redunancy avoided This paper discusses the advantages of

such a course and how it has been implemented at Washburn University of Topeka
Kansas The general course topics and method of instruction are also ex

plained

INTRODUCTION puters and with a multi user minicom

puter Washburn s implementation of

The Computer Information Sciences De this course does not require knowledge

partment of Washburn University has of any programming language This class

adopted a departmental standard program became a prerequisite to our language
documentation and design methodology classes since it taught the students how

The standard utilizes the Warnier Orr to access our main computer and how to

henceforth W O diagrams and Ken Orr create files with a text editor on the

and Associates henceforth KOA design system However this course did not

methodology deal with algorithm development methods

At the same time the Washburn Univer

HISTORICAL JUSTIFICATION sity Philosophy Department developed a

Logic of Computer Programming class

A degree in Computer Information Systems which dealt with predicate logic flow

was instituted at Washburn University in charting techniques structured program
1981 The degree is issued through the ming concepts and an introduction to

Computer Information Sciences Depart w o diagrams Our department added this

ment From the beginning the emphasis course as a language prerequisite in an

of the program has been the development effort to give the student an algorithm
of programmer analysts In addition development base to use in the program

strong programming skills are also ming classes

developed within the CIS curriculum at

Washburn with COBOL being the core lan There were some problems with this

guage As our curriculum developed it approach One was that a student upon
followed a common path the languages developing an interest in computing by
first with COBOL and FORTRAN then RPG taking the introductory course was

II Assembler Advanced COBOL BASIC required to wait a semester before tak

and RPG III During this process we ing the COBOL class Another problem
also developed more theory oriented CIS was that we have teachers using their

classes A deficiency was noted con own preferred design and documentation

cerning the language classes namely tools and this caused some confusion and

that many topics covered are the same frustration for our students To solve

for each class and some could be more these problems the department developed
efficiently taught in an introductory a new course Introduction to Struc

course We added an Introduction to EDP tured Programming CIS 86 3 which

course CIS 86 l that covers the his teaches w o diagrams and KOA design
tory of computing and the basic concepts methodology In the second half of

of computing while providing hands the semester the students study Pascal

on experience with single user microcom and implement algorithms designed during
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the first half of the semester This KOA is based in Topeka Kansas our home

course may be concurrent with the Phi as well and we are able to consult and

losophy course which places the student interact with the firm whenever ques

on a computer within one and a half tions or problems of interpretation
semesters of starting in our program arise

This course in effect establishes a

departmental standard for design method Washburn CIS CURRICULUM

ology for individual instructors to

build upon the Warnier Orr W O dia With CM 111 out of the way a student

grams and Ken Orr and Associates KOA may then progress to COBOL Progranuning
design methodology CM 121 CIS 86 4 and or Information

Structures CM 305 CIS 86 6 Follow

Introduction to Structured Progranuning ing CM 121 Advanced COBOL Progranuning
henceforth CM 111 allows the depart CM 221 and Assembler Language Tech

ment to combine many of the topics niques CM 231 are required Informa

needed for an individual language course tion Structures CM 305 is another

and thus avoid duplication CM 111 required course which must follow CM

also encourages the student to logically 111 The completion of CM 305 and

design a program before writing code CM 231 then provide the background

hopefully before they have a chance necessary for Introduction to Operating
to develop bad habits This is done Systems CM 322 A very important
by requiring the student to design part of Washburn s CIS curriculum usual

three separate programs completely ly starts during the student s junior
and be graded on this design before year Systems Analysis for Management

they start learning a language or write CM 337 and then Systems Design CM

code In this way the students are 338 expands the student s knowledge
taught to design correct programs not by discussing the theory and application
to test and modify a program until of Data Base Management Systems DBMS

it is correct The projects are devel In addition to all other requirements a

oped using KOA s data structured design major must take one of the following

methodology text Data Structured three progranuning languages RPG

Program Design by Ki Hansen 4 BASIC or FORTRAN

This gives the students an excellent

basis for attacking progranuning projects CM 111 COURSE DESCRIPTION

in future classes
Our Introduction to Structured program

The main advantage this course gives the ming course CM 111 is divided into two

department is a conunon standard as parts The first takes approximately
a base for all our progranuning classes six weeks of a fifteen week semester and

our systems analysis and design courses is an introduction to the KOA methodol

and our database course All of this ogy The three main principles of

reduces the confusion our students this methodology are 1 Output ori

experienced in the past as they went ented 2 Data structured and 3 Log
from teacher to teacher and method ical issues before physical issues We

to method Having this conunon thread teach the step by step process of devel

throughout the curriculum would be oping an algorithm called a logical

enough justification to establish a process structure based on the book

standard the encouragement of correct Data Structured Program Design by Kirk

and modern techniques is an added bene HansenT4T We assign three projects
fit for design by the student Each project

builds in complexity on the previous
One might justifiably ask how and why project s Each design is graded and

the choice of w o diagrams and KOA meth handed back before the next one is

odology was made First of all KOA and assigned We cover the first eleven

w o diagrams is a good design and docu chapters of Hansen s book

mentation methodology It uses the same

documentation tool W O for output The second part of CM 111 is teaching a

design input design program design language and utilizing that language to

system design database design and implement the designs from the first

hierarchy representation It is one of part We feel that it is important for

the three or four main methodologies in the students to implement their designs
use today The KOA methodology is in the same course We have chosen Pas

used in over 90 companies from 25 states cal for the language because it is a

and Switzerland and is growing in popu fairly easy language to learn as a first

larity The w o diagrams appear in two language It also has the structured

books on design tools one by James Mar concepts that allow easy conversion from

tin and the other by William Davis The algorithm to code We feel that this

methodology is quite readable to the non modest exposure to a simpler language

computer literate user as well The facilitates the students ability to

final reason to be honest is that learn and use COBOL our core language
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EVALUATION
REFERENCES

CM 111 was first taught in the spring 1 Dale N and Orshalich D PASCALsemester of 1985 While there has Lexington Mass D C Heath andnot been enough time to fully evaluate Co 1983
the effectiveness of the course the
instructors of advanced language courses 2 Davis W Systems Analysis andhave indicated improved performance Design Reading Mass Addisonby CM 111 students as opposed to those Wesley Publishing Co 1983students without this background Fur
thermore the instructors also report 3 Davis W Tools and Techniquesthey are able to cover more material for Structur Systems Analysisin their courses since a basic design and Design Reading Mass Addimethodology is already known by the son Wesley Publishing Co 1983students We have found some difficulty
with finding language textbooks which 4 Hansen K Data Structured Programuse the w o diagrams but with modest Design Englewood Cliffs New Jereffort on the part of the instructors sey Prentice Hall 1986they are able to adapt texts with a
generic design method CM 111 also 5 Martin J and McClure C Diarequires more time by the instructor gramming Techniques Analysts andto grade the algorithms from the first Programmers Englewood Cliffs Newpart of the semester Since the algo Jersey Prentice Hall 1984rithms have not yet been implemented
on the computer the algorithms and 6 Rood H Logic and Structured Detheir documentation must be read in sign for Computer Programmers Bosdepth and carefully evaluated Some ton Prindle Weber Schmidtconcern was raised on the infringement 1985of the instructor s freedom of choice
with respect to class content however 7 DPMA Model Curriculum CIS 81 DPMAwe feel that the efficiencies provided Education Foundation Committee onby the existence of a common methodology Curriculum Development 1981overrides this concern Since this
methodology is to be used as a base 8 DPMA Model Curriculum CIS 86 DPMAothers may also be covered at the same October 1985
time The students are also exposed
to other methods in the course Philoso
phy of Computer Programming utilizing
Harold Rood s book 6

SUMMARY

Wh ile there have been some positive
results since the implementation of
CM 111 and the design standard of W O
diagrams and KOA methodology it will be
several years before it can be fully
evaluated It takes time for the influ
ence of the course to move through
our curriculum and be utilized in our
upper division analysis design and
database courses At Washburn Univer
sity we feel that the future will
belong to the designers of systems not
the code writers and thus a good back
ground in design methodology is neces

sary Hence we believe that the imple
mentation of CM 111 and our departmental
standard is definitely a positive step
towards this goal
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FOURTH GENERATION LANGUAGES AND THE CIS CURRICULUM
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ABSTRACT

The methodology of the analysis design and development of computer information

systems is currently undergoing major changes in both the business and academic

environments An important aspect of this change is the employment of fourth

generation languages These languages provide greater efficiency and cost sav

ings for businesses Academically implementation of fourth generation lan

guages within the curriculum increases the problem solving potential of the stu

dent Recent changes in the DPMA Model Curriculum 1986 version reflect the

growing importance of fourth generation languages in the CIS curriculum

INTRODUCTION analysts in their quest for information James

Martin has stated that In typical corporations

Fourth generation languages provide the emphasis with substantial well designed data bases in ex

for a significant redirection of the pedagogical istence 70 of end user needs can be met with

approach to a part of the computer information query languages and report generators In many

systems curriculum Those courses which deal cases less than 10 of the end user demands for

with analysis design and development have the new applications require conventional DP develop

opportunity to use these advanced languages as a ment with formal programming specifications and

new tool We can define a true fourth gener languages such as COBOL or PL l Applica

ation language as one which performs the functions tion Development Without Programmers Prentice

of query language report generator graphics gen Hall 1982 page 83

erator application generator and high level

programming language As fourth generation lan Fourth generation languages are currently

guages are used increasingly in the business changing the manner in which computer informa

environment the need arises to implement their tion systems are being developed and used in

use in the classroom But this need is not the business environment As with the advant

merely born of the necessity to keep pace with of each of the first three generations machine

the market into which our students are placed language symbolic language and third genera

Fourth generation languages allow for more effi tion languages such as COBOL fourth generation

cient use of class time and a better grasp of the languages provide advantages over previous gen

role of computer systems in our society erations Languages such as FOCUS NOMAD and

RAMIS II allow for greater ease of programming

FOURTH GENERATION LANGUAGES AND THE BUSINESS shorter development time incorporated data

ENVIRONMENT management tools and more end user involvement

in information creation While conventional

The problem of application program development application programming e g COBOL will not

has grown to calamitous proportions In the late be eliminated case studies have shown that in

1970 s computer time became less costly than the some corporations up to 95 of conventional

time of people as determined by instructions application programs can be replaced by higher

per second Personnel costs have increased as level language programs

programming backlogs have grown Backlogs have

increased to the point where even maintenance
Fourth generation languages envolved from the

backlogs would require many months or years to
concept of prototyping Before the 1980 s

eliminate if no new requests were accepted This
modeling could not be used in developing appli

is illustrated by a recent survey taken by the
cation programs because the cost of the proto

Quality Assurance Institute at a software main
type approximated the cost of the program

tenance conference The 37 surveyed organiza Fourth generation languages have changed this

tions would require an average of 22 8 months to
Not only do fourth generation languages allow

complete their existing maintenance backlogs for the cost efficient creation of prototypes
The need to more quickly meet the requests of

but the prototype often becomes the app1 ication

end users can be partially solved by turning to
program itself Traditional program development

fourth generation languages These languages throws numerous blocks between the user and the

allow for information to be formulated in less

time and for end users to bypass programmer
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proqranuner These blocks include factors within reliance upon fourth generation languages and

the System Development Life Cycle itself the decreased use cf traditional desiqn and imple
backlog of application requests the relatively mentation tools The 1986 curriculum courses

lengthy proqranuning period in third generation correspondinJ to the above mentioned 1981 cur

languages and the complexity of the user pro riculum coursare

qranuner ana1yst interface Fourth generation
laTlJuaqes help to eliminate these blocks By CIS 86 Systems Development Methoa

redllcinJ the complexity of system development ologies A Survey

the nature of the System Development Life Cycle 1 CIS 86 Onta Files nnd n rahnsPs

chanJcs As the user and proqranuner analyst CIS 86 i Information Center Functions

work together former developmental steps are CIS 86 Systems Development Project
either not needed or are reduced in time re

quired for completion Lengthy specifications With the use of non procedural fourth generation
arc not written procedural structured design languaes the same degree of stress on the tools

tools are eliminated lines of code are re used in the former CIS 4 and CIS 5 is no longer

duced to a fraction of those required in the necessary This allows the compression of these

past and debugging is greatly reduced because two courses into the new Systems Development
errors are larqely the result of analysis and Methodoloqies A survey CIS 86 5

desiyn
The core courSE on data bases CIS 86 6 maintains

1981 CIS CURRICULUM AND THE TRADITIONAL APPROACH its position following the instruction of analysis
and design methodologies However the course

DlMA Model Curriculum for Underqraduate Computer description reflects the trend towards imple
Information Systems Education outlined a sug mentation of hiqher 1evel languages Such lan

qested curriculum for college and university guages implement the use of relational data bases

study This material was prepared by the DPMA If fourth generation languages are to be an

Education Foundation Conunittee on Curriculum integral part of the analysis design development

Development and published by the DPMA Education process data base concepts must be increasingly

Foundation in 1981 This curriculum set forth stressed To allow information access by end

o series of four courses which involved the users requirl s 1 hat initial data base design is

analysis design and implementation of computer well construct d

information systems
Information Center Functions CIS 86 7 is an

1 CIS 4 Systems Analysis Methods addition to the DPMA model curriculum This

1 CIS 5 Structured Systems Analysis and course further reflects change within the business

Design environment fis fourth generation languages de

CIS 6 Database Program Development crease the need for traditional life cycle
1 CIS 7 Applied Software Development Project methodologies information systems needs will

continue to change The role of the progranuner

CIS 4 and CIS 5 followed the traditional path of analyst will e olve to include ever increasing

analysis design and development They stressed intra corporal e consultation for example
the System Development Life Cycle and associ guiding end us rs in the capacities of fourth

ated tools and techniques such as generation lanquages for information retrieval

Information centers have arisen to meet this

structured charting need

design criteria including considerations

of cohesion and coupling systems Development project CIS 86 8 serves

structured English as the replacement for the former CIS 7 This

decision tables and decision trees course is the capstone course which allows stu

dents to display the knowledge acquired in

CIS 6 Database Program Development was estab previous classes Emphasis is to be placed upon

lished as an introduction to application program current business tools which would include fourth

development in a database environment with an generation lawluages Traditionally a fully

emphasis on using a host language COBOL developed syst2ms project took longer than one

page 36 Finally CIS 7 Applied Software semester to coplete or involved the effort of

Development Project was a course in which the a large team Often the project was begun in a

knowledge acquired in the previous three courses previous course and carried forward into the

would be applied within a group project systems deve lopment course The use of fourth

generation languages eliminates these problems

This four course series relied on tools and tech Many previowlly used design tools may be avoided

niques that are time consuming and whose com and coding is reduced to a fraction of what was

plcxity leads to duplication of effort The new previously requ ired While third generation

curriculum outline is designed to reduce the time languages may still be needed for certain aspects

spent in analysis design and development of system dE ve lopment the bulk of the system
can be quickly developed using afourth generation

1986 DPMA MODEL CURRICULUM language

The 1 S6 DPMA model curriculum The DPMA Model CONCLUSION

Curriculum for Undergraduate Computer Infor

tio systems 1986 reflects the current state The greater emphasis upon fourth generation lan

f the business environment an increased guages within the DPMA curriculum is therefore
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significant for several reasons First it re SELECTED REFERENCES
flects the reality of the business environment
Fourth generation languages are providing solu Adams David R and Athey Thomas H editors
tions to problems involving the analysis design DPMA Model Curriculum for Undergraduate
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This reality must be reflected within the educa Processing Management Association Park Ridge
tion acquired by our students This new emphasis Illinois 1981
is for the betterment of students personal
success and the health of the organization for Boar Bernard H Application Prototyping New

which they work Secondly the use of fourth York John Wiley and Sons 1984

generation languages improves our ability to

teach the process of analysis design and de CIS 86 The DPMA Model Curriculum for Under
velopment By reducing the amount of students graduate Computer Information Systems Data

time spent upon specific former traditional Processing Management Association Park Ridge
methodologies greater emphasis can be placed in Illinois October 1985 r
other areas Among the benefits accrued are

increased individual involvement in the overall Martin James Applications Development With
system and increased contact time between stu out Programmers Englewood Cliffs New Jersey
dent and professor Prentice Hall Inc 1982

Martin James An Information Systems Manifesto

Englewood Cliffs New Jersey Prentice Hall
Inc 1984
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Teaching CIS 86 2
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David L Russell Assistant Professor
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ABSTRACT

The 1986 DPMA model CIS curriculum offers a major new challenge
in CIS 86 2 a course focusing on microcomputer application software
Three major problems are identified 1 the lack of hardware 2 the
lack of appropriate texts and 3 the lack of appropriate teaching
software Potential solutions to these problems are discussed The

paper concludes with a brief description of the approach the author
and his colleagues at Western New England College have found successful

INTRODUCTION
many universities and colleges simply do not have

enough microcomputers available A number of
CIS 86 the DPMA Model Curriculum for additional factors combine to exacerbate this

Undergraduate Computer Information Systems pre problem Past investments in hardware that is no

sents a new departure in the CIS curriculum longer in the mainstream of business microcom
CIS 86 2 Microcomputer Applications in puting hampers development of strong curricula
Busine3s is a new course reflecting two major since it is difficult to write off these
trends in the MIS profession first a course is investments when the macinery is still func
provided for computer instruction in a non tioning well Moreover many senior administra
procedural non language mode and second a tors feel burned by past microcomputer invest
specific location in the curriculum is now given ments and as a result display excessive caution
to microcomputing in purchasing additional hardware Finally the

acquisition of sufficient microcomputers does not

Many CIS departments how face the challenge in itself solve the problem there is a need for
how do we teach CIS 86 2 A number of curriculum the microcomputer to be configured as a main
related issues must be dealt with the objective stream machine with appropriate video cards
of this paper is to discuss several of these memory expansion cards disk capacity and output
issues and raise potential solutions The dis peripherals Many administrators do not fully
cussion will draw from the experience of the realize this need and sole source purchasing
author and his colleagues at Western New England from microcomputer manufacturers does not provide
College where a course similar to CIS 86 2 has for the full range of enhancements required
been offered for several years as a junior level

CIS elective Until recently the single greatest problem
was the availability of high quality textbooks

PROBLEMS ASSOCIATED WITH TEACHING CIS 86 2 focusing on microcomputing and particularly on

microcomputer applications software Prior to

A number of problems need to be overcome in 1984 such texts simply did not exist after
order to teach CIS 86 2 well Three particular 1984 texts were available but of uneven quality
problems can be clearly identified the lack of The texts available today are often too generic
appropriate microcomputing hardware the lack of providing few operational details or are too

relevant textbooks and the need for appropriate specific focusing on a single brand of micro

applications software These three problems computer and a limited selection of software
will be briefly outlined in this section Further the texts that are available seem to

approaches to their solution will be discussed divide into two camps those that focus on

in the next section existing commercial software vs those that
utilize special pedagogical software that mimics

Many universities and colleges face a commercial software

serious lack of appropriate microcomputers The

first and most basic problem is one of numbers A closely related problem is the
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availability of appropriate application soft business microcomputing Machines should have

ware In general commercially available graphics adapters that support useful graphics

software is quite expensive even with education and be provided I ith sufficient memory to run

discounts and site licensing when available most types of software effectively In today s

Some firms for example Lotus Development business microcomputing environment this

Corporation originators of the Lotus 1 2 3 generally means an IBM class machine with 1 a

spreausheet package make no provision for pur Hercules compatible monochrome graphics card or

chas by educational institutions Other firms a CGA or pre rahly EGA compatible color

such as Computer Associates proviuers of the graphiC card 2 mure thau 256KB ul memory

SuperCalc4 spreadsheet and Ashton Tate pro preferably with the DOS conventional memory

viders of the Framework integrated package have maximum of 640KH and 3 commonly used output

been far more accommodating Nonetheless the peripherals These additional factors cost

problem remains software that is actually in money but a more complex problem is the sole

use in the business world tends to be expensive source purchase of microcomputers from manufac

sometimes prohibitively so Some propose turers An IBM PC purchased directly from IBM

pedagogical software as the solution a solution for instance comes with IBM s inadequate mono

which simultaneously solves a number of chrome adapter card and 256KB on the motherboard

licensure problems Both approaches have their necessitating an expensive memory card for

advantages but the texts using pedagogical expansion beyond 256KB recent technological

software have the disadvantage of not providing improvements may render this purchase less

the student with crucial practical experience expensive however CIS instructors should

in commercial software
insist that minimal PCs be purchased with

enhancements purchased from third party vendors

SOME APPROACHES TO SOLVING THESE PROBLEMS being added subsequently In general the pre

vailing standards of the industry should govern

The problems enumerated above and others the enhancements selected Multiple source

must be solved in some fashion in order to pro purchasing as advocated here can be troublesome

vide a strong microcomputer course Some and marginally more expensive but it results

approaches to solving these problems are offered in a machine more attuned to the body of

below and are presented in the same order as application software CIS 86 2 seeks to address

the previous section
Many universities and colleges are saddled

First we must recognize that the IBM PC with outdated machines such as the Apple II

family has come to dominate business micro that are now out of the mainstream of business

computing and that it must be our primary if microcomputing It is a mistake to invest

not sole focus Problems associated with the further funds i n these machines even if they

number of microcomputers available are often a are still functional as the large body of

function of local situations and thus not application software does not run on these

amenable to a generalized solution If cost is machines Instead it is best to transfer

the major governing factor as it so often is these machines to dedicated purpose uses such

then compatible microcomputers become a viable as word processing stations This enables the

alternative Today brand name IBM compatibles institution to gather some use from the machine

are available from 70 100 of the cost of the during its remaining life and allows a redir

IBM brand Off brand IBM compatibles are even ection of the microcomputer focus to viable

less In general those that cost nearly what an machines

IBM does compete with IBM on the basis of

improved performance while those with lower Along a similar line serious questions must

prices tend to only equal the IBM in performance be raised regarding excellent quality machines

and compete on the basis of price alone The that have not enjoyed wide acceptance by the

discounts offered often equal IBM s corporate business micrClcomputing community such as the

discount and often exceed those of IBM Apple Macintosh and the Commodore Amiga

rese1lers and retailers thus the relative price Despite their undeniable technological excel

relationship remains constant A difficulty one lence the fact remains that these machines do

to which we will return on several occasions is not address the body of application software

the transferability of knowledge gained on the used by business and thus should not be the

compatible to IBM machines In general and focus of CIS 86 2 It would be useful to have a

particularly with the clones this is not a few of these machines on hand in order to

significant factor some compatibles however demonstrate functions not commonly available on

have different keyboard and diskette layouts the IBM PC sllch as desktop publishing on the

which exacerbate transferability problems A Macintosh

further factor must be considered to what degree

does experience gained on an IBM brand machine The situation noted earlier with regard to

aid students in their subsequent careers and to appropriate textbooks has improved dramatically

what degree does experience on IBM compatibles since 1984 A number of texts are av ai1able

do them harm Many firms require IBM specific that focus on microcomputing most of which

experience and unsophisticated personnel include reference to specific software

officers may not fully appreciate the nuances of Virtually all reference the IBM class of micro

difference between the IBM and the compatibles computer e g McLeod while a few are more

generic in focus e g Loebbecke Other texts

Beyond simple numbers is the need for focus nearly exclusively on the application

machines configured closely to the mainstream of software with relatively little attention to
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other related issues e g Duffy Still functioning For example Microrim s demonstra
another class Leigh Dravillas utilize special tion version of R base 5000 has very limited

pedagogical software in place of standard busi capacity though still enough for teaching pur
ness software poses while Computer Associate s SuperCalc4 and

SuperProject demonstration versions disable the
Another trend is of benefit to the Save command Such demonstration versions are

instructor of CIS 86 2 a number of introductory available at very little cost or are sometimes
texts intended for CIS 86 1 have associated with free
them software packages Again a distinction can

be made between those offering commercial soft Both of the above alternatives transfer the
ware Sanders Shelly and Cashman vs those cost of acquiring the software to the student
utilizing pedagogical software This associa whether or not bundled with the purchase of a

tion allows very close integration between the textbook In situations where this is not

first two courses in the CIS curriculum and possible or desirable institutions should look
since these courses are often mandated for all at shareware This software can be legally
business school students can be of great benefit copied at will but is vendor supported this
to the entire student body constraint excludes the majority of public

domain software Quicksoft s PC Write for
The situation with regard to the avail example is a fine word processor the free

ability of software is also improving While distribution of which is encouraged Other
actual commercial software remains expensive shareware products in the spreadsheet and
educational discounts and site licensing database classes are available

agreements are mitigating this situation some

what The remaining problem is Lotus 1 2 3 Texts using generic pedagogical software
which remains the dominant and standard setting can also be considered These have the advantage
software of its class Its producer Lotus of eliminating licensing concerns and generally
Development Corporation has not shown any do not have the capacity limitations associated
inclination to offer substantial discounts or with educational versions of commercial software
site licenses nor has it produced limited However the fact remains that this software does
student versions not exist in the commercial world While the

skills learned may be transferred to commercial

Lotus 1 2 3 aside many other software software with various degrees of ease they do
distributors are accommodating educational needs not directly prepare the student for the business
The question is however for CIS 86 2 do we world Further these products do not offer
need the full power of commercial software The significant pedagogical advantages they take no

author proposes that we do not Instead we can greater or lesser time to teach than does
make use of a variety of limited function commercial software nor do they explicate
student versions of popular software This principles more efficiently than does commercial

software is characterized by being fully software Since the use of commercial software

functional The software is generally disabled even in limited student versions can be taught
in such a way so as to prevent its use in a just as efficiently as pedagogical software this
normal business environment These limitations author feels that the career advantages of
however have little effect on the educational familiarity with established commercial software
environment For example the student version of should result in the teaching of commercial
WordStar prints a message at the bottom of each software whenever possible This same argument

page noting that it was produced with the applies to shareware and public domain software
student version the student version of dBase II as well

is limited in terms of the number of records it
can contain WESTERN NEW ENGLAND COLLEGE S APPROACH

These limited student versions are available At the author s institution several of

from a number of sources Prentice HaIl s PC these approaches have been attempted individ

Apprentice series featuring WordStar dBase II ually and in combination with varying degrees of

and several titles from the pfs line is a success In recent semesters the author has

leader in this field This series is particu found success in using the student version of

larly useful for students learning several Framework as the unifying tool in his micro

pieces of software as each product is quite computer courses The word processing spread
inexpensive approximately 15 In addition sheet database and graphics components of

some of the software associated with textbooks Framework have been used to introduce these
can be purchased separately McGraw HilI s classes of software with subsequent self

student version of Framework intended to learning by students of commercial stand alone

accompany Sanders textbook is also available products of the same class Limited versions

separately approximate cost 25 The from the PC Apprentice series and commercial

student version of WordPerfect should also be demonstration versions are extensively utilized

considered approximate cost 75 The author feels this self learning is a crucial

step since students must learn to model the

Alternative sources of low priced software learning process for themselves indeed nearly
include demonstration versions of software pro all the software they will face in the future

duced by software firms These versions are will be learned by actually using it Later

either limited in capacity or lack a crucial the integrated nature of Framework is explored
command rendering them useless in normal A semester project incorporating a hardware and
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software proposal to solve a specific business

problem rounds out the course

CONCLUSION

The objective of this paper was to explore
several curriculum issues surrounding the

teaching of CIS 86 2 It is hoped that the

discussion or possibly debate generated by
this paper will aid the reader in implementing
CIS 86 2 at his or her home institution
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STUDENT PERFORMANCE APPRAISAL IN CIS 7

ADAPTATION OF A BUSINESS TOOL TO THE EDUCATIONAL ENVIRONMENT

James K Carter

Assistant Professor of Computing
University of Wisconsin Stevens Point

One of the objectives of the CIS 7 curriculum as implemented at the University of

Wisconsin Stevens Point is to provide each student with an experience that

resembles actual business practices as closely as practicable In striving to

achieve this objective the author has developed and is in the process of implementing
a formal student performance appraisal program which is modeled after the technique
which he practiced during his eleven years in the business world This paper
discusses techniques for developing and implementing the appraisal program as part
of the CIS 7 curriculum including insights into establishing program objectives
developing forms for use and implementing the appraisal procedures In addition

it presents several precautionary areas to heed and discusses some of the benefits

of an effective program

I have often been heard in my office muttering This objective is adapted to support the student

something to the effect that one cannot teach compensation review grades
the CIS 7 curriculum and further that a

student cannot learn it Rather it must be OBJECTIVE 2 To provide a means of clearly
lived by both instructor and student In order defining and understanding areas of student

to provide maximum benefit to the student this performance that require improvement
semester long process of living the curriculum

should strive to model the real world as much Students like employees sometimes fall short

as practiCable This objective can be advanced of the expectations of their superiors To meet

by adapting business world tools to the educa this objective the performance appraisal pro

tional environment Whereas many enlightened cess strives to correct such behavior Herein

businesses use the process of performance lies the heart of the teaching and learning
appraisal to evaluate employees such evalua experiences of the CIs 7 course Each student

tion techniques can be adapted to serve as the will encounter varying levels of success and

basis for student evaluation in CIS 7 Indeed failure in applying the concepts and techniques
such adaptation is currently underway at the learned in prior CIS coursework The CIS 7

University of Wisconsin Stevens Point instructor is obliged to recognize such short

falls and guide the student toward improving the

Adaptation of the techniques is threefold in application of his or ber system development
nature beginning with the establishment of skills At the same time the instructor is

clear objectives for the student appraisal obliged to positively reinforce correct applica

program An appropriate set of forms can then tion of these skills

be developed to assist in achieving these ob

jectives Finally the performance appraisal OBJECTIVE 3 To provide a mechanism for

procedures can be developed and implemented motivating students to achieve higher
levels of performance

ESTABLISHING APPRAISAL OBJECTIVES
Admittedly this Objective is somewhat selfish

In the business world the construction of an
in that it primarily benefits the students

effective performance appraisal program begins
clients As in the business world however

with a clear definition of the program s objec
higher levels of performance are consistent with

tives In my managerial experiences there
both career advancement goals and self actual

have been many such objectives which in gen
ization needs

eral can be summarized into five statements
OBJECTIVE 4 To provide a means of

Following is a discussion of these five primary specifying mutually agreeable otudent
objectives as adapted for use in the CIS 7

goals which will advance the client
curriculum at UW SP

project toward completion

OBJECTIVE 1 To provide a means of
Adaptation of this Objective is difficult due to

evaluating student performance as a

basis for grading
tbe relatively short timeframe involved Le

one semester However if the first round of

In the business world evaluation of employees
the performance appraisal process is completed

serves as one of the foundation blocks for
half way into the semester then student goals

compensation reviews wage and salary levels
for the balance of the semester can be based on
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the project work plans or other similar project DEVELOPING THE APPROPRIATE FORMS

management tools The establishment of such

goals has three primary benefits First it Development of the appraisal forms should be

gives the student a concrete target at which to guided by the above five objectives with this

aim for the second half of the semester Second in mind the development process should consider

it provides a performance standard against which the guidelines that follow For reference a

future performance can be measured And third sample of the format of the basic form is depict

it helps to keep project work plans at a con ed in Figure I below

scious level increasing the likelihood that the

project will not stray too far from the intended 1 Separate customized versions of the

path basic form should be developed for

individual completion by the student

OBJECTIVE 5 To provide a forum in which the instructor and appropriate client

the student is encouraged to advance ideas personnel All three parties should be

for improvements either to the course or encoura ed to provide input into the

to the instructor s performance process

Often times those who do the work and who are 2 The forms should be regarded as tools to

governed by the rules are the best constructive be used in the process and not as ends

critics of the procedures and or rulers l he in and of themselves In this regard
instructor can for example learn a great deal they should be developed to facilitate a

about interpersonal skills and motivation tech confidential one on one appraisal inter

niques by listening closely to a student who has view between the instructor and the

been carelessly reprimanded for making a mistake student

In addition to improving the instructor s skills

or the course curriculum the use of this forum 3 The instructor s version of the form

can provide invaluable experience to the student should contain a summary section for

in the area of how to deal effectively with documenting the interview highlights and

superiors results

PERFORHARC EVALUATION FOR DATE PERFORHAHCE EVALUATION FOR DATE

PAGE 1 of 2 PAGE 2 of 2

o out tandln9 perforaance
H perfo lWnce orethan llIeets requirements
R perfo aance eels norMl requirements Instructor and studenl only Discus8 below the qoe18 which the student
t perforunce requires laprovernent
U pedoraance Is u satl factory

should aceo pUsh durlnq the balance of the aeAle tet Include areaa

N no ba ls for evaluation
Indicating hoperfonnanc e needs to be Improved Be specific Including
tangible approaches and t1xpected tlme ramell for accolllplishment all

0 H R I U N appropr late

AbIlity to wark well with
tea abers

Ability to york well with

super ior

Abil1ty to follow directions

AbUity to t deadlines
and co l tents

Proble aoh1n1 ability

Project hadership sk ills
Student and client personnel only Discuss below any areas In which a

you feel the content 01 c onduct of the course could be illlproved or b you

Knowledge f systeu
feel the instructor s pt rformance requires ImprovelDent Be specific

developlRnt technIques
includinq tanCJible approaches to iaprovements

Technical k wledge

Personal ppearance and

professionali

SeIf confIdence

Initiative

J nte1r1ty

ThoreuihAe 1ft cftlpletln9
tasks Instructor only SUlmalize the hiqhllqhts and results of the appraisal

Oul pu e ta U skills Include SplC lUes as to agreements Mde regar4in9 future

Written preseDtation skills

Overilll Utr t wed

prodget

Overall u tlty f werk

Attendance Uctuali ty

FIGURE I Sample Performance Appraisal Form
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4 All versions of the form should be simple will be aware of its intended use This can beand easily understood without being done by including a statement of the programoverly objective in nature objectives and procedures in the course syllabus
Sometime during the sixth or seventh week of the5 In order to facilitate achieving program semester the program objectives and proceduresObjectives 1 2 and 3 each version of should be announced again This time howeverthe form should contain a section where the appropriate forms should be issued withthe user of the form can rate based on instructions for completionhis or her personal opinion and exper

iences the performance of the student in At this point ample time should be allowed forthe following categories completion of the forms and return of them to

the instructor ie at least one week AnAbility to work well with team members individual confidential interview between eachAbility to work well with superiors student and the instructor can then be scheduledAbility to follow directions Approximately 30 to 45 minutes should be alloAbility to meet deadlines commitments cated for each interview During the interviewProblem solving ability process all forms should be made available forProject leadership skills student viewing The ratings and comments onSystem development techniques the form should serve as a vehicle for stimulaTechnical knowledge ting conversation about the student s perforPersonal appearance professionalism mance Any specific remedies to poor perforSelf confidence
mance should be documented in the appropriateInitiative
section of the instructor s form After conIntegrity ducting the interview the instructor shouldThoroughness in completing tasks immediately complete the summary section of theOral presentation skills form while the process is fresh in his or herWritten presentation skills mind Copies of all forms should be forwardedOverall quality of work product to the student as a matter of courtesy and goodOverall quantity of work produced faith

Attendance and punctuality
Alas the process is not yet complete TheThe rating scale for the above categories entire cycle should be repeated at the end ofshould allow for exercising judgement and the semester with particular attention paid toshould include possible ratings of out the agreed upon goals resulting from the firststanding more than meets requirements interview With the results of both rounds ofmeets normal requirements needs improve the appraisal process in hand final coursement unsatisfactory and no basis for grades can be assigned Having gone through theevaluation entire process twice during the semester assign
ment of grades should be a relatively painless6 The instructor s and student s versions exercise

of the form should include a section for
identifying possible goals to be accom

PRECAUTIONS TO OBSERVEp1ished during the remainder of the sem

ester This will facilitate aChieving
Several precautionary notes are in order whichobjective 4

should be heeded by those who would attempt to
7 The student s and client s versions of develop a similar student performance appraisal

the form should include a section for program for the CIS 7 course

identifying possible ways in which the
First it must be stressed to all users of thecourse or the instructor s performance
forms instructor student and client persolille1can be improved This will assist in
that the forms are tools to stimulate conversaaddressing objective 5 by allowing the
tion during the appraisal interview Theystudent an opportunity to provide honest
should not be viewed as objective instrumentsfeedback
to be graded in the traditional sense Further

It should be noted that the above guidelines are
completion of the forms is relative to the level
of performance that the user equates to meeting

indeed guidelines As with other managerial
normal requirements i e performance whichteChniques they must be customized to fit the

particular circumstances at hand client personnel view as outstanding may be
regarded by the instructor as simply meeting
normal requirementsIMPLEMENTING THE PROCEDURES

Second the interview should be conducted asProcedures will vary depending on class size scheduled if at all possible without postsize of project teams and the overall nature of ponements Unnecessary postponements can createthe instructor and students In general how the impression that the instructor does notever the fOllowing schedule and timetable can value the appraisal program This impressionbe used as a guideline for developing customized will render the results meaninglessprocedures

Third the interview must not be approached byOn or near the first day of class the appraisal either party as an adversarial exercise Effortprogram should be announced so that the students should be exerted to keep it on a professional
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1
basis stresiuq positive angles whenever and HENDERSON RICHARD I Performance Appraisal

wherever possible In addition the instructor 2nd ed Reston virginia Reston Publishing

should concentrate on listening whereas the 1984

student should concentrate on talking This will

provide the best opportunity for the instructor WILLIAMSON DENNY A Primer on Performance

to accurately assess the student s performance Appraisals Supervisory Management 24

as well as provide a motivating atmosphere con June 1979 35 7

sistent with objective 5

ourth further insight into the process may be

beneficial to those instructors who have not had

the occasion to engage previously in a formal

performance appraisal program Such further in

sight can be obtained either by reviewing the

applicable discussions in the publications listed

at the end of this paper or by discussing the

process with those colleagues having expertise

in the area of human resource management or human

behavior

POTENTIAL BENEFITS

The benefits of successfully implementing an

effective student performance appraisal program

in CIS 7 are intuitively obvious based on the

program objectives and procedures Grading

becomes painless yet is not particularly exposed

to appeal since student performance is well doc

umented exhaustively discussed with the student

and supported by independent client evaluations

Incorrect application of system development

skills is recognized and correctea during the

semester and more importantly prior to gradu

ation Clients receive a better product since

students are motivated to perform at higher

levels and since instructors are obliged to

remain in close contact with the students

activities in order to be able to administer the

appraisal program And most importantly the

students receive invaluable benefit from the

experience of living the course as they will

undoubtedly live their careers in the business

world And I believe that this is what the

CIS 7 curriculum intended all along

SUGGESTED REFERENCE MATERIAL

Although the publications listed below have not

been specifically cited or referenced in prepar

ing this paper a review reveals that they offer

some valuable and practical insights into the

performance appraisal process Also please note

that this list is by no means an exhaustive

bibliography of the subject

ALEWINE THOMAS C Performance Appraisals

and Performance Standards Personnel

Journal 6 No 3 March 1982 210 213

Appraising the Performance Appraisal
Business Week May 1980 153 4

BARRETT RICHARD S Performance Rating

Chicago Illinois Science Research

Associates 1966

BEER MICHAEL Performance Appraisal

Dilemmas and possibilities organizational

Dfnamics 9 Winter 1981 24 36
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ASSESSING THE CURRENT MIS CURRICULA
Mehdi Khosrowpour D B A

The Pennsylvania State University at Harrisburg
The Capital College

Middletown PA 17057

The rapid integration of Management Information Systems into all
aspects of organizations during the past few decades has created a
demand for MIS staff candidates who are not limited to knowledge of

the technical aspects of information systems but rather who possess
a broad understanding of information systems organizationalbehavior and management The lack of business and managementorientation can be considered as one of the major deficiencies

of current MIS curricula In this regard this paper proposes
an MIS curriculum model which can be used to broaden MIS

students understanding of information resources

INTRODUCTION information systems more attention is
given to the managerial aspects of MIS

In the past few decades management lit personnel It was noted by Ferreira and
erature has witnessed a tremendous in Collins 1979 2 that the great advances
crease in the volume of writings about in computer technology have relieved MIS
Management Information Systems MIS managers to a large extent of techni
MIS concepts applications problems cally related responsibilities The con
and future potential have been discussed cern over technical feasibility which
and assessed both by researchers and dominated systems developed during the
practitioners Each group has recogniz 60s and early 70s has been replaced by aed and valued the importance of MIS for concern over general managerial feasi
the achievement of success in this very bility as pointed out by Dickson and
competitive business world At no time Wetherbe 1985 at the end of thehas the need for effective management of 1960s organizations were disappointedinformation resources been so important They found that technical feasibility was
as in recent years due to the fact that not enough to warrant multimillion dollar
more and more firms are realizing the expenditures Dickson and Wetherbe 1985
true power of computer based information p 4 3
systems in providing information and as

sistance to decision makers at all levels Further the orientation of MIS manageof an organization In response to the ment in many organizations is changing in
aggressive growth in information require the direction of greater user involve
ments many firms have been searching for ment So the current MIS manager in
more effective ways of managing their stead of serving as the technical custoinformation resources and concluding dian of computer hardware entities nowthat better management of MIS systems functions more like an agent between MIS
requires better managers people who resources and end users This change in
possess strong managerial rather than role was predicted by Gilbert 1978
strictly technical skills Khosrowpour who concluded that the role of informa
1985 p 18 1 Unfortunately this tion processing within the organizationchange in the perceptive of top managers would be changed and with it the role
regarding the skill profile of MIS man of the MIS manager Many MIS managers
agers has not been reflected in the cur have already found themselves to be in
rent MIS curricula used to train the capable of coping with the behavioral isfuture MIS managers of the corporate sues which arise in MIS management4 This
world This paper explores the reasons problem was noted by Gupta 1974 whofor the lack of managerial orientation found that most information managers do
in MIS curricula currently used by uni not have adequate training in managerialversities and proposes a model MIS cur jobs and thus lack those skills which
riculum to overcome some of these defi are so essential for developing a suc
ciencies cessful MIS Perhaps this lack of ex

pertise on the part of MIS managers can
MIS MANAGEMENT be blamed on the MIS curricula adopted by

colleges and universities around theAs information systems technology ma country which were designed to satisfytures providing more advanced equipment the previous needs of the industry butfor information processing and facili which have not kept pace with changingtating the operation of computer based personnel requirements
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THE MIS MANAGER Traditionally these programs were

housed in either Accounting or Mathe

During the 1960s most companies employ matics Departments The rationale for

ed staff with strong technical back this placement was based mainly on the

grounds to manage their computer centers general perception that computers were

The major requirement for the manager of geared toward use in business functions

a computer center better known as Data by business managers At the time com

Processing DP was technical competence puters were viewed as number crunching

particularly the ability to cope with tools which could perform millions of

hardware maintenance and operations arithmetic operations in a millionth of

Further the DP management position was a second Since most accounting and en

viewed as purely technical not manage gineering applications do in fact deal

rial The job was conceived as a strict with large volumes of numerical data it

ly line position concerned with super was quite natural to locate a DP program

vision and operations of computer sys in either of these two departments The

terns and preparation of computer gener typical DP program offered a variety of

ated outputs to be used predominantly by quantitative courses in addition to

accountants controllers and inventory many computer hardware and software

managers In this era of computer sys related courses The main intention of

terns operations the primary feasibility these programs was to train future DP

concern was technical according to personnel in matters that would enable

Dickson and Wetherbe 1985 economic them to know the ins and outs of comput

feasibility was a secondary concern for ers and to manipulate the programming

most companies
languages necessary to utilize the power

of these machines It is no surprise to

As the use of computer systems leveled anyone that the majority of graduates

off many firms began to apply newly in from these programs were technically

troduced MIS concepts and applications to oriented Dickson and Wetherbe 1985

various business functions by developing concluded that the majority of people in

computer based information systems Con charge of information resources started

sequently the former data processing out in a l eehnical computer related

center manager became the new MIS manag field

er Unfortunately this change of status

did not reflect additional skills nor By the late 60s many schools had begun

did it indicate a change in the organiza to establish new programs in Management

tional structure of the computer center Information Systems to satisfy an ex

One rationale for the promotion of DP panding demand for computer systems

manager to MIS manager is iven by specialists with expertise beyond that

Tomeski and Sadek 1980 5 who argued of programming languages and operating

that many organizations promoted the systems The main objective of these

technical DP staff person to a management newly formed MIS programs was to train

position in order to utilize the person s students to program analyze and manage

technical talent and at the same time computer based information systems The

keep the person happy
establishment of MIS programs in busi

ness inevitably influenced these new

Therefore while the new concept of MIS MIS curricula The majority of these

was intended to be utilized by management curricula were developed by the Data

at all levels the custodian of this en Processing Management Association DPMA

tity remained a totally technically ori and the Association of Compuging Machine

ented person rather than true manager ry ACM Cotterman 1983 reviewed

The lack of managerial expertise of MIS the model curricula recommended for in

managers in the past has been the main formation systems studies in the period

cause of suspicions about the value of of 1968 through 1982 and listed ten

MIS and Schlosser 1974 6 expresses a different curricula either designed from

great concern over the behavioral im scratch or revised from a previously

plications of MIS applications Along existing curriculum He concludes that

the same line Carper 1977 7 states the differences among the curricula are

that the MIS problem is largely a substantial

people problem caused by an inadequate

understanding of and consideration for

the associative behavioral implications
inherent in any MIS Carper 1977 p 48

THE MIS CURRICULUM

In the early 60s while companies were

starting to form their new data process

ing organizations many colleges and uni

versities likewise began to develop new

programs in DP Soon standard curricula

were introduced for these DP programs
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t ble 1 grams has raised the concern of some

Hi tory of lIS CurrItule
researchers such as Archer 1983 13

who notes that students graduating from
Yeac Title OrnHatlon these curricula rarely conform to the

19b8 Curritulum b8 AOI expectations of the business world In

1972 CurrItulum Reoond tInn for Cr du t Pro ACM summary one could argue that the maj or

fessional PrograIn InfonutIon Sy t m shortcom ng of most MIS education in the

1973 Curritulum to nd Uon for Ondergraduat ACM past has been too much concentration on

ProgrIn Infol1ll4Uon Sy t
the technical aspects of computer in

1974 An Intern tIonal CurrItulum for InfonutIon IFIP
formation systems and little or none on

Sy tem D ign r the behavioral implications on broader

1979 Curritulum 78 ACM
issues relevant to MIS I S role in busi

1981 DPMA Hodel Curriculum for Undergraduate DPMA

ness organizations
Computer Information Systems Education

1981 ACM Ma t rsCurriculum In Computer Sol nte ACM
Perhaps the maj or task facing MIS edu
cators today is to review the MIS cur

1981 naI ProgrIn Information Sv tems ACM ricula of the past and present ac

knowledge the new developments in in

1982 CurriculWll Reco endation for Software IEtE forma tion pr t h 1
Engin rIng

ocess ng ec no ogy
ant c pate future trends of MIS applica

1982 Information Systems Curriculum RecolIIIHnda ACM t h
tion ior the 8D Undergraduate nd

ons n t e corporate world and

Craduare progr finally modify MIS education programs
to meet the real current and future

NOtE Adopt d frnm Cott Willi A eoparati Iy hnf demands of the workplace
Inforaanon Sy ceas Curricula I ISECOR8J

PROBLEMS WITH THE CURRENT MIS CURRICULA
AN MIS CURRICULUM MODEL

A quick look at the curricula which have Traditionally the components of a com

been used in MIS programs in colleges
uter i formation system have been

and universities in the past two decades dent f ed as hardware and software and

clearly indicates that students were en systems staff have been mainly oriented

coura ed to take as many analytical and
towar t ese two components ignoring

techn cal courses as possible This
h man st c concerns The heavy emphasis

overemphasis on the technical components g ve to h rdware and software without

of computer based information systems was
cons derat on of the human components of

noticed by Lusa Iscoff and McCartney
the systems led to serious management

1975 who in fact clearly state that problems and led many companies to con

in the past many MIS curricula have clude that their information systems

o er stressed the technical or opera
e forts had failed It should be men

t onal aspect of information systems
t oned t at the u an component of these

Lusa Iscoff McCartney 1975 p 41 systems s not l m ted to people within

9 Perhaps the lack of managerial con
the systems but extends to all end users

entration in most MIS curricula designed
nd anyone within the organization who

n the late 60s and still in use now has s affected by the information system
been considered the greatest shortcoming

One must consider the organizational im

observed by MIS managers One such pact of information systems how these

manager explains we in information systems fit into the organizational
services need to get business oriented structure of the firm and how the pro

Datamation 1979 p 60 10 ducts of information systems can be
utilized by managers across the company

In recent years many articles have been Unfortunately most systems staff are

written about MIS curricula and their strangers to organizational concerns

shortcomings Most of the authors of that cannot be classified as either hard

these articles agree that the training
ware or software

that MIS students are receiving is not

adequate for real life jobs in informa
A more accurate contemporary definition

tion systems Lusa Iscoff and
f a com ut r based information system

McCartney 1975 report that many systems
s that t s a collection of hardware

staff are not trained properly in human
softw re peopleware and procedures

relations which in effect makes them techn ques surrounded by end users from

unable to communicate with ther busi
all other functional units Further

ness people Along the same line Mandt there are external factors which have a

1983 11 argues that schools ar gradu
direct effect on the system as a whole

ating students with an overabundance of
suc as technology governmental regu

technical knowledge which rapidly becomes lat ons the eco omy other information

outdated in our changing world Further s stems nd ava lable education

Martine 1985 12 concludes that MIS
F gure 1 llustrates the overall organi

programs are teaching obsolete methodolo
zational structure of an information

gies and irrelevant computer programming system

languages This lack of preparation of
students graduating from current MIS pro
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would introduce students to the various

hardwarE components of the systems and
Excernal of computer organizations in general

Software
Internal

This category of the curriculum would

mainly relate to computer programming
Info t1on languages systems analysis and design

C databases office automation decision

WarI
Ware support systems artificial intelligence

1 T
and integration of these elements in in

formation systems

i rocedur C Human Resources
I tecl aI niques l I

are

In this a class or classes wouldarea

SVi ems introduce students to the human aspects
of information systems and how they might

Environment
be managed in more productive ways

Decision Making Concepts

Environment In this course students would study con

cepts such as the stages involved in
decision making types of decisions and

Filure 1 Fu aevork of Inionution Sysceas
use of information systems in decision

making

Generally speaking the model MIS cur

ricula of the past has been based on the Organizational Development
narrow definition of the computer based

information system as a collection of Training in this area would teach stu

hardware and software Now it is time dents about the organizational structure

to include other relevant training in of information systems their relation

the MIS curriculum and offer students a ship to other functional areas and how

broader definition of these systems various units of an organization com

Figure 2 outlines an MIS curriculum municate with each other

which would acquaint students with the

broader concerns they will encounter in Human Cornrrrunication

the systems related jobs of the future
This class would introduce MIS students

to various human communication concepts
types of c onununication channels methods

of communication e g verbal or writ

ten and how to communicate with end

users of information systems in effective

ways

Technology and Innovation

These studies would make students famil

HIS Curl cu um
iar with currently available technology
give them a vision of future potential
and teach them how to respond effectively

Or ani to technological innovations
zational
Deve i op

Psychology

8 By studying different concepts in the

0 field of psychology primarily in the

areas of human interaction and human be
havior MIS students would become famil

iar with the issues involved in the hu

manistic side of the systems and it is

Figure 2 An US lIoclal Curr1cul hoped learn that people cannot be
treated like hardware or software

Further description of these categories
follows Telecommunications

Hardware A course or courses under this category
would introudce students to the tech

A course or courses offered in this area niques and procedures of telecommunica
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tions and networking and how information 5 Tomeski E A and K E Sadek
systems both within and outside of the Job Satisfaction and the Systems
firm can be integrated Professional Journal of Systems

Management June 1980 pp 6 10
CONCLUSION

6 Schlosser R D Psychology for
The fact that many systems staff lack a the Systems Analyst Management
solid educational background in humanis Services November December 1974
tic and organizational concerns points pp 29 36
to one of the major reasons for the past
and present deficiencies in management 7 Carper B W nHuman Factors in
of information resources This inade MIS Journal of Systems Management
quate education can be blamed in large November 1977 pp 48 50
part on universities and colleges and
their MIS curricula Most of these cur 8 Cotterman W A Comparative
ricula are exclusively comprised of Analysis of Information Systems
courses in quantitative analysis and Curricula ISECON83 1983
hardware and software oriented courses

and offer nothing on the organizational 9 Lusa J R Iscoff and L

implications of information systems McCartney Industry CollegesThis is perhaps a result of the way in Speak to Each Other Infos stems
which MIS educators have viewed informa Vol 22 No 10 October 1 75
tion systems with an overemphasis on pp 39 42
the computer s role in general and a

downplaying of other elements of infor 10 Calling a Spade a Spademation resources a Chat with MIS Executives
Datamation November 1979

Given the rapid change in information pp 59 62
processing technology and the increasing
demands for better utilization and man lI Mandt E J The Failure of Busi
agement of information resources MIS ness Education and What to do About
curricula cannot afford to train tech it Management Review Augustnicians operators or controllers for 1982
future information resources management
It is important to make the necessary 12 Martin J An Information Systems
changes in current MIS curricula and to Manifesto Communications of the
train students to cope with all of the ACM March 1985
components of information resources in
order to satisfy the real MIS staffing 13 Archer C B What Does Business
needs of corporations the future and Industry Expect from Computer
employers of today s MIS students As Science Graduates Today ACM
one MIS executive noted the MIS SIGSCE Bulletin Vol 15 No 1
manager has the technical background February 1983 pp 82 84
he now must develop management responsi
bility Ferreira and Collins 1979
p 60
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INTRODUCTION TO PROGRAMMING AND ALGORITHM DESIGN

Associate CIS Curriculum Track

L GAIL LEFEVRE

Florida Junior College at Jacksonville
4501 Capper Road

Jacksonville FL 32218
904 757 6307

ABSTRACT

Introduction to Programming and Algorithm Design is an essential first course for CIS
majors which introduces the fundamentals of computer use including editor functions
file system use and program compilation and execution Students are taught algorithm
design using structured flowcharts and pseudocode and the language Pascal is used
throughout to demonstrate the theory being taught This course meets the guidelines of
the DPMA Associate Level Model Curriculum course Program Design and Development Since
Fall Semester 1984 thirty sections have been taught to approximately six hundred
students by five professors The CIS faculty has begun to see a measurable improvementin the logical thinking of major students particularly as they enter the study of
COBOL

TOPICAL COURSE OUTLINE INTRODUCTION

COURSE TOPICS CONTACT HOURS In Fall of 1984 Florida Junior College
at Jacksonville began offering a new

I Use of the Computer 11 13 required course in the CIS major
A Login Logout Procedure programs Introduction to ProgrammingB Editor Functions and Algorithm Design For a number of
C File System and File years before these topics had been

Maintenance covered in the course Data Processing
D Compiling Loading and Math The CIS faculty had become aware

Running Programs that the content which continually
II Programming Logic 8 10 switched between numbering systems

A The Concept of an Algorithm bits and bytes etc and problem
B Problem Definition solving and flowcharts should be
C Top Down Design divided into two separate courses
D Algorithm Development Also in this original course program
E Testing and Debugging design was demonstrated with the

III Algorithm Design Using Pascal language BASIC which did not help to
A Introduction 10 12 teach students concepts of structured
l Variables programming top down design and
2 Simple Data Types modularity Another problem we
3 Arithmetic Expressions encountered was that professors of
4 Assignment Statements Beginning COBOL were required to spend
5 Intrinsic Functions too much of the semester instructing
6 Input and Output students in editing compiling and file

B Selection 5 7 maintenance on the Prime 400
l IF THEN ELSE minicomputer our student system
2 Logical Operators
3 Type Boolean The DPMA Associate Level Model
4 CASE Statement Curriculum in CIS Comp 2 Program

C Repetition 7 9 Design and Development course
l FOR DO description states Under modern
2 WHILE DO methods analysis design and

a Header Technique development of program logic all take
b Trailer Technique place independently of program

3 REPEAT UNTIL coding In this course emphasis is
D Modular Design on identification and solution of
l Functions business problems through systems of
2 Procedures computer programs Programs are

E Data Structures described and designed through such
l Arrays tools as structure charts and
2 Files pseudocode These tools are both

60 Contact Hours logical and universal in that they45 hours Lecture Discussion promote communication between computer
15 hours Laboratory professionals and system users We

have developed a COBOL prerequisite
course to meet these DPMA guidelines
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Projects languages are now using these

flowcharting techniques This is a

Students complete eight projects decided benefit for students because

which demonstrate the constructs that it provides consistency as they move

are universal to computer through the program We tell students

programming These projects solve that not everyone flowcharts in this

real world problems using way but to aid in learning structure

structured flowcharting pseudocode and logical thinking this technique

and Pascal and they require the will be required in this course

student to edit compile and

manipulate files using the Prime 400 Pseudocode is also used throughout the

minicomputer Students are given course but with this tool we encourage

most of the Pascal code for these individuality and flexibility We

projects the emphasis is on
stress that pseudocode is really

understanding design and structure informal English and that there are

not on programming in Pascal many different ways to express the same

idea assuming of course that a

Project 1 Figure 1 has the goal of step by step process is defined and

introducing the editor compiler and that control structures are clear

the concept of a COMO file Students

receive a student manual to the Prime Texts

400 at this time An analysis of the

code of this project is used later in Textbook selection has been difficult

the term when loops and strings are and we are still searching During the

introduced Project 2 continues the 1984 85 academic year we used Hartling

emphasis on the use of the computer Druffel and Hilbing with limited

particularly how to get several files success For 1985 86 we purposely

on one hardcopy with the COMO file chose a text without flowcharts to

Project 3 emphasizes the analysis of avoid the problem of re drawing flow

variables simple data types and charts to fit our convention We are

program elements Figure 2 is the using Wetzel and Bulgren which is

program analysis assignment sheet better but does not completely meet

which accompanies Project 3 our needs The topic of Algorithm
Design and Problem Solving at the

Projects 4 8 are each assigned in two Community College level seems to be

separate parts Part 1 states a Ilhot in the Spring of 1986 We are

problem in English with hints of how considering the Solow text but there

to design a structured algorithm to may be others available before the

solve the problem Figure 3 shows adoption deadline

the Part 1 assignment for Projects 4

and 6 Part 2 gives most of the Conclusion

Pascal code with requirements for the

printout including the code and run Professors and students have begun to

as well as an alphabetized listing of report the positive results of

the UFD and the flowcharts to be Introductjon to Programming and

analyzed and or drawn Figure 4 Algorithm Design Because our college

shows Part 2 for Project 4 policy states that students graduate
under the requirements of the year of

Flowcharts and Pseudocode admission it is only in Winter 1986

that we are seeing classes of Beginning

Structured flowcharts are used COBOL in which approximately 90 of the

throughout the course to design students have taken this prerequisite

algorithms We are using a rigid course rhe COBOL instructors report

system of flowcharting which when that the classes are several weeks

learned allows the student to draw ahead of whE re they would normally be

and read flowcharts readily This at mid term Students are also

ease in flowcharting is a result of realizing that the logical thinking

control structures which have a practiced in the course helps them to

different shape for each construct tie together concepts being taught in

and are pictured in the same manner advanced courses such as Data

every time See Figure 5 for the Management and Utilities and

general form of these flowcharts Information Systems

Students have been resistant to this

formality in the beginning but most Plans for the future include offering

recognize the advantages rather this course on all four campuses of

quickly
Florida Junior College as well as at

sevElral off campus sites We plan to

It has taken almost two years but offer some sections on microcomputers

most professors teaching high level using Turbo Pascal beginning in Fall

1986
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COP 1000 Project 1 Which statements contain string
constants

LOGIN follow separate instructions Which are input
Get into the Editor Input mode by statements

typing EDIT PASCAL Enter the Which are output

following lines of code as given statements

EXCEPT in the third line change 4 Which statements contain arithmetic

to the number of letters in your expressions
given name

List variables and their types

PROGRAM GREET OUTPUT INTERMEDIATE INPUT

VAR

NAME ARRAY 1 4 OF CHAR

COUNT INTEGER

BEGIN Submit

WRITE WHAT IS YOUR NAME 1 A printout of the COMO file

READLN NAME 2 A flowchart

COUNT 1 3 This sheet with questions answered

WHILE COUNT 20 DO

BEGIN Figure 2

WRITELN HELLO NAME

COUNT COUNT 1 COP 1000 PROJECT 4

END

END Design an algorithm to accept a student

number and three scores from a

In Edit mode type GREET PASCAL terminal and output the student

Make any necessary corrections in number grade average and letter

Edit mode grade Use a ten point scale for grades
A through D I and assign F to any

COMPILE AND SEG follow separate average below 60 Allow a user to

instructions input values for a class of any size

Output the class average Hints

When you have successfully compiled 1 Use a FOR DO loop to handle

and run the program create a COMO an entire class

file 2 Construct a separate module

to determine letter grade
OK COMO COP

OK SLIST GREET PASCAL List variables and their types

your Pascal code will be listed

here OUTPUT INTERMEDIATE INPUT

OK SEG GREET

the program run will be printed
here

COP 1000 PROJECT 6

OK COMO END

OK SPOOL COP Design an algorithm to accept four

integers from a terminal and depending
Pick up your printout from the table on the user s choice compute the

in front of the printer Submit the AVERAGE SUM OF THE SQUARES or SUM OF

printout which includes the code THE CUBES of the four integers Make

and the run of your program your design user friendly If the

choice entered is unavailable give
DUE DATE your user a chance to try again Hint

Design a separate module for each

Figure 1 of the following
a to display a menu of choices

NAME b to input four integers

DUE DATE c to select a course of action

based on the user s choice

COP 1000 Project 3 d to execute each of the

choices

Use the line numbers beside the e to output the results

lines of Pascal code to answer the

following List variables and their types

Which lines contain internal OUTPUT

I
INTERMEDIATE

I
INPUT

documentat ion 1

Which statements are

assignments Figure 3
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COP 1000 PROJECT 4
FLOW CHART

CONTROL STRUCTURES
Nine lines have been omitted from

SIMPLE SELECTION
the followIng Pascal program USIng SEQUENCE
the flowchart given and your code IF THEN

from Project 3 reconstruct the

missing lines of code Enter the

program including your lines

PROGRAMMER name

DATE date

PROGRAM LETGRADE

THIS PROGRAM COMPUTES AVERAGE AND
ASSIGNS LETTER GRADE

VAR

SCOREl SCORE2 SCORE3 N STUNUM
LOOPSI INTEGER

AVG CLASSTOTAL AVERAGE REAL FOR DO WHILE DO REPEAT UNTIL

FUNCTION GRADE AVG REAL CHAR
BEGIN

IF AVG 90 THEN

GRADE A F
ELSE IF AVG 80 THEN

GRADE 13

ELSE IF AVG 70 THEN

GRADE c

ELSE IF AVG 60 THEN
GRADE D

ELSE
Figure 5

GRADE F

END GRADE

BEGIN MAIN

WRITELN
nine lines have been deleted here REFERENCES

WRITELN STUDENT STUNUM l
AVERAGE AVG 7 2 GRADE GRADE AVG Hartling J Druffel L Hilbing

CLASSTOTAL CLASSTOTAL AVG F Introduction to Computer
END FOR Programmj g A Problem Solving
AVERAGE CLASSTOTAL N Approach Bedford MS Digital Press
WRITELN 1983
WRITELN THE CLASS AVERAGE IS
AVERAGE 6 2 Solow D Reasoning With a Computer in
WRITELN Pascal Reading MS Addison Wesley
END MAIN Publishing Company 1986

File your program as Wetzel G Bulgren W The
LETGRADE PASCAL compile and test Algorithmic Process An Introduction
run it to Problell Solving Chicago IL

Science Research Associates Inc
Create a COMO file to include 1985

1 the Pascal code

2 one run using the data given
for Project 3

3 an alphabetized list of all

your files

Fill in the symbols of the Main
flowchart Copy the function
flowchart as given
SUBMIT

1 a printout of your COMO file
2 two flowcharts

Figure 4
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THE DPMAS CURRICULUM 86 VERSUS

THE ACM S INFORMATION SYSTEMS CURRICULUM RECOMMENDATIONS FOR THE 80S HOW DO THEY COMPARE

Richard Discenza and Fred R McFadden

University of Colorado at Colorado Springs

This paper compares the new DPMA model curriculum with ACM curriculum recommendations for the 80s oth
recommendations assure schools follow business programs accredited by AACSB The new DPMA recommendatIOns
offer flexibility in terms of employment positioning and a wide variety of courses for non CIS majors

Last fall the Data Processing Management Associa processing personnel Educational institutions protion Education Foundation released an updated ver longed the problem by their resistance to changesion of a curriculum designed to establish standard maintaining that computer science programs rather
course offerings to help colleges and universities than business data processing programs should be
impart what can be considered the foundational offered to students Computer science programsknowledge in the discipline of computer information were initially outgrowths of engineering programssystems DPMA s latest curriculum is the culmin the first area of computer applications These proation of nearly five years of effort on the part of grams emphasized a scientific orientation and thus
numerous participants from academia and industry had a tendency to misrepresent to students the typeThis document called CIS Curriculum 86 was of skills which were in tremendous demand throughintended to reflect many of the dynamic changes that out the industry Early attempts by both the DPMAhave occurred in the area of information systems and ACM curriculum guidelines were aimed atsince the original document was issued in 1981 In reducing the communication problem between manthis rapidly growing profession there has been a agers and information systems personnel The objecphenomenal growth in the technology of m icro tive of these programs was to graduate individuals
computers resulting in the installation and applica who were knowledgeable in the subject area theytions of millions of desktop computer systems in would be automating and at the same time betterbusiness education and governmental organizations able to communicate their needs in data processingBesides the microcomputer revolution numerous terms
computer oriented organizations have seen the birth
and development of several new concepts in the Although both organizations began developing curric
preparation and use of computer software These ulum guidelines in the early 1970s for informationpowerful software tools have added new dimensions

systems curricula it wasn t clear whether these
to the fields of system development and information guidelines were modifications of computer science
management Given this environment the Data programs or whether the programs were aimed at
Processing Management Association DPMA good business data processing practices 1 In 1972
responded by updating and expanding their under and 1973 the ACM Curriculum Committee ongraduate CIS curriculum guidelines so that educa Computer Education for Management sent a surveytional institutions will continue to provide graduates to 205 business schools that met the American
who can operate and manage this revolution in infor Assembly of Collegiate Schools of Business AACSBmation systems acc redi ta tion standards to 149 computer science

department heads and to 159 collegiate chapters ofThis paper summarizes the DPMA model curriculum ACM After holding several workshops in which the
for undergraduate CIS education and compares this

survey results were discussed with representatives ofcurriculum with the information systems curriculum both business and government ACM offered the
recommended by the Association for Computing original guidelines of 1972 and 1973 ApproximatelyMachinery ACM curriculum committee on informa eight years later in 1980 a similar survey wastion systems While both organizations offer guide carried out and the original ACM Recommendationslines for other academic programs e g ACM has

were revised and updated in a report entitled Infor
graduate guidelines and DPMA has guidelines for ma tion Systems Curriculum Recommenda tions for
secondary curricula and associate level programs in the 80s Undergraduate and Gradua te Programs 2informa tion systems in this paper we will examine

only the four year baccalaureate programs For
During the same period of time the DPMA model

complete details of these guidelines and recommen was developed using a similar type of methodologydations see Nunamaker 2 and the DPMA 3 This resulted in the CIS Curriculum 81 Early in
1984 DPMA set out to revise the guidelinesTHE EVOLUTION OF CURRICULUM GUIDELINES presented in 1981 The DPMA Education Foundation

prepared drafts for the new curriculum and mailed
Curriculum guidelines came about when technological them to approximately 1 000 persons involved in theadvances in the computer field created a communica CIS field and in CIS education during 1985 Aftertion gap between business managers and data incorpora ting responses to the initial dra fts the
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foundation sent out a revised draft for further ACM model will be at a slight disadvantage because

review to approximately 1 400 persons in education it originally carne out in the early 1980s Table I

and in industry The responses from these individuals provides a list of similar courses that are offered in

served as a basis for Curriculum 86 As in earlier both the DPM A and ACM curricula The ACM

revisions both the DPMA model curriculum and the curriculum of core courses contains 8 courses

ACM curriculum guidelines were designed to be beginning with a computer concepts course and

adopted by colleges of business who are accredited by ending with an nformation systems project course

AACSB Alnerican Assembly of Collegiate Schools of Table I points out that there is a great deal of

Business 4 5 similarity betwepfl the DPMA approach to computer
information systems undergraduate program and

THE CURRICULUM GUIDELINE USERS ACM s The real differences in the programs can be

seen in Table Il which shows some additional courses

Both the DPMA and the ACM curriculum guidelines which are offered in the curriculum 86 of DPMA In

have been widely used by the majority of the AACSB addition to the core courses listed in Table I there

accredited institutions Pierson et al reported on a are two additional courses in the DPMA model that

number of surveys to AACSB institutions showing
stress today s type of information processing micro

that both curricula are in widespread use In a survey computer applications in business and the information

sent to 236 schools accredited by the American center functions The big difference in the two

Asse nbly of Collegiate Schools of Business in model curricula is shown in Table II in the number of

January 1984 eighteen percent of the respondents elective courses in the DPMA model curriculum

indicl ted they used the DPMA model and thirteen Again these courses deal with concepts ideas and

percent indicated they used the ACM model another techniques that have largely emerged since the early

twelve percent indicated they used a modified DPMA 1980s and have proven themselves to be very much a

and ACM combination In addition almost four part of the field J S it stands today

percent of the schools used a modified DPMA model

and an additional 2 6 percent indicated that they used
TABLE

a modified ACM computer information systems cur
List U C K

riculum 6 In another survey more than 90 of the

four year academic institutions indicated that they DPMA ACM

either utilized or plan to utilize the DPMA model l o li

curriculurn for undergraduate computer information CIl 3G 1 lnuxhctIGl1loComputer 5 ISI Comp Coocepls SoItware5y

systerns education In this survey 441 usable ques CIS S6 lntro tos nes1 ppliCt tlonsProsr 152 ProVun Data Jr FUe hructure

tionnaire w re returned this represented 103 four CISS6 IS InJo Rnourn PIHlnillgManasement 151 lnJo 5ynemsinOrpllizations

y ar pubJtc Ulstttutlons 85 prtva te four year institu CIS S66 Oata Fil Dafa Bases 154 Data Bue lIanaaement Systems

tlOns and 253 community and junior colleges 7 CIS S System OeYllopn llt hthodologi61 15 tnformation Mlytis
A Survey

Both the ACM aFd the DPMA curriculum guidelines
CIS A andII HOm IS DaaComm ca S

help to focus data processing education in program
N

m ing and in the analysis and design of information
CIS S63 Systems Dl velopellt POec t 151 System Oesi Project

systems Just as prograrns that stress strong techni
CI5 S I Js ti

v o

s

ith ISIO tnlormationSystem Pro ect

cal but we k organizational skills end up providing
inadequate background for analysis and design those TABLE

programs which have strong organizational and weak Addi 1 c DP oc

technical skills leave students under prepared to

handle the complexities of systems analysis design C Coona

and implementation Both the DPMA and the AC C1S 6 Mc omt plC in in

curricula are designed to prepare students for entry CtS a 4 lrnerlTlediate llu lneu t ppticalion Prosrammina

evel jobs in application computer programming and CIS 6 Inf 00 n F c

111 the analysis and design of information systems
with the aim of insuring a sufficient foundation to Elacti C

advance to any of a wide variety of career paths C S 6 A dOllis

When employers are aware that a college they deal

with has this type of curriculum then they know they
C S36 l Comp ph CI in

have a valuable resource to ta In addition
CIS I611 Dec on Su dExpa s

hi
P clS S IZ ArtliClal lI1elUpnce illDecision Makin

programs Wit t lese gUidelines can offer students the

opportunity to become more successful in their
ClS 1l A c aoi pplicallP m

careers because of the concentra tion of study
C S 6 C PU o nd And

Furthermore these graduates training period at any
ClS 611 DiI d Ina l ganca nd Comma Sys

installation will be much shorter because they are
ClS 616 n Lan P al procedunl ndP C ai

already familiar with a good deal of what s going on
CIS I617 Compu H dw Syst SOh ndA

and will really have to learn only a particular organi
ClS 620 CIS C m ica R nin nd D TocmJ

zation s equipment
As indicated earlier there has been a tremendous

increase in the use of microcomputers in computer

DIFFERENCES AND SIMILARITIES IN THE information systems and to reflect this movement a

COMPUTER INFORMATION SYSTEMS CURRICULA number of courses have been incorporated into the

DPMA model curriculum Table III lists the courses

Keeping in mind that the DPMA model curriculum that would make direct use of a microcomputer and

represents the most recent version of an approach to its related equipment Currently the ACM model

undergraduate computer information systems the curriculum has very few complete courses which
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allow incorporation of microcomputers into a CIS A second characteristic of the DPMA model is not

program However for schools that are using the only the flexibility that it offers in terms of employ
ACM model curriculum there are plenty of oppor ment positioning but the flexibility of offering
tunities in current courses to incorporate micro courses useful to a wide variety of majors on a

applications concepts and technology into a college campus While many of the courses call lor

student s program of study prerequisites specific and necessary to CIS majors
other courses have appeal to non CIS majors in the

College of Business and to majors scattered through a
T L m university These include individuals who may wish

Couna Which Speclllall Inc MIe pu
to take courses on a non degree basis and to gradu
ates who wish to maintain and improve their CIS

DPM Ieu cul CM C cul skills One will have to wait and see whether ACM s

Cts aI
t

tiontocomPUterlnlonnatlon ISli icationsSYUe revised curriculum will offer the flexibility of having
CIS S 2 MicrXOCYlputer pplications inBusiness ISIO Intonnation 5ystenPro ecu

more entry level orientation or whether they will

CIS dva dOfficeS em
continue with the upper level orientations stressing

CIS Cemput c ph c 1n
the systems analyst orienta tion

Cts I 19 System DevelopneGt Project ith

Information Center Techniques

REFERENCES

I Rhodes Wayne L Jr Grappling With Winds of

Table IV points out that the ACM curriculum may Change Infosystems Vol 27 No 6 June
also be somewhat lacking in the utilization of 4th 1980 p 72

generation software packages Again because of the 2 Nunamaker J F ed Information Systems
recent use of these very productive software Curriculum Recommendations for the 80s

packages the DPMA 86 model curriculum has a Undergraduate and Graduate Programs
much greater emphasis on their inclusion While the Communications of the ACM Vol 25 No II

ACM model specifies three courses where 4th gener November 1982 pp 731 805

ation software can be readily used the DPMA 86 3 DPMA Model Curriculum for Under raduate
model curriculum has ten courses that specifically CIS Education Curriculum 86 1st ed
utilize 4th generation software from both a user and October 1985 Park Ridge IL Data

a professional information systems specialist point of Processing Management Association 56 pp
view 4 Lorents Alden C The DPMA Model Curricu

lum and AACSB Accreditation Proceedings of
BLEIV

the Fourth Annual Information S stems Educa

cou 6O I tion Conference Houston TX October 26 27

1985 pp 33 35

DP 6 C CU CM eu CUI
5 Couger J D ed Updated Information

CIS S6 1 Intra to Computer Intocmation Systems 154 Data Base Management System System Curriculum Guidelines n Computing

CI5 S MicrocompJterpplicniom in Business 1S6 Oat Commications 5ysterns Newsletter Vol XV No 8 April 1982 p l
nd wk 6 Pierson Joan K Jack Shorter Jeretta A

CIS 867 Inlamltlon Center Fctions ISIO Information 5ystems Projects Horn and G Daryl Nord Profile of Introduc
CIS 6 dvanced Office S em tory Data Base Courses Offered at AACSB

CIS Com C in In Accredited Insti tutions Proceedings of the

CIS lI 0 00 Suppo S em Fourth Annual Inforrna tion S stems EdUCttion

C15JSb 12 ortiliciatlntelllsence In DecisiJn taking Conference Houston TX October 26 27

cIs a t Dinributed Intelligena and 1985 pp 29 32
C mmunuaaonSystems

7 Souder H Ray and D R Adarns Survey
Cts S l n

r n Reveals Model Curriculum Impact in Acadelnia

CIS S m D lopm P olee Wi Data Management Vol 22 No 2 February
Informauon Center Techniques 1984 pp 40 41

CONCLUSION

The comparison of the two model curricula shows

them not to be on an equal footing because of the

recent DPMA revision Some trends in the DPMA

model seem to be appearing and these seem to

provide a robust set of program guidelines While
earlier DPMA recommendations centered on

producing graduates who were strong in entry level

position skills the latest revision offers the flexi

bility of providing graduates with the skills important
for more advanced CIS This has been a traditional

strength of the ACM model curriculum The DPMA

86 guidelines now offer concepts tools and tech

niqnes important to the sysems analyst and other

higher level CIS positions
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DPMA AND END USER EDUCATION
Donald L Dawley Department of Decision Sciences Miami University of Ohio

ABSTRACT

End user computing is important today and will become increasingly more important in future yearsBusinesses that extensively use this technology must face major decisions and problems that can adverselyimpact the information resources of the firm This paper provides a discussion of end user computing itsassociated problems and suggests that DPMA should establish guidelines for end user programs at alleducational levels A guideline is provided for the four year undergraduate program

INTRODUCTION

7 greater amounts of functional knowledge
built into languages hardware and

The major purpose of this paper is to support
softwarethe need for guidelines for end user educational

programs at all levels The paper also proposes
8 dramatic increases in software choices

an end user minor or concentration for four year
including sources integration andundergraduate programs The need for edu
specializationcational guidelines for end user programs is

supported by the pervasive business use of
9 improved communications among

end user computing and the major problems
equipment software and peopleconfronting the businesses extensively using

this teChnOlogy In last year s proceedings
These trends have positioned computer technology

Dr Doris Duncan proposed that DPMA provide a
so that it is easily within the grasp ofguideline for an MIS emphasis within the Master
businesses of all sizes and useful to pro

of Business Administration MBA program or an
fessionals in most if not all business func

indepth Master of Science MS in management
tional areas It is common knowledge that

information systems MIS 1 The term MIS is
businesses of all sizes are increasingly using

used to distinguish end user computing from the
this technology to improve their productivityexisting computer information system CIS
competitive edge and image It is difficult to

notation used for the eXisting DPMA programs
envision a data processing DP professional who

The discussion that follows supports and expands
would not readily acknowledge the growing

Dr Duncan s thesis Briefly the paper
importance of end user computing James Martin

outlines the technological trends that have made
and others have made a strong case for end user

end user computing Possible problems associated
computing professionals to become as important

with end user computing and the educational
as DP professionals by the end of this decadeprogram that are needed to Support the effective

2 The trend toward end user computing is
continued development of end user computing

expected to continue for as far as can be seen
into the future JTHE UP SIDE OF END USER COMPUTING

THE POTENTIAL DOWN SIDE OF END USER COMPUTING
The trends in computing technology that have led
to end user computing have been surprisingly The growth of end user computing by itself may
consistent over a number of years The trends

not justify the need for educational programs or
have been evolution ary and have in large part DPMA involvement However the potential
Come about as a result of business needs

adverse impact of end user computing upon theExamples include
business MIS strongly supports the need for
formal computing education and the need for

1 reduction in the cost of processing a

computer prOfessionals to be involved ingiven number of transactions
end user computing Many businesses have
already recognized the need to involve MIS with

2 increased memory capacity of internal
end user computing In many companies MIS hasand external storage
already stepped in to prOVide end user trainingtechnical support guidance and trouble3 reduction of power requirements
shooting Special organizations such as thefootprints heat generated and
information center have been established forenvironmental constraints e g
this purpose Many businesses have alsotemperature and humidity
recognized the need to hire functional managerswho have substantial computer expertise in

4 improved hardware functionality
addition to their functional specialtiesreliability and maintainability
Businesses then use these people in several
ways One they use them in their respective

5 higher level more English like
functional areas as a local source of computerlanguages for DP and end users

expertise Two they serve as facilitators or
liaison between their respective functional6 reduced technical knowledge required to
areas and DP Three they are hired to work inuse effectively a large range of
information centers set up to provide assistancehardware and software user friendly
to end users
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There are compelling reasons for businesses to 2 The CIS curricula must address the

seek computer competent professionals to role benefits and problems associated

oversee guide assist or manage end user with end user computing

computing First end user computing is

expensive and can result in the needless waste 3 Business professionals need to be

of money and valuable human resources if not competent in end user computing

managed by knowledgeable people Recent

industry wide surveys indicate that businesses 4 Businesses need a critical mass of

are spending about half as much on end user professionals within each functional

computing as they are on mainframes 3 area llho have significant computer

Second the business data base and computer skills and an understanding of how

systems are vital to a business s daily computer technology is used within

operation survival and success These vital their respective areas e g

resources therefore must be protected from spreadsheets data base management

intentional or accidental alteration or systems DBMS decision support

destruction Finally end user computing raises systems DSS and specialized software

a variety of new problems as well as recasts such as IFPS SAS and GPSS

some existing problems into a new setting A

few of these problems are listed in abbreviated 5 Business schools must provide

question form educational programs that assure that

all functional professionals are

1 What applications should be relegated computer competent with respect to the

to end users Who decides What use of computers within their major

procedures fuo enforces the policies field To achieve this level of

competence business schools need

2 Does a business try to minimize programs at the undergraduate and

duplication If so how graduate levels that require MIS

courses taught by computer

3 End user hard are software and data professionals as well as the use of

security Who controls access computers in functional courses as

back up and documentation of data appropriate

in house programs and purchased
software What about unauthorized 6 DPMA should continue to take the

files leadership role and prOVide guidelines
for the MIS courses at the

ll What standardization is necessary Who undergraduate and graduate levels

makes the decisions and what procedures
should be followed This relates to BNDUSER GENERAL PROGRAM GUIDELINES

equipment commercial software data

files record formats data element Since the end user bodies of knowledge are

definitions and end user developed business and CIS it would seem logical that the

applications testing documentation programs should fall into the domain of sohools

maintenance user interfaces and of business administration At this point it

quality should be evident that graduates from any major
business school program should be competent in

5 Who is responsible for purchasing the end user computing areas Major programs

warranties and licensing would inolude undergraduate two and four year

programs masters of business administration

6 Is it economical and feasible for firms and doctoral programs The following general
to train all of their oomputer users program guidelines would seem appropriate

end user computing skills Why not

hire needed functional professionals 1 The program should be in the business

from schools that have effective school since the relevant bodies of

end user educational programs in place knowledge are business and CIS

The foregOing questions are serious and have 2 The educational programs must be

substantial cost and operational consequences cor istent with the overall univerSity

The questions are of partioular significance and business school philosophy and

when fourth generation languages llGL are rigor

extensively used The technical dimensions of

these questions along with their potential 3 Program content should include

impact upon the business MIS the growing mainframe and microcomputer knowledge

investment in end user computing and the future and experience

prognosis should lead managers DP

professionals and educators to some very
ll Ideally the programs should be

definite conclusions designed to require significant
computer usage during every educational

1 DP management must understand end user term

computing the trends and play an

active role in facilitating and 5 Programs must have general business

managing it if the best interests of functional and end user computing

the firm are to be served credibility Therefore the program
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must be designed to provide substantial Courses can be dual listed between MIS and CIS

knowledge and skills in business

generally a selected functional major THE FOUR YEAR BACCALAUREATE PROGRAM

and in end user computing
The four year program is designed for

6 MIS program should be developed professionals in all of the business

administered and taught by highly disciplines The program is designed to

qualified CIS faculty and emphasize complement the functional curricula and also is

designed to have sufficient scheduling

A concepts that have long term flexibility so that the major and MIS minor or

functional management concentration can be completed within the

implications four year period The program courses are

B the development of useful end user time phased so that students can apply their

skills functional knowledge within the MIS courses e g

C courses current with technology DBMS systems development and 4GL This

which provide instruction on planned use of functional knowledge within the

trends MIS courses strengthens the students competence

in computing and their other courses in a number

7 NonMIS courses having computer content of ways One the students are required to

should be taught by highly qualified apply their functional knowledge in MIS

professionals who have recognized courses The result is an increased knowledge

expertise in the use of computers and understanding of both subject areas Two

within their respective functional MIS faculty can use more realistic business

areas
examples in applications and projects without

the need to take valuable classroom time to

8 Programs must assure continued currency explain the business concepts involved in the

of graduates through emphasis on examples Three non MIS faculty teaching

professionalism courses requiring computer content can spend

more time teaching the function course content

A Require knowledge of and and not the details of how to use computers and

consistent use of professional software Last this approach to end user

literature education further distinguishes the MIS program

B Require knowledge of and encourage from the more technical oriented computer

participation in professional science programs

organizations
Required Courses for the Undergraduate MIS Minor

80ME SPECIFIC PROGRAM SUGGESTIONS
1 MIS 101 Introduction to ComDuters This is

It is understood that the specific programs a four semester hour course The concepts

implemented by a school will vary based on portion of the course would be nearly

educational philosophy liberal arts vs identical to CIS 86 1 but would be oriented

profeSSional program established programs the toward end user computing 4 The emphasiS

educational term semester vs quarter their would be on topics that have user impact

market their ability to attract qualified e g to access data The course consists

faCUlty and students and how they are organized of

and operate However the programs must address A 32 hours of MIS concepts

the computing body of knowledge relevant B 32 hours of hands on experience with

technologies and developments within end user word processing DOS BASIC

computing As stated earlier specific programs programming spreadsheets and DBMS

are required for two and four year undergraduate The focus of the handson experience is

programs MBA programs and doctoral programs to develop skills in the user

for non CIS majors This paper will address microcomputers

only MIS end user educational curricula for

the four year undergraduate programs Due to 2 CIS 86 Introduction to Business

space limitations the course content suggested Aoolicabion Pro r mmini The course should

for the four year program is brief The course be takert the last half of the freshman

timing is indicated by the following notations year See the DPMA model curriculum for

course content 4

100 level courses can be taken by freshmen Prerequisite I11S 101 or equivalent

or higher level students

200 level by sophomores or higher 3 MIS 201 End User Data Base Mana ement

300 level by juniors or higher Systems The course addresses microcomputer

400 level by seniors
and mainframe DBMSs with an emphasis on the

400 500 level by seniors and MBA management implications and end user

students There would normally be capabilities No compiler code is written

extra project and research work A 32 hours of concepts of importance to

expected of MBA students end users

B 16 hours of hands on use of

All of the courses listed are assumed to be microcomputer and mainframe DBMS

three semester hours unless otherwise software such as dBASEIII RBASE 5000

indicated Adjustments would have to be made and SQL

for schools using different academic terms Prerequisite HIS 101 or equivalent
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4 MIS 01 Manaaement InCormation and Decision SUMMARY AND CONCLUSIONS
Suooort Svstems This course introduces the
student to the business inCormation systems There i s 11 ttle doubt that end user CODlputing isenvironment It addresses the nature oC the important today and will become increasinglyenvironment the structure and more important in the Coreseeable future The
characteristics of the MIS and the 1985 revised Hodel Curriculum has addressed
responsibilities oC managers and end users end user education Cram the CIS pOint of view
including pOlicy formulation DP planning and a dialogue has been started Cor an HIS
and requirements speciCication It also program at the master s level It is importantaddresses DSSs and emerging technologies that DPMA continue to stay abreast with computerthat have an impact on the business technology and provide the needed leadership in
computing environment the end user computing area EducationalA 32 hours oC concepts gUidelines are needed at all educational levels
B 16 hours of hands on DSS using IFPS and if universities are to continue to meet the

other DSS packages computing needs of businesses
Prerequisite MIS 101 or equivalent

SELECTED REFERENCES
The last two required courses must be taken in
sequence during the senior year The sequence 1 Duncan Doris G DPMA Graduate Model
requires team projects that span a Cull year Curriculum in Mana ement InCormation
The projects require that each team use a 4GL Dreliminarv reoort Proceedingssuch as Focus or Mantis to develop an of the Fourth Annual Information Systems
operational system document it and present it Education Conference Houston Texas
to top management for implementation The October 1985 pp 8 10
content oC the courses included major parts oC
CIS 86 5 Systems Development Methodologies 2 Aoolication DeveloDment Without Pro rammersCIS 86 7 Information Center Functions CIS 86 8 James Martin Prentice Hall Inc EnglewoodSystems Development Project and CIS 86 19 Cliffs N J 1982
Systems Development Project with InCormation
Center Techniques The emphasis is on 4GL 3 Beaver JenniCer E Bend or Be Broke
project management analysis and design ComDuter Decisions December 1984 ppmethodologies and on gaining proficiency with a 131 137
microcomputer and mainCrame based 4GL

4 DPMA The DPMA Model Curriculum Cor5 MIS 400 Business Svstems Analvsis Using Underaraduate CQ nutAr In nrm tinn y tAmRIJll Park Ridge IllinOis October 1985
Prerequisite MIS 101 CIS 86 3 MIS 201
and MIS 301

6 MIS 401 Business Svstems Desi n Usi 4GL
Prerequisite MIS 400

Elective Courses for the MIS Undergraduate Minor

1 CIS 86 2 Microcomouter Aoolications in
RtJ inAAR See the DPMA model curriculum Cor
content 4

2 Presentation Graohics in Business This
course is similar to CIS 86 10 but uses

CommerCial soCtware and requires no

programming

3 CIS 86 Q Advanced OCnce Svstems

4 CIS 86 11 Desi n Suooort and ExDert
Svstems

5 CIS 86 18 InCormation Resource Planni
and Man ement

6 MIS O Communications and Distributed
ystAms This course is similar to

CIS 86 15 but at a lower technical level
Greater emphasis is given to LANs including
projects that require students to determine
requirements survey available hardware and
soCtware and work with an existing LAN lab
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ETHICS EDUCATION IN INFORMATION SYSTEMS
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Legal framework
ABSTRACT

The probl m of curbing information abuse grows
tougher In the absence of legal protections

Computer based information has become a valuable Although legal protections for software and other

comntodi y Its lack of physical form and it s
forms of information not packaged in a traditional

gr wmg Importance as a valuable product invites form have begu n to surface the law always lags
misuse and abuse The legal framework for techno logy ThiS lag time IS due to the inability
a dre slng th ri hts and obligations associated of legIslatures ald courts to establish standards
Wlt informatIOn I considered The concepts of before they obtain a clear understanding of the
ethics and profeSSIOnal conduct for information technology and the Issues Involved While the
system rofessio al are introduced and profiled legal sys em I mbers throug the technologyThe et lcal gUldehnes and practices of other prob lem It del1l s pl l ectl JI1 from abuse theft
professIOns are presented for comparative monrtormg copynght VIOlatIOns and illegal entry
refere ce Specific recommendations for ethics to an expandmg information society Thus
educatIOn in the Information Systems profession protectIOn under t e law for illegal acts involving
are presented including curricula integration and cOfl puter b sed Information is either slow to

programs The impact of an ethics education is actIOn unenforceable or unavailable
tr at d The paper concludes with a summary of
eXIsting and future ethics problems and a

While thIS SituatIOn IS changing the rate is
prediction of the consequences of the continued xceedl gly slow resulting in the potential fill
lack of ethics education in the information systems ncreaslng abuse of and illegal acts involving
profession informatIOn Th is coupled with rapid changes in

the computer Industry creates a vacuum of
protection fill computer based infi rmation and

PROBLEM DESCRIPTION poses a very serious threat to continued growth in
all sectors of the Information systems industrv

Information as a commodity
Even though it is convenient to lav the blame for

ithin the past thirty years computer based the lac of It gal protections on the legalinformatIOn has developed into a useful and commul1lt It IS unjustly delivel etl Everyvaluable p odu t providing great advantage to it s technologIs t who has ever dealt with a

possessor l e It has become a commodity After represe ntatrve f the legal community can
the materials of information unstructured datal appreciate their lack of experience with
have been assembled they can be manufactured into technology If the legal community is to set
valuable information products These information standards they must be properly infilrmed about
products are then brought to market like other the problems and the impact of potential solutions
commodities However unlike other commodities in Wh will inform the legal community The next
our society information can exist without physical sectIOn explores ways in wbich other professionals
form This intrinsic characteristic makes ttempt to solve the particular problems that arise
infilrmation appear to the user as if it is a product In their fields of expertise
without an associated cost of development
manufacturing or marketing Hence society fail
to treat infilrmation commodities in the same

PROJi ESSIONAL TRAINING IN Ji THICS
fashion it treats other

commoditiesgiving rise to
the abuse of an owners rights in his or her Each professlon IS entrusted by society with an

information product area O expertise Part of this trust includes the
obhgatIOn that professionals regulate the conduct

This abuse and illegality as many abuses of f th se practicing their profession This section
commodities are illegal has taken on epidemic

Id ntlfies ways in which other professions deal
proportions In our new information society With problems that arise in their areas of
Repor ts appear with an increasing frequency of expertise
VIOlatIOns of software copyrights illegal entry into
computer systems interception of data Law
transmissions and the misuse of data stored on a

computer These problems are not confined to the The legal ommu ity faces troublesome questions in
narrow segment of our society which we call the the practice of ItS profession For example a

computer hacker but they appear to be widespread sen us questIOn of aPl ropriate conduct arises when
both within and without the information industry a clIent confides to hIS attorney that he is guilty
Each year information abuses receive greater

of the cnme for which he is charged The
visibility as ways in which information is abused attorney s es o se to his situation affects not

become more serious only the indIVIduals Involved but society in
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eneral The treatment of ethics and professional Each of these organizations has identified cannons

condllCt is a cornerstone of legal education From of ethics and professional conduct for their

the very first introductory course in law the members These codes of ethics specifically outline

student is immersed III questions of ethics anu the conditions for ethical procedures and

professional conduct As the education process professional conduct The concept of the treatment

proceeds the student of law IS presented with of information as a commodity of value is intrinsic

hroader and stronger frames of ref rence involving to the rules and principles of each of these codes

professional ethics and conduct Training in ethics In addition to general ethical considerations these

is presented in both infilrmal and fill mal formats
codes contain references to the principles of

induding a required ethics examination before professional cond uet in handl ing valuable

admission is ranted to the practice law in many information prop rty

states Education

Medicine While the inf rrnation industry has followed the

Physicians also face problems in the practice of lead of the other professions in the development of

their profession Realizing that society has codes of ethics it has failed to take the next step

entrusted medical professionals with a sacred trust Education of Its members in the content and

medical students are constantly presented with application of these codes In order to instill in

questions of ethics and professional conduct as
the information profession a frame of reference

they are taught the details of medical science As similar to other professionals specific ethics

the educational vehicle turns from formal classroom training must become a part of the general

instruction to clinical experience the visibility of curricula in Information Systems This educational

professional ethics and conduct is strengthened by focus should include traditional in class training of

both informal training as well as formal course
at least one semester hour early in a student s

work
study program The course should be required as

part of the students fundamentals training and it

Accounting
should be taught by senIor faculty members

familiar with the application of ethics within the

Both undergraduate and graduate training in information profession

accounting contains a strong component of ethics

education The practice of accountancy involves a Curricula

high degree of ethics and professional conduct in

both the procedures of accounting acceptable The curricula should be composed of modules which

methods as well as the handling of client cover the breadth of problems currently appearing

infilrmation resulting in a strict code of ethics for as well as frames of reference which can be used

accounting professionals The privacy of client to deal with problems not yet encountered The

in formation IS considered a cornerstone of content should include at least the following

accounting practice and accounting students are modules

introduced to these concepts early in their

education 1 Information as a commodity value

Management
development treatment marketability

Education III business management has always 2 Legal treatment of information

contained a strong component of training in copyrights trade secrets non

ethics In recent survevs of business school disclosure agreements patents

faculties many professors have expressed the need

fill additional training for business students III 3 Intellectual content authorship

ethics Increased emphasis is now being given to ownership em ployee employer

an integrated frame of reference for ethics agreements concept portability

training in capstone courses at both the

undergraduate and graduate level 4 Responsibility of handling information

secrecy security protection visibility
procedures

ETHICS IN INFORMATION SYSTEMS
5 Obligations responsibilities liabilities

Codes of gthics group and individual negligence

Codes of et hics fill the information industry have 6 Privacy Issues data sensiti vi ty

been generated by varIOus domestic and privileged information modification

international organizations In the United States data havens file linkage errors

several professional societies that been active in

generating codes of ethics for their members 7 Authentication issues authorship

i ncluding The Association for Computing source recognition identity of sender

Machinery The Institute of Electrical and identity of recipient

Electronic Engineers The Data Processing
Management Association The Institute for 8 Theft and electronic burglary

Certification of Computer Professionals and The software duplication illegal access to

I ndependent Computer Consultants Association
files network break in
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9 Information exchange transborder profession IS the establishment of professional
data flows exportation customs duties associations and standards of conduct for their

smuggling value added taxes members These standards of conduct are not only
important for those to whom they apply but also
to the whole of society Society is interested in

Delivery vehicles should include both formal Insunng that those exercising power as a

lectures on principles as well as group discussion professional use it without succumbing to the

of prepared case studies and reference readings temptation to abuse that power The inclusion of

It is particularly important that outside guest ethics education In Information Systems can

speakers be included as part of the instructional significantly aid the establishment and recognition
delivery in order to provide real life role models of Information Systems as a profession In our

for ethical handling of information and professional technical society
conduct

Outside Constraints

It is recommended that the general principles of

ethics the proper handling of computer based The absence of professional conduct in the
information and professional conduct be integrated handling treatment and recognition of information

into all Information Systems courses taught after as a valued commodity runs counter to well

the required ethics course The issue of ethics established principles of ownership risk reward
and professional conduct must be integrated into and fairness in our democratic society Continued

the general information systems curricula as well abuse of computer based information coupled with
as taught as a specific topic in order to generate an absence of plOfessional conduct education will

the correct attitude toward ethics by the student surely result In raising the visibility of the

problem to society who eventually pays the bill
Society at this point must of necessity assume the

CONSEQUENCES role of regulator of the information profession
which would result in the imposition of outside

Stabilization constraints and procedures upon Information

System professionals
either thlOugh litigation

The inclusion of ethics education in the study of regulation or economics or all three combined
Information Systems can have a powerful and

positive impact In the absence of a stable legal In the absence of self imposed standards for ethics
frame of reference a strong code of ethics is and professional conduct other forces uninformed
needed by all segments of the information about the technology considerations I e legal
profession Information workers are often placed economic and political will impose their standards
in a position of confusion regarding the proper of operation These constraints may involve the

proceedures for handling information Since the impostion of licensing bonding Insurance lahor

legal framework for handing information is not relations and bargaining requirements upon the

presently well defined proper procedures may inf rmation systems specialist
depend upon one s ethics rather than a set of legal
rules

SUMMARY

Presently we find the information systems
professional in the following environment rapid Attitude
change in both standards and technology little

structured to the legal framework for handling The consequences of the present trends appear
information a high value in information only too obvious Since the computer industry is
commodities and little consideration given to relatively new in our society there is a attitude
ethics or conduct In this environment the of indifference toward ethics and professional
opportunity for abuse of information is excerbated conduct among computer professionals The pace

with the end result strongly affecting the image of change In the industry coupled with the
of the industry profession and the computer based intensity of technical training required for an

information worker Ethics and ethics education individual to remain competent has created a

should be the stabilizing force in this environment myopic attitude toward other important aspects of
our profession The degree of time effort and

If the information worker is confused by the lack emphasis given to mastering the procedures of
of the frames of references for the handling of Information Systems completely overshadows any

information then the non information worker must consideration of the ethical principles involved in
be In an oblivion about the treatment of such procedures
information Providing and teaching these frames
of reference is part of the obligation placed on Training
the information profession by society

What is miSSing is a formal treatment of ethics

Professional Recognition education within the Information Systems
curricula Such training will generate frames of

Another advanatages or distrastrous consequence of reference for ethical conduct responsibility for

ethics education is the recognition by society of actions and professional treatment of inf rmation

the information industry as a profession as a commodity It is as important a component
Occupations In data processing are treated of our professional training as any technical

increasingly as separate from other occupations A concept Indeed it may yet prove to be the most

hallmark of an occupation being treated as a important component of our training one which
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13 Code of Professional Ethics AICPA
allows us to practice our profession in a continued erofes ional Standards Volume 2
environment of unrestrained challenge and American Institute of Certified Public

application Accountants New York City NY 1985

Ethics education IS conspicuously absent in 14 Code of Ethics Data Processing
Infclrmation Systems education and its absence Management Association Chicago 1986
invites control of our profession from other forces

in society We therefilre call fill a concerted 15 Principles of Medical Et hicsAmerican
emlrt by educators and information professionals Medical Association Chicago IL 1984
at all levels to install ethics and professional

COlHlud as a cornerstone of Infilrmation Systems 16 Modd Rules of Professional Conduct
education and the Infill mation Profession Amelimn Bar Association Journal Vol 9

November 198 3 p 1671 f
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a Small Graduate Business School

James B Pick

Graduate School of Management
University of California
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ABSTRACT

This paper discusses a recent revision in the information systems curriculum
in a small graduate business school not offering an MIS concentration The
school has a high proportion of micros per student The curriculum revision

being fully instituted in 1986 includes a revised core IS course an expanded
set of advanced IS courses expanded computer internships required micro labs
and optional micro training seminars The changes are based on the philos
ophy that IS curriculum and training in a smaller school should provide a basic
set of IS concepts to all students with a limited number of more advanced IS

courses available that the IS curriculum should instill hands on skills for
micros and minis that micro skills are best taught through a multi faceted

approach and that the curriculum should be carefully integrated with the

computer facility resource

1 INTRODUCTION

The Graduate School of Management GSM internships in computer related job roles
University of California Riverside UCR These offer the student academic credit
consists of 18 faculty and about 100 as well as valuable training experience
students It supports a 92 unit M B A in the real world Among firms sponsor
curriculum offering concentrations in ing computer internships have been IBM

finance marketing and general areas Anheuser Busch American Diversified
Students are required to write a thesis Services Sunkist Growers Computerland
In Fall 1987 the School will commence the Riverside Symphony Riverside County
a Ph D program in financial economics and UCR s top administration
In addition the school administers an

undergraduate business administration The school has long included computer
major to over 300 students The school tools in its curriculum but moved

plans to grow by more than 50 percent heavily towards micros starting in summer

over the next five years 1984 Prior to 1984 the school used a

Prime mini and IBM mainframe to support a

GSM does not offer an MIS concentration variety of courses emphasizing statisti
The MIS curriculum supports all students cal and business game packages In

with a required core course and summer 1984 the school received funding
optionally offers the following advanced from UCR s top administration to institute

courses MIS Modelling and Simulation numerous micros for teaching and research

Forecasting for Management and purposes Presently there are 35 micros
Accounting Systems and Control In in the school 14 for teaching 14 for
addition an undergraduate Systems faculty offices and 7 for administrative

Analysis and Design course is an eligible use All except four are members of the
one for M B A students to take IBM PC family the others are two

Currently a student with strong IS Macintoshes and two Apple lIe s The
interests can develop an informal MIS student to micro ratio of 7 1 is among
concentration by selecting the general the top 15 in the U S when compared
concentration and focusing it on MIS with results of the Frand McLean study
The general concentration is an option in of U S business schools l The micros
which a student in consultation with are not networked and eight are hard
his her advisor specially constructs disk units Concurrent with the advent
his her 2nd year courses in an agreed of micros the school also established a

upon area of interest Such a plan ComputerFacility consisting of a 2000
enables an MIS oriented student to write square foot specially designed space and
a thesis on an MIS topic Over the past a staff of a director and five student
two years there have been about 10 computer consultants
students in such informal MIS

concentrations II INFORMATION SYSTEMS CURRICULUM

Another formal curricular approach to REVISION
MIS is for students to take field

The IS curriculum was formulated in a
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series of plans from fall 1984 to fall The student is required to purchase a

1985 and is presently largely imple textbook in business IS which includes

mented the remaining pieces to be BASIC a mieromanual which includes

implemented by fall 1986 Its major material on dBASEIII locally printed
parts consist of 1 revision of the lab exercises and the GSM Computer
core IS course 2 some enhancement and Facility Users Guide Most of this

change to the advanced IS curriculum 3 material especially the latter three

expanded computer internships and 4 items can be retained for use throughout
required micro labs the student s M B A career

REVISION OF THE CORE IS COURSE ADVANCED MIS COURSES

Although GSM is not yet accredited by the Two MIS courses Data Bases for

MCSB it has prepared for accreditation Management and Accounting Systems and

by offering a II course core curriculum Control have been added and several

including an IS course Computer Systems others are being revised in order to

for Management This course prior to incorporate recent material as well as

revision emphasized the following major to create synchrony in the IS curriculum

topics introduction to MIS computer avoiding overlap of material For

functioning BASIC the SPSS X standard example the topic of functional systems
statistical package and business accounting marketing etc is being
information systems Weekly required dropped from the core IS course in order

hands on labs served to develop the to avoid overlap with the advanced course

following skills interactive use of the on Accounting Systems and Control The

Prime mini the Prime editor BASIC and overall result is an enhancement in the

SPSS X The course was well accepted by IS curriculwn laying the groundwork for

students and served effectively to a planned MIS concentration in a year or

insure a modicum of skills for non IS two

students and to serve as a springboard
into advanced IS courses for the IS EXPANDED COMPUTER INTERNSHIPS

oriented
The computer internship program will be

Under the guidance of a faculty committee expanded Internships will be more

this course has been revised as follows numerous and better planned beforehand

1 It has dropped all statistical with managers in companies governmental
content and broadened its coverage of or non profit organizations Also all

business IS The dropped statistical internships will be required to be on a

material and labs will be added to a paid basis This tends to improve a

revised core course in business student s attitude towards the internship
statistics Topics now covered are the and to raise the importance in the eyes

fo 11owing introduction functioning of of the outside sponsoring organization
computers MIS programming and languages
BASIC 3 weeks systems analysis and REQUIRED MICRO LABS

design data bases and distributed

systems office automation and tele The school wrestled with how to institute

communications the future The revised required micro training in the curriculum

course conforms essentially to MCSB For a quarter system school the core

standards as well as to the content of course would be overloaded if all micro

most textbooks for the first course in training were placed there It was also

computers for management If the topics felt that adding a separate micro course

seem too few it should be noted that to the core curriculum would burden

UCR is on the quarter system Another students too much Other business schools

change in the lecture portion is such as Harvard have implemented a 3 4

inclusion of class discussion of four week non credit short course on micros

case studies spaced at two week preceding the student s first term but

intervals September in Riverside is very smoggy
After deliberating the committee

The lab part has been revised to train decided to attach seven required micro

students in the following skills labs to a variety of non IS courses in

introduction to the GSM Computer Facil the core curriculum For instance a

ity introduction to the PC and DOS 1 1 2 hour lab on spreadsheets has been

presentation graphics BASIC IBM PC attached to the Financial Analysis core

dBASEIII interactive use of the VAX course The lab teaches the Lotus 1 2 3

mini VAX editor micro mini uploading spreadsheet emphasizing financial subject
and downloading and use of the GSM matter directly related to the course

Value mini data base The revised lab The full set of labs and associated micro

will continue under the format of software is shown below

hands on graded weekly exercises The

major changes are more emphasis on Micro Lab Software

micros data basis and micro mini 1 Introd to IBM PC DOS

interaction 2 Spreadsheet Lotus 1 2 3
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3 Data Base dBase III Decision Support Systems and MIS
4 Word Proc I WordS tar Industry Seminar Thus the present

2000 curriculum both builds on the past and
5 Word Proc II WordS tar is keyed to the school s future

2000
6 Simulation IIE IMSL The following conclusions may be made
7 Organiz Tools Mgt Edge drawn from GSM s experiences with

designing and implementing an IS
These labs are associated with the curriculum in a small business school
following core courses 1 Workshops in First requiring student knowledge of
Administration 2 and 3 Financial both micros and minis maximizes use of
Analysis 4 and 5 Marketing 6 computers in a 2 year M B A programManagement Science and 7 Organiza and supports broad computer skills
tional Tools preparation for today s business world

Second micro skills are taught most
The Management Edge package is an expert effectively using a multifaceted
systems package which asks students approach through formal requiredextensive questions about their manager courses informal seminars and consultingial style and experience and then contacts For such skills some learning
produces a written report criticizing repetition greatly improves overall
the student as a manager Although not results Third there is great advantageideal for computer training this lab in requiring a standardized set of
has served as a spur for spirited class computer skills Each GSM student is
discussions and reports and instructors required to have working knowledge for
consider the lab pedagogically sound minis of VAX VMS VAX EDT editor BASIC
Starting in Fall 1986 this lab will be and SPSSX and for micros of DOS
based instead on Harvard Business WordStar 2000 Lotus 1 2 3 dBASEIII
School case study software IIE IMSL Management Edge Keychart and

Persoft TE 125 for terminal emulation
In sUlIllllary the IS curriculum revision and downloading uploading Since thishas been extensive and required the set of skills is understood as a school
cooperation of nearly the entire GSM requirement by students and facultyfaculty as well as student body and alike misunderstandings about skills are

computer facility staff which supervises avoided and faculty can plan course
the micro lab sessions content and lab assignments accordingly

Fourth moderate knowledge of a proIII MICRO TRAINING SEMINARS gramming language BASIC is required
Fifth computer aspects of the curriculum

Another avenue for a business school to both IS and non IS are carefully inte
institute computer skills training is grated with the operation of the school s

through informal seminars In GSM computer facility For example student
extensive informal seminars have been computer consultants working in the
instituted by the GSM Computer Facility facility supervise the required micro
Each seminar is 1 1 2 hours in length labs the facility director teaches theand taught by the facility staff In core IS course Finally the emergingthe 1985 86 academic year seminars were IS curriculum is based on a hands on

taught on IBM PC DOS WordS tar 2000 approach Although limited in scope it
Lotus 1 2 3 dBASE III VAX SAS CRSP is keyed to the present demands and
data base ValueLine data base Advanced resources of a small business school
WordStar 2000 Advanced Lotus 1 2 3
Keychart presentation graphics Upload REFERENCE
ing Downloading File Transfer Advanced
Primos and Word Processing for Faculty 1 Frand Jason and Ephraim McLeanAll seminars except the latter were 1985 Second Annual UCLA Survey of
open to GSM students faculty and Business School Computer Usage Los
staff as well as to persons invited Angeles UCLA Graduate School of
from other departments The last lab Management
was restricted to and tailored to GSM

faculty to encourage greater faculty
use of micros

IV FUTURE PLANS AND CONCLUSION

In the future GSM s strategic plan calls
for instituting a MIS concentration
Starting from the base of the present
curriculum outlined in Section II the
planned concentration will require the
introduction of only three new required
courses File Processing with COBOL
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The Use ofExternally Directed Projects in Software
Engineering Courses

Scott N Woodfield
Douglas M Campbell

Brigham Young University
Provo Utah 84602

ABSTRACT

The number of software engineering classes has greatly increased over the
last five years Experience gained from teaching these classes supports the use of
some type of group project Two general types of projects which have been
incorporated are internally and externally directed projects Three software
engineering courses at BYU recently switched from internally directed projects
to externally directed projects This paper describes why externally directed pro
jects have provided a much better experience for our students than internallydirected projects

INTRODUCTION place Our graduate software engineering research
The number of software engineering classes has courses do notemploy projects

significantly increased during the last five years Such The structure of the classes and the topics taught stress
classes can be one semester undergraduate type intro principles rather than mere techniques and memoriza
ductions Kant81 Carv841 multi semester in depth tion of methods A student can t properly use a tech
graduate instruction Co 1821 or fully developed nique until he or she understands the underlying prin
master s degrees IEEE80 StuC78 A survey conducted ciples We find that by incorporating a project in the
by Petricig and Freeman Petr84 confirms that many class as opposed to creating a projects class or a

institutions use a software development project to rein separate lab students more consistently apply software
force software engineering principles At some schools engineering principles and techniques Students doing
the project is part of the software engineering class projects as part of an independent lab too often revert
while at others the project is administered as a to ad hoc development techniques used before entering
separate three credit lab the software engineering classes

We have taught software engineering classes at In the past we created the student project teams
Arizona State University and Brigham Young Univer currently we allow students to form their own teams

sity for the last five years using both externally and and to choose their own leaders Student created
internally directed projects In an internally directed teams have performed no better or worse than teams

project the instructor acts as the customer Sath84 formed by us

Henr83 In an externally directed project the customer Sixty percent of a person s grade is based upon the
is someone outside the classroom Carv85 Perk80 team project this does not mean that all team
While the internally directed project helps teach basic members receive the same grade We require all team
software engineering concepts we have found the members to fill out a confidential evaluation of their
externally directed project superior in several aspects teammates which we use to adjust individual team
This paper explains why member s grades
The remaining sections of this paper present evidence The externally directed projects are large and complex
to support our claims In section 2 we describe the consequently most students are unable to experiencesoftware engineering instructional environment at

every aspect of software development on the team proBYU In section 3 we present the advantages of an ject Unfortunately this allows some students to focus
externally directed project In section 4 we describe

on only one aspect of software development and ignore
some problems and solutions associated with externally other aspects contrary to our desire to encourage gen
directed projects In section 5 we summarize experi eralists rather than specialists
ences gained while using externally directed projects To make sure students experience the application of all

SOFTWARE ENGINEERING AT BYU principles and techniques taught in a software
engineering class we assign each student the same

Three software engineering classes at BYU use team internally directed individual project The internally
projects a standard system analysis course a general directed project is much smaller than the externally
software engineering course emphasizing software directed team project The student must apply all the
design coding and testing and a software testing principles and techniques on the individual project
course Each class provides graduating students with that the different team members performed on the
experiences to make them competitive in the market team project
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FIVE ADVANTAGES OF EXTERNALLY customer s satisfaction Recruiters are impressed by a

DIRECTED PROJECTS student s involvement in an externally directed project

Both internally and externally directed projects force
We have had students offered a job on the spot after

the student to deal with such unfamiliar problems as
presenting and explaining the documents that their

requirements specification and quality assurance project produced Students from externally directed

Nevertheless there are five specific advantages of projects are more experienced in communicating with

externally directed projects over internally directed people and managing aproject a decided advantage in

projects
the business world

Realistic Customers SIX PROBLEMS AND SOLUTIONS

First an externally directed project offers a degree of In this section we discuss solutions to six problems

realism surpassing an internally controlled project associated with externally directed projects We do not

Indeed an internally directed project is not as faithful claim the list is definitive noroursolutions unique

to reality as a teacher might believe In a real world

situation the customer often does not know what the Instructor s Feeling A Loss of Control

problem really is let alone know how to solve it In an It is certainly true that internally directed projects give

internally directed project the instructor as customer the instructor more direct control than externally

has a fairly clear idea as to what the problem is and directed projects In the internally directed project the

what should be done to solve it Consequently a stu teacher as customer is directly involved in the actions

dent interacting with the teacher doesn t learn how to of the various team members He knows which teams

develop requirements and specifications from an unk are interacting which are asking the right questions

nowledgeable and confused customer and which are making progress This interaction

No Premeditated Solution
makes it easier to know when to teach and demon

Second not only does the teacher as customer have a
strate various software engineering concepts in class

fairly clear idea of the problem but the teacher has When the instructor is not the customer there is often

probably already designed a partial solution When a feeling of loss of control One way to regain control is

interacting with the student the instructor will uncons to become the quality assurance manager Wearing the

ciously give hints and guidelines A student soon learns quality assurance hat allows the teacher to insure that

that it is easier to interact with the teacher and deter things are done correctly require the correct type of

mine what he or she is thinking than develop an documents and establish proper standards and quality

independent design
assurance methods A teacher can require a weekly

activity chart which shows who is responsible for what

Realistic Testing Environment activity when the activity is to be finished and the

Third internally directed projects may not teach test activity s current status This allows the instructor to

ing well In an internally directed project time and
retain control while teaching the student to be respon

grading constraints lead a student to believe that test
sible for the quality of their own work The teacher

ing consists of surviving a few test cases provided by
can devote class time to teaching concepts and princi

the instructor to see if the software runs The student pies which can be used on any project rather than talk

knows the software will probably not be used after the ing abou1 the details of a specific project

semester is over On the other hand students on exter
Variant Job Sizes

nally directed projects know that a real customer will

use their project after the semester is over the student With internally directed projects the instructor can

therefore tests more extensively If the student plans to give the same size problem to all teams But externally

use their customer as a job reference then the testing directed projects usually are not the same size

is even more thorough
different teams therefore do different amounts of work

Non Academic Problems
Our solution has been to put the responsibility of siz

ing the project upon the shoulders of the students At

Fourth externally directed projects are real they the beginning of the semester we tell all students that

represent a wide variety of business and application they are responsible for finishing their team s project

type problems similar to those encountered after gra The first week we offer the names of several external

duation No matter what an instructor tries to do customers from which students may choose more often

internally directed projects are not real reliance on than not they find their own customer and choose their

computer systems programming software engineering own project If they choose a project which is too

problems and games fail to provide a student with the small then we reject it the first week of class If the

software development experience he or she hopes to be project is too large then we let them suffer the conse

involved with after graduation quences Putting the responsibility for project size on

the students reduces variation in project size

Development of Communication Skills Growth of Pr oject Size

Fifth the communication and management skills hen an internally directed project gets too large the

developed by externally directed projects are superior
to those developed by internally directed projects

mstructor can reduce the scope of the project Custo

mers of externally directed projects tend to want more

Although it is true that both types of projects require a than can be accomplished in a semester Once an

student to interact with the customer several times a agreement has been reached between the customer and

week the environment of the externally directed pro the team the customer may be unwilling to reduce the

ject is quite different from the class room Students scope of the project even if it puts undue pressure on a

realize they must be well prepared well groomed and team

able to communicate well In an externally directed
We have minimized this problem by interviewing

project students learn to start a project without a

teacher s prodding and learn to define a problem which potential customers We explain that if their problem

mllsl be solved by lhe end of lhe semester lo a real grows too big to be solved in a semester then we
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expect them to reduce the size of the project We moni the customers request another group of students to
tor the team s progress and encourage teams to tell us work for them Repeat customers appreciate the highwhen they feel a project has become too big If we quality professional work that our students have done
agree that the project is too big then we negotiate for them especially since the service is free Once the
with the customer To date customers have been credibility of the students work has been established it
cooperative In most cases the unfinished part of the is easier to recruit new customers We give a hesitant
project becomes a candidate project for the next prospective customer a list of previous customers After
semester contacting these references the prospective customer

Customer Will Not Perform
quickly calls us The instructor need not do most of the
recruitment Our students know that the class requires

Occasionally an external customer may decide that an externally directed project many have already
interacting with a bunch of college kids is just not formed teams and selected a customer before enrolling
worth the trouble and withdraw participation leaving About 80 of the teams find their own project
the students without a project Our solution depends

EXPERIENCESon when the disaster occurs If it is early in the semes

ter then we split up the team and assign its members Externally directed projects produce insights into
to other teams If it is late in the semester then the software engineering education and real world software
team is asked to continue as if the customer were still development When compared to custom software pro
interacting If it is in the middle of the semester then duced by their employees or by consultant groups
we find little difficulty in acting as an unknowledgeable many customers felt that studentsoftware is completedand confused customer faster and is of higher quality A properly educated

Evaluation and Feedback
and guided software engineer can produce software of

higher quality than the average developer without
Fair and accurate evaluation of student performance significantly increasing the cost
makes better software engineers Since an instructor is Methods used for teaching software engineering stu
not directly involved with externally directed projects dents vary from teacher to teacher and institution to
it is easy to be ignorant of a team s progress and qual institution Some teaching techniques seem superior toity of work Unless an instructor provides feedback other techniques we have used At one time we concenstudents quickly regress to producing software by ad trated on teaching a set of tools which could be usedhoc software development techniques instead of going for various aspects of software creation While intellithrough the effort of doing it correctly This is espe gent students used the tools well far too many stucially true near the end of the semester dents were confused and perplexed We have switchedThe instructor must monitor evaluate and provide our emphasis from tools to principles of good softwarefeedback for externally directed projects since the real engineering Tool use is now taught in the context of
customer lacks proper training for these functions The sound principles In some instances we have taughtinstructor s feedback reinforces the student s proper principles in class and required the students to learnsoftware development methods To provide feedback about the tools outside of class When we deemphasizewe require teams to produce documents associated with tools students seem more confidant about what theymilestones These documents must meet stated quality are doing and why They are better able to handlestandards and must use appropriate quality assurance unusual situations In the past when a team encoun
methodologies CoIl85 Requiring milestone documents tered a situation which was different from a scenario
significantly increases the quality and the number of presented in class they would descend upon the
completed projects The review of these documents instructor to find out how to solve the problem their
allows us to easily evaluate each teams progress The fears prevented them from creating solutions that went
entire team grade is determined by the quality of the beyond their tools and techniques Because our current
documents and whether or not they were completed on students are taught to understand why they are pertime Documents are evaluated twice If the team does forming various tasks we give them much more free
not like the grade they receive the first time then they dom If they believe that a certain design technique or

are given a chance to revise the document and resub quality assurance document is not suitable for their
mit it for evaluation at the end of the semester application they are allowed to make the necessary
At one time believing that teams would learn more by modifications as long as they can justify the changes
resubmitting documentation until they got it right The increased student responsibility and authority has
we allowed students to resubmit a document as often increased the project s quality
as the team desired Unfortunately this policy pro Two support mechanisms are critical for a class which
moted the badgering of teaching assistants with con uses externally directed projects a qualified teaching
stant resubmissions essentially forcing the teaching assistant and a set of well defined and easy to under
assistants to write the document Teams that seriously stand documents
try need only one resubmission A teaching assistant allows an instructor to fulfill his

Getting Customers
other responsibilities while handling thirty to sixty stu
dents The teaching assistant has usually finished the

Gathering external projects is difficult and time con class the previous year and understands the problems
suming The instructor must invest time each semester facing the students Our teaching assistant monitors
to find organizations which require software engineer the progress of the teams evaluates the quality of the
ing services Managers must be convinced that even documents and answers technical questions The
though students may not finish a project the results instructor handles students appealing the decision of
are worth the effort and risk Switching to an exter the assistant and questions concerning principles or

nally directed project system requires an initial invest method An assistant is necessary if the class is to be
ment The teacher must contact enough customers to monitored properly
provide sufficient projects for the students After the The set of necessary documents is class dependent Infirst semester of externally directed projects many of our systems analysis class we require a request for pro
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posal a proposal a description of the current system a REFERENCES

constraints document a description of the proposed
system and a feasibility study An individual project
requires additional documents It is not the specific set Carv84 Dons L Carver Software Engmee mg for

of documents which is important it is giving the stu
Undergraduates SIGCSE BuIIet1O vol

dents something to organize their actions and provide
16 ro 3 pp 23 25 SIGCSE New York

suggested milestones It helps them feel as if they are
New York September 1984

in control
Carv85 Doris L Carver Comparison of Tech

A t t f d I t d t
niques in Project Based Courses

res ruc urmg 0 our ra 109 po ICY was s u en 101 SIGCSE B II t I 17 1 9 12

hated In the past project documents were graded at
U e 10 vo no pp

the end of the semester Upon receiving their grades
SIGCSE New York New York February

some would exclaim that if they had only known how
IlB5

poorly they had been doing they would have been able Co1l82 James S Collofello and Scott N Woodfield

to do better They felt our oneshot grading system
A Project Unified Software Engineering

degenerated to grading the papers without communi Course Sequence SIGCSE Bulletin

cating what was wrong Although they realized that vol 14 no 1 pp 13 19 SIGCSE New

real life software projects only get one chance they felt York New York February 1982

that the goa 1 of software eduction would be better Co1l85 James S Collofello Monitoring and

served by bemg able to resubmit documents for grad Evaluating Individual Team Members in

in We therefore allow a team to submi t a document a Software Engineering Course SIGCSE

tWice hls has r duced student complamts and pro Bulletin vol 17 no 1 pp 6 8 SIGCSE

dyced higher quality d cuments Ve feel tha the next New York New York March 1985

time the students are given a project they Will be able

to produce high quality documents the first time The
Henr83 Salll Henry A roj ct nented Course

lower quality documents were not produced because
on Software Engmeenng SIGCSE BuI

the teams were incapable they were produced because
letll1l vol 15 no 1 pp 57 61 SIGCSE

the team lacked the experience of knowing what was
New York New York February 1983

wanted why it was wanted and how to produce it IEEE80 IEEE Computer Society Education Com

mittee Draft Report on MSE 80 A

CONCLUSION Graduate Program in Software

Software engineering teachers face the question of Engineering IEEE Computer Society

whether a software development project should be 1980

associated with a software engineering class and if so Kant81 Elaine Kant A Semester Course in

what type of project It is always difficult for a new dis Software Engineering Software

cipline to judge which teaching approach will provide Engineering Notes vol 6 no 4 pp 52

the best education As we have struggled with these 76 ACM SIGSOFT New York New York

questions we have constantly modified our classes We August 1981

have b en most slccessful
when we have used exter Perk80 Thomas E Perkins and Leland L Beck A

nally directed projects T e problem which ust be Project Oriented Undergraduate Course

ddressed for externally directed projects can m most Sequence in Software Engineering
mstan es be overcome the benefits certainly seem to SIGCSE Bulletin vol 12 no 1 pp 32

outweigh the problems l9 SIGCSE New York New York Febru

ary 1980

Petr84 Michael Petricig and Peter Freeman

Software Engineering Education A Sur

vey SIGCSE Bulletin vol 16 no 4

pp 18 22 SIGCSE New York New York

December 1984

Sath84 Harbans L Sathi ProjectOriented
Course For Software Systems Develop
ment SIGCSE Bulletin vol 16 no 3

pp 2 4 SIGCSE New York New York

September 1984

Stuc78 L G Stucki and L J Peters Software

Engineering Graduate Curriculum

Proceedings of the 1978 ACM

National Conference pp 63 67 ACM

1978
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DeI8rbnent of Canputer Science

BrighCIII Young University
Provo t1l 84602

ract

In October of 1985 the Data Processing Management Association DPMAJ Education
Foundation publifhed the 1IIOdel curriculum for undergraduate canputer InfoDDation
Systems CurricullJlI 86 CurricullJlI 86 recanmends a course entitled Data

Files and Databases CISl866 as an undergraduate core requiraoent Findings mow
that with the adveI1 of Curricul lJlI 86 more than 80 rcent of lI1iversities

offering undergraduate degrees in canputer InfoDDation Systans d not require a

course like CIS 86 6 he controversial role of CIS 866 Data Files and
Iatabases in the undergraduate Canputer Information Systems curriculum is
diSQlssed

I aOIS Am ISSOBS 1 A tedmical as well as a wsiness base is

important for graduates
To understand CISl866 and its role as p3rt of
the undergradJate mrricullJlI the authors have 2 Basic database conceJts are essential to

sought anfwers to three questions CIS graduates joining the work force

1 What factors influenced the DPMA Education 3 Indicators show that data files and
Foundation to include Data Files and databases will be used extensively in the
Databases as a core course requirement in future particularly in microcomputer
Curriculum 86 office implaoentations 2 3

2 With the IXJblication of Curricul lJlI 86 IV CISl866 IR mE DMRJIER
what is the current incorporation of llDUUIrlICJII DRRICDLllM
CIS 86 6 and its concepts For what
realnlS d universities include or exclude OJrrent InoDqxration of CISl866
CIS 866 and its conceJts

To determine the extent of CIS 86 6 s

3 What is the future of CIS 86 6 as an incorporation in undergraduate mrricula 108

undergraduate course Will Iata Files and 27 out of 391 fouryear institutions were
Databases lose its relEl7ance to the CIS selected ranimly fran the Directory of DPMA
curriculLlll or will an understanding of Undergraduate Curriculum for canputer InfoDDation
these conceJts be necessary stems Adlp ing Colleges and Universities The

Directory indicates the extent to which the IIIOdel

Ihese questions are discussed in sections III rJ curricul lJlI has been implemented 65 rcent 70
and V respctively of the sanpling carry a Level 2 rating the

highest lEl7el of implementation 4 S cific
II CISl866 C snv AmuwJDI1 dep3rtlnent titles vary fran Business Canputer

Systems to Information Systems and Quantitative
he objectives and content of CIS 86 6 are Analysis Each university s program as

extensive The appendix provides a complete presented in its general catalog has been

description examined to deteDlline if the university offers or

requires a oourse similar in oontent to CIS 866

III ncna IM mE JIIMEIIJMICJII 5
lQJIImlBJ DtcrDR CISl866 AS M

DRB RIQDEIAd Of the 108 schools only 16 rcent 17 of the
selected schools require a oourse similar to

The DPMA Education Foundation Curriculum CIS 86 6 25 rcent 27 Qfill a oourse

canmittee included Data Files and Databases as resembling the DPMA s Data Files and Databases

a core requiraoent in Curriculum 86 in p3rt These oourse titles range fran Canputer File
for the follcwing reasons Structures to Introwction to Databases In
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most instances these oourses aPfear to ignore or 2 Business faculty are not interested in

treat lightly most CIS 86 6 concepts while teaching an applications programming

placing oonsiderable foals on either data files oourse

or database ooncepts 36 fercent 39 implanent
the auivalent of CIS 866 as a multiple semester 3 Faculty are oot sufficiently faniliar with

oourse saUmce lhe first semester usually oourse material

em asizes file structures subsequent semesters

target database ooncepts l11e remaining 23 4 Technical areas of CIS 86 6 are not

fercent 25 offer only F6rt or rone of cIS 866 considered necessary for tusiness oriented

Jypically data file ooncepts are qyplssed see curricu a

Figne 1
5 CIS BtHi contains too much material to be

CO7ered adequately in a single sanester A

OR two ox three semester sequence is more

co appro pria te but increases credi thouI

rEquirements 2 7 8 9

75 Business IOOWledge VB redmical BnDIfledge

Number Attitudes t ard ta Files and tabases vary
of 50

Schools widely CIS ffi oovering the fomdations of

databalE oonapts is thought most business

25
facul ty to be extraneous to a model Canputer
Information Sy stems curriculum Business

concepts and computer litera are oonsidered

paranount tedmical databa se ooncepts can be

Tot l Schools Schools Schools ScMoo 15 relegated to computer sci ence and computer
Schools Rt Qulrinq Offering QfferinQ Oftennq Only engineering be debate continues as CIS

S Jrvl ljEd CIS 86 6 CIS 86 6 C S 86 Pad orNOM
techni cal facul ty maintain that data files and

E Jlval1t as ofC15 86 6

1 lltlple Course databases are Jentral to Canputer Information
S qlJfnCf Systan 6

figure 1 Incorporation of CI5 86 6 The authors apeI File Processing and the

Undergraduate Canputer Science Curriculum

discusses a similar atti tude among computer

General Findings science and canputer engineering faculty 10

These faculty see the Association for Canputing

Computer Information Systems curricula in Mlchinery s recamended Introduction to File

applications or technically oriented colleges Processing primarily as a CXIIlputer information

typically offer courses closely related to systems data processing course and rot as an

CIS 866 File structures databalE oonceps and appropriate course in a computer science or

progranming methods are stressed heavily canputer engineering curriculum Ironically
each discipl ine views data files and file

By contrast Canputer Inf orma tion Systems processing as subjects to re taught the other

curricula in management or business oolleges

typically dJ not oontain a course similar to v JBE POIDllBOF CISl866 AS

CIS 86 6 Stressing business aSfects sud Ml am

colleges teach database concepts without

reference to the internal structure of data or lhe future of CIS 866 is clouded Faculty that

progrCllllling methods used to implement databases view interreJ structures and technical areas of

CIS 866 as superfloous to the CIS curricullJO do

Perceptions of CIS 866 as an Undergraduate not seem likely to abandon their business

RleqUirs oriented stance On the other hand facul ty who

oonsider all conoeps of CIS 866 to be necessary

Universities offer a data files and database in the CIS curricullJIl maintain that data files

course in part for the following rearons and databa se co neepts cannot be taught
satisfactorily in a single sanester Considering

l A xurse oovering data files and databases these strongly held owosing views further

adds credi bil i ty to a university s CIS implanentation of CIS 866 in its present form

curricullJIl OOes not a a likely

2 Industry is moving toward very large
database systems lherefore theoretical VI cxRLtJS1IIIlB

and practical knowledge of database

oonceps is eSlEntial to the CIS stuoont With the advent of CUrriculum 86 only 25

2 3 6 7 fercent of the nation s universities and colleges
a course similar to the recanmen3ed CIs 86

Universities exclude CIS 866 in F6rt for the 6 only 17 pe ant rEQuire such a oourse It is

foll ing reasons
ooubtflil that all CIS 86 6 concepts can be

covered aooquately in a single semester Val id

l CIS 86 6 is difficul t and expensive to reasons for inclusion and exclusion are noted in

implanent because it is very depmdent on section N of this F6fer l11e authors proplE

existing facilities two alternatives to accamnodate the relevant
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oonoepts fran CIS 866 as described in the DPM a Blocking
model curricullJll b SFamed records

c Variable length records
A If studies show that a nontechnical B Rambo acress files and media

faniliarity of data files and databases is a Sectors tracks and cylinders
sufficient for the CIS student the oourse b VollJlles
oontent of CISl86 6 ought to be modified c Blocking

accordin9ly Technical concepts fran d SFamed records
CISl866 mlcj1t be offered in an elective e SFamed files

oourse f Variable length records
3 Modeling the Ibmain of Infonnation

B If studies shai that a technical knwledge A rata elanent analysis
of data files and databases is ressary B User views
for the CIS student the feasibility of C Policy

CISl866 as an individual oourse needs to D storage and access design
be questioned A mul tiple semester 4 IndeEd Files

88uenre COITering the oonrepts of CISl866 A Index lEl els
may be warranted a F1l1

b Block
Until such an action is taken CIS 866 will c Hierarchical
ranain a stepchild in the DPMA model curriculum d Multiple or alternate keys

B llcress typs
APJiIIlIIIDIX a SEquntial

b RanOOrn
ClS 8fifi Data Files and DIIt ho a c Iinamic
Durse oqjectives C OVerflew handling

tJIxn cnnpletion of the prescribed work for 5 Direct File Organization
this oourse the student should be able to A Bucketing

Def ine the oornpl nts and terms used in B Ielative addressing
database managanent stens BIt C Hash addressing
Describe the main features of the s of D Packing density
data models used in building databases E OVerflew handling
Compare and contrast the advantages and 6 1Ipplied rata Structures

disadvantages of linkedlist hierarchical A Linked structures

btork inverted and relational IOOdels a Linked lists
Evaluate laclwp and recovery techniques b Pointer chains
Discuss the imlXrtanre and reSlXnsibilities c Rings
of the database adninistrator d Unidirectional linking
Discuss the relEl ance of data dictionary strategies
Given a sample application and data e Bidirectional linking
noonalize the data create a logical model strategies
and draft awropriate schena and subschana f Mtiple linking strategies
Discuss the cr iti cal elements for B Chain processing
implanenting and maintaining a IEMS a Insertion
Evaluate the implications for integrity and b Deletion

redundancy of content of distributed c Traversal
tabases and databases implemented on C Trees

mlcrocanputers a Balanred
Cburse Cbntent b Unbalanoed
1 Overview c Binary traversal

A rata and reality d Preorder traversal
B Dnrept of an information structure D Nebtorks

a Fntities E rata structure diagrans
b Attributes a 1 1 relationshi
c Values b l N relationshi

C Views of data c M N relationshi
a Fnduser I s view d Cycles
b Application ogranmer s view e Loo

c ratabase technician s view 7 nata OVerv iew
d ratabase adninistrator s view A Lef ini ti on of data model

D Database developnent and the stan B rata definition langIages DOL

life cycle C rata maniIclation langIages DML

E ratalase issues D Representation of entities attributes
a Security and relationships
b Integrity E Praninent data models
c Privacy a Hierarchies
d rata depndenoe b Nebtorks

F Files vs databases advantages and c Relationshi

disadvantages F Physical VB logical datalase records
2 Direct Access Storage Device G Evaluation franework for data models

d1aracteristics 8 Hierarchical rata ftldel

A Saiuential files and media A DIL Tennioology and oonrepts
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a Field and approIXiateress of IBMand data
b Segnent model to support planned work
c Iatatese recor d E Readiress of the organization to adt
d latalsse fourth or fifthgeneration techniques

B IM Tenninology and cxmcepts for building aRiLications and handling
a Get UniqlE data reoources

b Get Next

c Get Next with same Parent M7IJlS JlIID KI5lI5lGlII1i
d Get Hold

C latatase processing activities 1 lbe DPMA Mdel Curriwlllll for UndergradJate
a Replace record Canputer Infonnation stEDS CUrri culUIIl

b Delete record 86n Data Processing Management
c Insert record Association First Edition October 1985

D Descrition of an actual hierarchical p 2D23
IEMl

E Advantages and disadvantages of the 2 Telephone interview of Robert M Batb
hierarchical model DPMVEF Cur riculUIIl COII1lIittee Chai nnan

9 Network Data foDdel Computer Information Systems De rtment

A DIL teIlllirology and oonceIts Marshall University WV by Kirk L

a lata itsn Milmrose March 10 1986
b Vector
c Repeating group 3 Telephone interview of Dav id R 1dams

d Reoord DPMVEF Thdmical Advisor for OlrriculUlll
e Set Member and Mner 186 Department of Information Systans
f lealm and area Northern Kentucky University KY Kirk

10 Dathase Adninistration OV L MI1mrose March 10 1986
A Roles

a latalsse adninistrator 4 1985 Oi rectory OPMA Undergraduate
b Iatatese technici an CUrriCulUlll for Canputer Infonnation stans

c Application IXogranmer Adting Colleges and Universities lata

d Systems analyst designer Processing Mlnaganent Asoociation Ed1cation

B 1dninistrative ooncerns Foundation p 1 38

a Security
b priva 5 Each of the 108 universities general
c Integrity catalogs of courses and curriculum

d Backup and recovery specifications has been oonsidered in
e Concurren oontrol gathering data for the report this
f Auditability research has provided information to

g Distributed processing detennine if a oourse in data files and
11 netAnalysis Dsign and Implanentation databases is available or r81ui red in a

Lifeycl e university s Canputer Infonnation stsns

A Requirenents analysis reTiewed progrCIIl

B Icgical obj ect analy si s

C Relational analysis 6 Telephore interview of tonald D dlet
D Aggregate design DPMVEF Iechnical Advisor for CUrriculUIIl

E storage and access design 186 Computer Information Systems
F External schena Deparbnent California State Polytechnic
G Schena Universi ty 0 Kirk L MI1mrose March

a ConceIt ual 12 1986
b 1091cal
c Physical 7 Tel eplOne interview of Karen Gardner
d External DPMlVEF Content Contributor for OlrriculUlll

12 netMse TechnolOSl 86 Information Systems Golden Gate

A Harcware University CAr Kirk 1 Malmrose Mlrch

a Storage devices 10 1986
b Back end machires
c latamse machines 8 Telephone interview of Gary Hansen

B Software Department of Information Management
a Oi2rating systan interface Brighan Young University t1l Kirk L

b Physical VB logical I O MalmroBMrrch 10 1986
c Online stan interface
d IEMulilities 9 TeleJhore interview of Helen Wolfe lPMlVEF

C Performance monitoring Content Contributor for OlrriculUlll 86
13 Selection and Acquisition Criteria for IEM Business Post College er Kirk L

A Correspmdenoe between IBMIOOdel and MalmroBMrrch 10 1986
data model of organization

B Matching a IEJoS to the awlication mix 10 File Processing and the Undergraduate
that will access data Canputer Science CurriculUlll Kirk L

C Cbmpatibil ity of IBJoS qlEty laIlJage MI1mrose and Robert P Burton Deplrtment
and structures with programs and of Computer Science Brigham Young
existing data files Universi ty t1l In prepuation

D Future application developnent plans
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TEACHING THE BAlANCE LINE ALGORITIfo1 MfTtDD
FOR SEQUENTIAl FILE UPDATE USING A MOOEl

RON TEEMlEY

DeVRY INSTITUTE Of TECHNOlOGY
4250 North Re1t1ine Road

Irving Texas 7503P
214 258 fi767

Abstract This paper presents a method of teaching the Ra1ance Line Algorithm
deslgn for sequential update of a master file with one or more transaction files
The Balance Line is one of the truly beautiful pieces of design work in structured
prograrmling The complexity of this design makes it very hard for students to

grasp at their first exposure Here the Ba1ancp Line is broken into easy to 1farn

pieces and the teacher reconstructs the design piece hy piece with the students

working from a MODEL program design

INTROOUCTION 2 Each module chart is a detai led module
chart each module performs only one task

This paper describes a method of teachina the and each contains only a few lines of code

very elegant and powerful Ra1ance Line Hence the logic inside each module is

Algorithm hereafter referred to as the Balance trivial Stated another way all the

Line design used for sequential file update interesting 10aic of the proaram is aiven
The teaching method is based on the structured on the module chart
programmin9 model hereafter called the MODFL

introducecl in 5J This material is presented For more information on teachino roBOL from

to sophomore students in their second course in this MODEL sep iJ
COBOL programmino at DeVRY Institute of

Technology Irving Dallas Texas
THE BAlANCE lINE DESIGN

THE MODEl DESIGN
The Balance Line lesion is one of the trll1y

The idea of the structured programming MODEL beautiful pieces of work in structured pronram

shown in Figure 1 is to provide a framework for desiqn Its purpose is to seauenti ally upclate
begi nni na programmi ng students to use in a master fil e from one or more fil es of add

designing their programs A vast number of chanoe and delete trilnsactions viil a

programs can be designed simply by adding methodolooy that lays bare the looical ideas

modules to or deleting modules from the MODEl of such a matchina process The Ra1ance Line

Then as students gain a little experience and Design is the work of Cooper Cowan Dirksen

confidence they begin to work with more andGrahamofWaterloo Ontario l This book

sophisticated designs that also reauire is unfortunately no 10nger in print but you

manipulation of portions of the MODEL This may read about the method in J and 4J
method of des i gni ng structured programs was

developed as an easy to use enjoyable The interesting thing in the logic of a

alternative for students to use in place of sequential file update is matchin tbp key

pseudocode and flowcharts and it really works fields on the old master and transaction

records as you are readina from these two or

There are two features of the MODFL that T make more files and thfn procfssinq thp rpcord or

hf avy use of in this paper rpcords containinn the key that cornfS first in

sequential order while deferring the

1 The MODEL and all desicJOs derived from the processing of records that have hefn read but

MODEL can and should be used to follow come later in the sequential orderinq
the 109ica1 flow of the program reading the
chart row by row 1eft to right top to Cooper Cowan Dirksen and Graham handle this

bottom The symbol 6 above a module in a way that is at the same time remarkably
indicates that module is to be processed Simple yet marvilous1y e1eoant They establish

until the condition next to the symbol is a hold area called the ACTIVE KEY the keys of

true and I I above a modu 1e i ndi cates the the records in the read i n areas arp campa rpd

module is to be executed only if the and the key s that comps first in seoupntia1

condition next to the symbol is true order is moved to the ACTIVF KFY
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Fach timp efore enterina thp procpssino loop procedure Only then should the

Ir level activity on the morule chart the instructor reveal how thF Ralance

ArTlVE KEY is chosen so that the recordls Line desian beautifully and

whose ke v is AnI III is the onpls that is successfully mpF ts this challenrre

procpssed that timp throllrrh thp loop wi th the ACTIVE KEY which he then

pt ocppds to explain After

A second d vice to help rprrulate the detail diqestino the ACTIVF KFY looic the

processina is a switch which we will call stlldents will be able to undprstand
MASTER REING PROCESEfl SWITCH which is set to how the CASF 7 rpsion is rlprivprl from

YES if we have an active master record set CA F 1 first add another RrAfl

to NO otherwise This s tch is verv module for the old master fi le R

important and very simple to USi at each task level and C lpvel the only other
in our dptail processinq we check the settina addition to the processing loop C

of this switch to see whethpr or not it is level logic is a second level FORMAT

appropriate to perform the task on this module Cl0 necessary now that our

particular trip through the processing loop new master record may come from

either an old master record or a

The teamwork of the ACTlVF KEY and the MASTFR trilnsilction record dependino on

REING PROCFSSED SWITCH is wonderful Under which one is ACTIVE

the control of this pair the update movF S

through the modules of the procFssina loop like CASE 3 TASK Update the Old f1aster File with
an Efficient well oiled machinF fl transactions only Errors are

considered

Why is this dEsion called the RALANCE LINE

It oriainates from the physical appearance of MOOl LE rHART Figure 4 revised in

the so called structure di aaram for this desian F Clure i

as used by Cooper and associ ates in 11
Another interpretation is in terms of the NA RATI E Flrst ensure that the

balance that the proqram is constantly trying students un erstand the two types of

to maintain between the master and transaction errors pOSSIble here Il More than

files so that they will stay in seauential onp AnD transaction with the same

order key ilnd 7 An ADD transaction for a
rpcorrl that al ready exists on the

TEACHING THE BAlANCE LINE USING THE MODEL Master File In our orocessina loop
lE vpl loaic there are some

Ry the time neVRY students are introrluced to
modulF s e perform if the Old Master

thE Balance Line dE siqn they have had one and ecorrl s ACTIVF AN OTHERS F

one half semesters of practice desioning COROI
E FORM lf t he Transactlo e ord lS

proorams usina the MC10FL Fioure 1 Now once
AC TVE 11th the posslblllty of

aaain wp heqin h Y lluttino a copy of the MnDEL
erro s another level of logic is

in front of us as we proceed to construct the requlred Because once we let to

Ralance Line dpsion from the MnOEL step hy
the approprlate set of modules to

stell process an ACTIVE Master and or to

process an ACTIVE Transaction we

We hreak t e Palance Linp design into easy to mu t decide again betwe n two

hanrlle pieces or cases and out it back toaether a1ternat paths one lf our

aaain piece hy piece as we discuss it with the
transact on r cord lS VALID and

studpnts another lf lt lS INVALID

The Ralance Line desian handles this
CASF 1 TASK Create the original Master File complicated VALID INVALIO logic Ithe

rrom a transaction file of ADD E level logic of Fiqure 4 very
transactions only eleqantly with the MASTER BEING

PROCESED SWITCH introduced in the
MOOULE CHART Fiqure previous section

NARRATIVE Starting with the MODEL we ow let s see how we obtain the

desiqn the proaram for CASF 1 by des ian for CASE 3 from CASE 2 very

simply deleting modules B20 B50 simpiy by using this switch First
and CIO and arljusting the we introduce a new module C10 SET
termi no 1 OlY in C O and C30 MASTER BEING PROCESSED SWITCH at the

belli nning of the process i nl loop to

rASE 2 TASK Update the f1aster Flle wlth ADD initialize the switch if OLn
transactions only Errors are not MASTER KEY ACTIVE KEY set the

considered swHch to YES otherwise set the

switch to NO Comparinq the C
MOOULE CHART Fioure 3 lelel logic of CASEand CASE 3 the

only other differences are that the
NARRATIVE The instructor must first FORMAT NEW MASTER FROM TRANSACTION

makf sure the students are fully I1orlule has been repl aced by PROrESS
aware of the laoical challenoe lCT lfF TRANSACTION and the PFAO

prespnted by this file matchino Tf1 SArTToN RFroPO module is no
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lonner on thf C level We reason record that we can chane Fach non

like this with the introduction of blank field of data on the ch nac

error processinn and its alternate transaction is moved to the

VALlOlNVALID processino tasks corresponding field on the master

puttinall of the modules at the C re ord ausing th hane If the

level would make it too cluttered sW1tch 1S set to NO we d1sp1ay the

error message NO MASTER EXITS
Hence all transaction processinq with this transaction
tasks are qrouped under the control
module C30 and deleqated to the D CASE 5 TASK Update the Old Master File with

level where we see if the switch is poD CHANGE ann DELETE
set to YES we already have a master Transactions

being processed and an error is
displayed if the switch is set to MODULE CHART Figurf 7

NO we do not currently have an

ACTIVE master record so we format a NARRATIVE With this module chart we

new one from the ADD transaction and will have the complete Ra1ance Line
set the switch to YES This will design To go from the design of
alert all modules due to be executed CASE 4 to that of CASE 5 two steps
later in the loop that we now have an are required one obvious one not so

active master we are processing obvious The ohvious step Add a

control module PROCFSS oELETE
NOTE FiQure 5 shows a revised version of TRANSACTION at f140 and line up thf
the CASE 3 proram Fiqure 4 leaves the delete transaction detail tasks

desiner a little uncomfortable since some under D40 on the F level If the
of the master rfcord tasks are on the left MASTER REING PROCESSEf1 SWTTCH has a

of the transaction routine and others are YFS settino then our de1etf

on the riQht transaction can hI applied and thf
ne1etion is indicated hv settino the

In addition the dftails of transaction switch to NO this is the Balance
processino are now on the D level while Line prooram s wa v of tellino all
those of master processinq remain on the C modules that fo11QW later in the loop
level For the sake of beauty ann balance that an activf master no 10noer

no pun intended we have dropped all exists On the other hand if we

master detail processino to the 0 level find the switch set to NO as we

The master and transaction routines now start our deletion processino there

appear balanced in Figure 5 is no master to delete and we display
the transaction with the messane NO

CASE 4 TASK Update the Old f1aster File with MASTER EXISTS

o and chanae transactions
The not so obvious step C40 WRITE

MODULE CHART Fi Qure 0 NEW MASTER RECORD now becomes a

conditional module If we set the

NARRATIVE From this point on the MASTER BEING PROCESSEo SWTTCH to

deS10n proceeds Quite smoothly We NO in the deletion routine we dnn t

now expand a des i qn techni Que want to write to the new m ster fl1 e

described in CASE 3 when too many In this way the record is deleted
detail tasks accumulate on one level Figure 7

of the module chart arrange the

tasks into subgroups that seem to EPILOGUE
naturally go together and assign a

control module to each group Thea It is possih1e to rework the Balance Line

only the control modules rema1n n desiqn so it will pf rform random file updatinq
the original level while the deta11 as in 4J rhapter 7

qroups of tasks are pushed down one

ievel In my op1010n tJis is not appronri ate

Sequential update involves rather cornp1icated
In our situation tryinq to line up 10qic that reouires the sophistic ted Balance
all the tasks to be perfonned for Line desion whilf the 100ic involved in a

both VALID and INVALID ADO and CHANGE random update is extremely straiqht forward and
transactions would overcrnwd the 0 does not reouire the power of the Ra1ance Line
level Hence we place only the desiqn Fioure 7 does not disclose the full
control modules on the 0 level O o beauty and usefulness of the Balance Line
PROCFSS AOO TRANSArTION and 030 desion There are several extensions and

PPOCFSS rHANGF TRANSAr TTON whi1f the applications of considerable interest Thfse

detail tasks all aopear on the I will be given in my next paper
level Fiqllre 0 Makinq chanoes to

an old master record is Quite simple
If the MASTER BEING PROrESSEO SWITCH
has a YES settino we know there

ctua11y exists an ctive old master
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BEHAVIORALLY BASED TEACHING ME1HODOLOGIES FOR CIS COURSES

R1chard LeHer
School of Management

Rensselaer Polytechnic Inst tute

Troy New York 12180
518 266 6831

Captain M1chael J DeHaemer USN
Naval Sc1ence Department

Rensselaer Polytechnic Inst tute
Troy New York 12180

518 266 8004

ABSTRACT

Due to the 1mpact of behavioral 1ssues o systems effect1veness expos1ng students
to these 1ssues 1s an essential aspect of the CIS course Unfortunately there
are very few exper1ent1ally based behav10ra1 act1vH1es ava 1ab1e for CIS
curr1cu1a The majorHy of CIS course 1nstructors are neHher tra1ned n nor
comfortable teaching behav ora1 exper1ent al act1v1t1es Th s paper presents s1x
behavioral act1vH1es that have been used wHh great success n CIS courses

Hopefully th1s w111 beg1n a d1alogue between technically trained instructors and
those w1th more behav10ral backgrounds on how to transfer behav10ral methodo10g es
to the CIS context

INTRODUCTION components of successful 1nformat on systems
2 A few such components might be the

The rat10nale for th1 s paper evolves from two cognH1ve component of users the 1nvo1vement
concerns The f1rst s the premise that of stakeholders n the 1nformat on systems
experiential mater a1s are often more effective des gn proces s and the need to c oRlnun ca te n
for convey1ng course materals than are order to be able to obtain good 1nformat10n n
lectures Students need the 1nvolvement that the systems ana1ys s process All of these
lectures do not supply A recent paper by behav10ral issues are nextr1cab1y t1ed up
McLeod 1 reports on the results of a survey wHh the techn ca1 aspects of nformat10n
of 113 schools of which 62 had an MIS core systems and essent1a 1 to the success of those
course 1n the undergraduate program It was systems So although many respondents to
found that faculty teach1ng the MIS course McLeod s survey stressed exper1ent1a1
often stress the need for exper ent1al act1v1t1es 1t appears that there is a lack of
act1vHy Th s act1 vHy 1s espec1ally attent10n to behav ora 11 y oriented
1mportant when students have a modest exper1ent1a1 exerc1ses
apprec1at10n for dHf1cu1t1es of manager1a1
dec s 1 on mak ng and the role that MIS or DSS lhere are p1aus b1e reasons for this which all
plays p 77 stem from a cORlnon theme most people who

teach MIS do not have a behav1 ora1 backgroundThe exper1ent1a1 act1vH1es reported va r ed and so may not feel competent comfortable
from solv1ng non computer based case problems exper1enced wHh behaviorally based act vH1es
to wrH1ng programs to working on a term or 1ssues Th s 1s ne1ther surprising nor
projec t 1n a real organ zat10n to using upsett1ng since we would not expectstatist1ca1 packages or prewr1tten software techn ca lly trained instructors to have a
As de from the use of case problems none of background n behav10ral issues And yet the
the other exper1ent1al act1v1t1es g1ve students 1ncreaslng importance of behavioral concerns
a feel for the role of MIS or DSS 1n manager1a1 would seem to auger a d1a10gue between
s Huat10ns s1nce there 1s 1Htle managerIal technIcal and behavIoral d1sc1p11nes
component 1n those exerc1ses Wh 1 e these
act1vH es emphas1ze rat10nal decision making We hope to add to that dialogue by offer1ng
they do not adequately address behav10rally six sure f1re behav10rally oriented ex
or1ented 1ssues per1ent1al exercises for use 1n CIS courses

These are exerc I ses that we have used wHh
The second concern der1ves from the extensive great success to effec t ve 1 y demonstrate
lHerature n information systems pointing to behav10ral issues involved n information
the 1mportance of behav ora11 y oriented systems
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Presented below are Important dIscussIon of the 1mpncat10ns for

IS desIgn foHows logIcally from the classroom

a Name and objectIve of each exercIse experIence Because of IndIvIdual problem
solvIng preferences the same IS support wIll

b A brIef descrlpt10n of the methodology not be expected to have the same appeal for

of each exercIse all c11ents

c The dIscussIons and learnIng experIence 2 ExercIse ActIve L1stenlng

whIch follow
ObjectIve students are motIvated toward

The followIng exercIses are grouped In two sets effectIve cotmlunlcat10n through exper1ence

of three The f1 rst two exercIses prov1des In the major factors whIch fac11Hate or

awareness of human dHferences and sensH1zes block persl n to person cotmlunlcatlon

students to the lndlvldua1Hy that may be

encountered among desIgn team colleagues and Method students form groups of four

cnents F 1 na 11 y the effectIveness of one speaker wHh three nsteners for

posHlve nstenlng In overcomIng Interpersonal each of four sub exercIses The nsteners

cotmlunlcatlon blocks Is experIentIally taught are Ins t rllcted to respond to the speaker
In specl f1ed ways calculated to be

The second set g1 ves the student InsIght Into destructlve or facllHatlve of cotmlunl

the process as well as the content of group cat10n Short dIscussIon on the responses

problem solvIng actlvHles In a way whIch wIll of the speakers to each type of cotmlunl

make the student more effec tI Ie In group catIon hIghlIghts the exercIse

problem solvIng contexts Both underlyIng
destructIve forces as well as constructIve Many lnformatlon systems are not effectIvely

forces for group operatIons are aptly developed because of the poor conmunlcatlon

demonstrated between desIgners and users Good

cotmlunlcat1on Is especIally dlfflcult between

Each of the exerc I ses requIres the use of some groups suc as these wHh dHferlng

materIals whIch can be obtaIned from the senIor backgrounds and exper1ences S1nce H

author
behooves a system desIgner to become an expert
ln cotmlunlcatlon the actlve nstenlng

set One Interpersonal Exper1ence experIence In the exercIse w1l1 provIde a

cornerstone for such expertIse Students

1 ExercIse Myers BrIggs Type IndIcator leave thIs exper1ence wHh lmproved awareness

Quest10nnalre short form and real motIvatIon for the lIstener s Impact
on ImprovIng cotmlunlcatlons

ObjectIve students are shown how they

prefer to learn about and decIde thIngs In 3 ExercIse RankIng Job CharacterIstIcs

comparlson to others
Object lye students learn differences

Method students complete the questlon between theIr motlvatlona1 needs and

nalre and are asked to Identify the l1kely others involved ln the InformatIon system

cognHlve types In different occupatlons such as progratmlers managers and users

The cognltlve types among the class members

are obtaIned People wHh s1mllar Method a job characterIstIcs ratlng form

cognHlve types are put together and asked consIstIng of 18 job outcomes Le

to solve a brlef systems desIgn problem respons I bll Hy salary promotIon etc

The varIous group s solutlons are dIscussed are rank ordered for different

professIonal groups and onese1f

ThIs exercIse Is usually a real eye opener for PerceptIons of the motIvatIng potentIal

the technIcally tralned students who tends to for the different groups from the class

thInk they and all thelr colleagues have are obtaIned and compared

s lmllar problem solvIng preferences In the

course of dIscussIon the student learns the In order for people to perform effectIvely

exIstence of a contlnuum of problem solvlng they need to be approprlately rewarded

style preferences whIch are not stereotypab1e Motlvatlon to use a system mot1vatlon of

to sex academIc or professIonal dlsclp11ne per professIonals to partlclpate ln the desIgn of

se ThIs experIence 15 usually the flrst one systems or motIvatIon to malntaln systems

whIch motIvates the student to deal w1th others requIres apprecIatIon of the differIng needs

on an lndlvldua1 basIs and requIrements of the people lnvo1ved 1n the

varIous aspects of systems

Although the Myers BrIggs has been used

extensIvely In IS research H 15 not usually ThIs exerc1se relnforces and adds emphasIs to

employed ln the classroom A short form of the the lndlvldua1 dIfferences flrst developed In

Myers BrIggs takes about 10 mInutes to ExercIse 1

complete lhe use of thIs Instrument provIdes
a concrete example of different cognHlve Set Two Teamwork ExperIence

styles and the Impact that dIfferent styles
have on the desIgn of computer based systems 4 ExercIse The FIshbowl ExercIse
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Objective students gain experience in works as a springboard for discussing these

observing a group doing problem solving and potentially competitive sltuations
learn to distinguish between process and
content issues in group decision making Class discussion following the exerclse

reveals that our culture contributes to a

Method pairs of groups of 5 or Ii people natural competiti veness whlch must be
each are requi red One group sits in a subordlnated to group achievement overa 11
c i rc 1 e inslde the other group The inslde The need for cooperatlve conflict resolutlon

group In the f1 shbowl works on a group for effective groups is made clear
problem solving task whlle the outer group

observes the process by whlch the task is Ii Exerclse Survlval Exerclse
solved the process uslng process
observation worksheets When the inslde Objective students learn by experience
group has finlshed feedback ls glven to that the synergy of group solutions to
the group and to indlviduals on their role complex problems are usually better than
in the process The two groups then those made by indlvlduals Mot 1 vat1 on to
reverse roles work effectively as a team ln the process

of problem solvlng ls helghtened
Genera 11 y students do not conslder the

methodology or process for group problem Method a survival situatlon ls glven
solving The tendency ls for groups to jump such as a plane crash ln the Arctlc or the
into the mlddle of problems and begln Sahara or a shlpwreck on a desert
discusslon without any thoughts of how flnal lsland Flrst the i ndl vidua 1 s rank order
closure on the solutlon wlll be achleved items for survlval and then these
Process observatlon reveals a number of indlvlduals work on a team ranklng The
attributes of successful group action a s we 11 two lists are scored agalnst a solutlon
as a number of blockages to successful group provlded by appropriate survival experts
decision making such as individual dominance Individual and team scores are compared
of outcomes inappropriate dlscountlng of some

solutlons fractlonallzlng etc With The value and synerglsm of team functionlng ls
recognition comes lmprovement whlch ls validated by experlence and by the statlstlcs
recognizeable in follow on exercises and group brought out in the dlscusslon of the exer

projects clse Rarely does any lndlvldual s score

exceed hls team s score ln thls exerclse and
Attentlon to group process is critlcal to ln fact the team score ls usually a dramatic
effect 1 ve group functlonlng Much of the lmprovement over that of lndlvldual s This

management of systems as well as the useage exerci se emphas 1zes the need for attentlon to

trainlng and implementation of system requires process and group conmunlcatlons themes all
effectlve group functioning Deslgners and leading to enhanced group performance Slnce
users managers and progranmers and systems lnformation systems are analyzed deslgned
professionals all must be able to work we 11 developed lmplemented and used by and with
together Thls exercise is critical for groups of people enhanc 1 ng group functlonlng
understanding how to ensure good group can only lead to more effective informatlon
management systems This exercise ls a powerful one for

demonstrating group functlonlng and ls
5 Exerc lse Win as Much as You Can remembered by students for qulte a whlle

Object 1 ve Students experlence the effects
of destructive competition ln a multigroup CONCLUSION
env1ronment The payoff for successful
conflict resolution is demonstrated CIS has a strong behavioral component slnce we

are talking about the management of systems
Method The context 1 s a set of 4 teams whlch are used by people to support human
Each team must declde H it wlll compete knowledge and dec 1 s 1 on mak 1 ng Nevertheless
or cooperate wlth the other 3 teams ln a 10 there are few experlentlal and behavioral
round game Points are accumulated that exerclses in CIS courses that support more
demonstrates the effectiveness of co effective deslgn of IS By paying more

operation or competiti on This ls an attention to these issues the probabll ity
especially lively and exciting experience that IS professionals wlll design better and
that usually transcends being thought of as more appropriate IS systems get their deslgns
a classroom exercise implemented by clients and accepted by the end

user ls lncreased whlch after all is the
Many organl zatlons are prevented from belng as prlme effectlveness measures of lnformation
effective as they could be due to dysfunctlonal systems
compet it 1 on between dHferent groups such as

systems deslgners and systems users between
hardware and software engineers or between
progranmers and analysts Quite obviously
effective systems require cooperatlon between
quite dHferent constituencies This exericse
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aJMPUlER INFORMATIOO SYSTEMS DEVEIDIMENT

AN INTERDISCIPLINARY APPROACH TO
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and
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ABSTRACl

The Division of Ccrrputer and Information Sciences at the University of North
Florida hasirrplemented a twocourse sequence designed to introduce the tools and

techniques enployed in systems developnent and to provide students with an opportu
nity to apply those tools and techniques in a systems developnent effort Present
ing the two courses has becare an interdisciplinary effort with nursing faculty
actively involved in the project portion of the courses as experts with knowledge
of the processes involved in the problem area to be addressed by the system and
knowledge of potential solutions to the problem As expected the students had an

opportlUli ty to put into practice the tools and techniques of syster s develq rnent
Mre irrportant however were the unexpected results due to the interdisciplinary
approach The typically insular lines of the university canmunity were cut across

paving the way for cooperation in research activities as well as continued coopera
tion in the classroom

I

INTRODOCTION treatment of the study design development and

operation phases of the system life cycle 2
The Division of Corrputer and Information Sciences

at the University of North Florida has implement The study phase is that phase in which a problem
ed atQcourse undergraduate sequence in canput is defined alternate solutions evaluated and a
er information systems developrent The courses system representing the most feasible solution
are designed to intrcxiuce the tools and tech recomnended Instruction centers on fact finding
niques errployed in systems developrent and to and analysis activities that can be used to gath
provide the students with an opportunity to apply er information about the problem and to develop a

those tools and techniques in a systems develcp definitive statement of the problem The course

ment effort also includes extensive discussion of procedures
for identifying and evaluating alternate systems

The content of the two courses reflects the tra that will satisfy the specific objectives of the
ditional approach to the systems developrent primary user resulting in a solution

lifecycle The concept of splitting the content
into a uvo semester sequence follows the ricu In the design phase it is expected that a detail
lar recarrnendations of the Data Processing Man ed technical design specification be prcxiuced for

agement Association 1 The interdisciplinary the system that was selected at the conclusion of

approach to presenting the two courses repre the study phase Students are instructed in the
sents however a significant departure frem the various flavcharting methodologies including
more traditional approach system and data flowcharting for identifying and

allocating all the processing functions of the
SYSTEMS ANALYSIS AND DESIGN system Emphasis is given to input and output

design principles and techniques And consider
The first course in the sequence a course enti able attention is given to file design concepts
tIed Systems Analysis and Design is intended to including data formats record formats file
intrcxiuce students to the traditional systems access methods and file organizations
develoflllellt lifecycle and to the tocls and tech

niques used throughout that cycle Using Gore The principal activities of the development phase
and Stubbe s text Elements of Systems Analysis are the design coding debugging and testing of
the content of the course is divided into a the computer programs required for the system
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Since program developnent is the subject of sev The students ar again assigned to small groups

eral other courses in the curricultnll this course as they were in the Systems Analysis and Design

undertakes to provide students only with a gener course If possible the group assignrrwents fran

al oVf rview or reviEW of program developnent the Systems lJ1 1lysis and Design course are re

activities tained but HUrl often than not the vagarious
nature of stude lt scheduling makes this irnpossi

In the operJtion phase changeover t o and routine ble

operation of the nevi system takes place The

course addresses the necessity for periodic per The first task If the groups particularly those

fonnance evaluation and presents a method for that have not been retained in tact from the

manag ing requests for changes and enJwIlcements to Systems AnalyStS and Design course is to do a

the system detailed rev eN of the design specifications
Often this J ovolves further meetings with the

To give the students an opportunity to put into client 1 0 illsure that the group and the client

practice scrne of the techniques presented a thoroughly understands the specifications as they

project is included as a part of the course were originally written It is quite conmon for

Given a problem students are expected to conduct the group to have to incorporate changes to the

the typical activities of the study phase and to specificatiolilt this stage in the project

produce a comprehensive report in which the

problem is defined alternatives are evaluated The tasks of Irogram design and developnent are

and a solution is reccmnended They are expect legun in earnest as soon as the design specifica
ed to foll v up the study phase with a design tions have b en completed The instructor works

phase producing the detailed technical design with each grolJI supplementing their kncwledge of

specification for the system solution that they program develqment with design and developnent
reconmended considerations appropriate to their particular

problem Part icular errphasis is placed on the

Students are divided into small groups of three application of design techniques and tools in the

to five people to simulate the team approach to develqment of the program logic specifications

system developnent often used in many businesses The groups arE also encouraged to apply various

The group approach requires that the students use code validation methods as well as program opti
selected project management techniques to keep mization techni qUe S

everyone working toward the sarre ends and to keep
the project on schedule Individuals are forced The expectation is that at the end of the semes

mnny for the first time to learn to work with tel each group will be able to show their client

others They must learn to compranise and must a functioning system In addition it is expect

learn the skills necessary to elicit compranise ed that appropriate reference manuals for the

in others They must also learn to confonn to people who W 11 work with the system have been

standards used to insure unifonni ty in the work prepared The course stresses the need for dccu

they contribute to the end product mentation and requires that at a minimum the

students submit a progranmers technical reference

Traditionally the problems that the students manual compleb with source code and a users

have been assigned have me from the local can guide for their system

munity Churches schools small businesses
banks and government agencies have been among THE nnERDISCIPLINARY APProACH

tlose who have participated in tJ1e course in the

past Each has had its awn particular problem or Typically the data processing problems that have

need Ib fulfill the requirements of the course served as the oasis for the student projects in

students have been expected to go out into the this two courSI sequence have care as previously
commmity to meet with their assigned client mentioned frnn the local corrmunity The stu

study the problem and produce the design speci dents have irb racted with end users in studying
fications for the solution their problenu3 and developing solutions to them

SYSTEMS IMPLEMENTATIOO In a significant departure fran the more tradi

tional approach to the project the Division

The second course in the sequence a course enti elected to take a page out of the texts on expert

tIed Systems Implementation is designed to give system developnent Of primary irrportance in the

students the opportunity to develop a functioning developnent o expert systems are those indivi

system fhe principal activity in this course is duals with a lIrticular expertise in the problem
the coding and testing of the computer programs area to be addressed by the system These ex

that will muke up the autanated portion of a perts serve 3S a resource to computer personnel

system by sharing 1h ir knowledge of the processes in

volveC in tlw problem area and their knowledge of

It is expected that students enrolled in this potential solutions to the problems The use of

course will have successfully completed the Sys these expert as resources minimizes the need for

terns Analysis and Design course and will have computer peJ sonnel to interact with end users

produced the technical design specifications for 3

the solution to a data processing problem The

computer programs developed in this COlrrse will During the last couple of semesters when this two

be developed to confonn to the design specifica course s 31Uence has Deen offered the Division has

tions prepared in the Systems Analysis md Design used as a basis for the project a data proces

course sing proble3n that is of particular interest to
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the faculty of the University s Division of Nur tion of the field of nursing his has laid the

sing The courses have become an interdisciplin fmmdation for a long tenn relationship j n con

ary effort with nursing faculty actively invclved ducting cooperative research projects in the
in the project portion of the courses as the area medical infonnation area

experts
The interdisciplinary approach to the Systems

without ever having to set foot in a hospital and Analysis and Design and the Systems Implementa
interview end user nurses students have devel tion courses has served to cut across the typi
oped a sophisticated system designed to analyze cally insular lines of the University carrnunity
clinical data and generate nursing diagnoses that with some positive results he Division plans
are specific to each individual patient s health in the future to include other academic units as

state The system uses these diagnoses to gener well as the Division of Nursing in the courses

ate individualized care plans for each patient broadening the experiences of our students and
The nursing faculty working closely with the extending the benefits of the interdisciplinary
course instructors have provided the students approach
with the benefit of their training and experience
in the developnent of the system REFERENCES

RESULTS 1 Data Processing Managenent Association lhe

DPMA Mxlel Curriculum for Undergraduate Com
As expected the students had an opportunity to puter Infonnation Systems 1986
put into practice various tools and tech

niques of systems developnent prcrlucing a func 2 Gore M and Stubbe J Elements of Systems
tioning system mplete with detailed documenta Analysis C Brown Co IA1buque 1983
tion re important however are SalE of the
unexpected results that are directly related to
the use of an interdisciplinary approach rather 3 Waterman D A Guide to Systems
than the traditional approach Addison Wesley Publishing Conpany Reading

1986
From the students pointof view they were re

lieved of requirement of trying to arrange to 4 Ziegler C A Progranming System Mthodolo

get darm tarm for meetings with users during gies Prentice Hall Inc Englewood Cliffs
business hours that often conflicted with their 1983
arm work and class schedules heir expert was

right on canpus and being a faculty IreI1ber was

more receptive to scheduling meetings at times

typically convenient for students

From the instructors pointof view dealing with
another faculty member made it far easier to

manage the project phase of the courses While

faculty who are not familiar with conputers have

many of the same unrealistic expectations as

other noncOOlJuter users they are far more sensi

tive to the limitations of student projects that

must be cOOlJleted within the time frame of a se

mester It was therefore easier to define and

manage the scope of the project insuring that
there was enough work to provide the students

with a realistic experience but not more than

could be reasonably canpleted

Fran a broader perspective the interdisciplinary
approach to these two courses has played a part
in accanplishing a major obiective of the Univer

sity for its faculty It has been a priority of

the academic wing of the University to provide
for the canputer literacy of the faculty The

close asscciation through these courses of

carputer and information sciences students and

faculty with nursing faculty has made a contribu
tion to the nursing faculty s knCMledge of com

puters and ir applications in nursing As a

by prcrluct nursing faculty are nCM with little

help from crnputer and infonnation sciences fac

ulty able to offer their arm credit and contin

uing education courses on conputers in nursing

The association between the two faculties has

also had a reciprocal effect with nursing facul

ty contributing to the canputer and information
sciences faculties understanding ard apprecia
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METHODOLOGIES FOR TEACHING CIS COURSES
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ABSTRACT

This paper outlines several successful teaching methodologies which were applied in CIS courses

in the College of Business at Boise State University We cover techniques which are applicable
in introductory CIS courses and techniques for teaching upper division courses in System
Analysis and Design and Software Design

In each of these methods we emphasize the importance of the use of real life projects This

keeps student interest high and makes the learning process highly relevant for their future
ca reers We also incorporate into CIS courses the study of efficient writing of system
documentation

INTRODUCTION One way to do this task is to incorporate the

techniques for good writing into the process
With the rapid changes in computer of teaching recognition and preparation of

technology CIS course content and good documentation With the increasing
instruction methods must also undergo importance of end user computing procedures
significant alterations One of the changes documentation is becoming much more critical
that has occurred in teaching methodology is In the past we had programmers writing
the current trerf8Jtoward term project documentation for other programmers Now
oriented courses the users of documentation especially

procedures documentation often have very few
The introduction of the Fourth Generation if any computer skills Good writing is

languages makes it possible to use real li e becoming critical for productive use of

projects of considerable complexity
4 documentation and of computer systems

Currentl y System Analysis and Design IS420

and Software Design IS430 involve semester The purpose of this paper is to present the

projects around which much of each course is teaching methodology used in introductory and
structu red We believe that students gain advanced CIS courses We show how projects
significant advantages in courses of this relate to the course content and how they are

type For example they galn an obvious phased in during the semester

conceptual advantage because term projects
reduce many abstract CIS concepts to an NEW TEACHING METHODOLOGY IN INTRODUCTORY
understandable level via an actual concrete INFORMATI ON SYSTEMS CLASSES CIS210 AND
imp 1 ementat ion In addition the real life CIS220

project gives students a hightened sense of

accomplishment since they know that what they We utilize Team learninglInfOrmat1V1 Teftingdo will actually be used by others Th i s Tl IT teaching methodology
15 ln

most of the time motivates them to learn introductory computer information systems
more so that their work will be good and classes The rationale for use of this

really useful technique comes from recognition of the fact

that the majority of our CIS graduates who
We believe that documentation skills need to prepare for entry level and mid management
be taught to CIS stude ts at every level positions in CIS ri l in2fri flJ work in
This involves teaching students what group sett i ngs

6 1 2
Much

documentation is the various types of information processing tod1 is done in
documentation and how to distinguish between groups from team programming fanaginggood and poor documentat ion Beginning information systems by committee
students prepare limited program
documentat ion Intermediate students are Tl IT offers significant experiential
taught to prepare extensive program learning about group processes and at the
documentation and advanced students are same time fac litates learning of the
taught how to prepare systems and procedures subject matter 8 In our classes it
documentation which meets standard criteria offers students opportunitles to learn more
for qualfty readable understandable and CIS and engage in meaningful practical
usable exercises of appreciable complexity even in

introductory classes Through this we hope
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to enhance the likelihood that students wl11 groups as problem solvers Moreover the

be able to integrate their learnlng into entire learning group becomes very effective

their futu re job situatlons The TLI IT and product 1 ve This is especially evident

method rep resents p ract ica 1 ut i i1aH n of in Step 6 where integration of all modes of

ideas of organizatl al behavior
4

and learning takes place Step 5 by the way

learning theories brings into focus the following instructors

become managers of the learning process not

Briefly a good learning situatlon should dispensers of information only
incorporate all three modes of learning
indlvidualistic cOlropetitlve and Management of learning processes also

cooperative involves encouraging good writing in the

process of teaching Good writing is

Individualistic learning in which students becoming critical for productive use of

seek outcomes that are personally beneficial documentation and of computer systems
and ignore the goal achievement of their

classmates is necessary for appropr1 e These requirements make it necessary to teach

internalization of the subject matter good writing skills in our computer related

Competitive learning in whlch students courses at all levels Since writi ng sk 111 s

compete with classmates for grades are taught at almost every level of a

corresponds to realities of the competit e person s formal education one may say that

work i ng worl d outs i de the class this task is someone else s responsibility
Cooperative l arning in which students seek Not truel These are basic communication
outcomes that are beneficial to all those sk ill s whlch must be reinforced in every
with whom they are cooperatively linked subject matter area In our CIS courses we

corresponds to appropriate use of goal must review the principles of good writing

lO ctures in effective productive teams and hold the students accountable for

Here students perceive that they can writing
reach their learning goals if and only if the
other students in the learning group also In a survey course a very limited amount of

reach their goals This has direct relevance time is available for teaching documentation

to CIS ideally to complete any CIS project which historically has led us to

participants should seek outcomes that are concentrate on graphic approaches like

beneficial to all those with whom they are flowcharts structu re charts etc However
cooperatively linked TL IT incorporates all it is possible with the use of psuedocode
three modes of learning to illustrate a usable type of documentation

and to show how good writing enhances

Instructional activity sequence which is used documentation quality
in H IT is presented schematlcally in

Figure 1 Step 1 corresponds to the The characteristics of good writing which we

individualistic mode Step 2 is competitive stress here only by example are the same as

Steps 3 and 4 util ize the cooperative mode those which are described in detail later in
Formed cooperar e groups are purposefully this paper where we illustrate the approach
heterogeneous and this heterogeneity used to have advanced students actually
brings about at least mild group conflict prepare documentation

which as organizational behaviorists point
out enhances productive grou ffnction and The introductory courses are the only contact

guards against groupthink
7

Through many of our students have with formal

Steps 3 and 4 of instructional activity training 1 n information systems from a

students are made aware of group functioning literacy point of view Here they get the

its pitfalls and its possibilities We concepts They should learn to recognize
invariably note that those steps help good documentation so that later in their

individual students become more effect 1 ve in

luslruclional lclj jly j u TL I T

1 2 3

Individual Individual 0 g iJStudy ham Peer interactiou

4 5 6

r

Focused Restudy Focused Corrective I Application i
peer interaction Instruction oriented I

by inslructol Projects
I J

filar 1 100lructio al activity c DIed iD Coop rati1 Lear i I I o ti TolliDI
teechi I thod lolf
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computer user careers they can demand quality POWERHOUSE They write programs for the

documentation because they wlll be able to system in this language for the next six

recognize it weeks and the 1 ast four weeks of the

semester are spent in testing and writing
THE SYSTEM DESIGN PROJECT CIS420 documentation Such a venture is possible in

The System Analysis and Design class at Boise

this limlted time period beca11 we use a

highly productive software tool J

State University covers the system life cycle

irr the emphasis on user oriented design WRITING DOCUMENTATION
and in o l and applies ideas of

prototyping
16 J For their semester We have been somewhat misdirected by the

project students are required to analyze the chart or graphic approach to

user s requirements and design the system documentat ion These approaches make it

This project is a real life application it appear as if ample and quality documentation

involves analysis and design of the budgeting is achievable without writing However we

system for the Idaho Lffl slat1ve Budget have seen problems even with the few words

office for the year 1986 that are written in the symbols of chart

documentation With the increasing
The course begins with a general discussion importance of end user computing procedures
of a system feasibility study and an overview documentation is becoming much more critical

of techniques and rr 1rrrfrts of system
Some people may say that psuedocode is soanalysis and design During the

sixth week of the semester students are structured that a concern for writing
introduced to the users and their needs technique is not relevant We believe

Students are made aware of the political whenever words are put on paper the intent

nature of the user s environment and through to communicate exists therefore application
this become cognizant of posl ble of good writing principles is critically
difficulties and needed compromises l important
In the standard IS week semester roughly ten

weeks are left for the completion of the Briefly the following writing principles
project three weeks are devoted to should be included parallel s tructu re

evaluating user s needs three weeks to purpose positive vs negative words and

designing three weeks to writing functional tone concrete v s abstract words

specifications and one week to presenting conciseness vs wordiness clarity vs

the design obscurity reader view poi nt sentence types
and variety in use transition between and

Good writing of functional specifications within paragraphs and sections of a document

becomes very important at th i s stage of the active vs passive voice paragraph
cou rse Here we incorporate the techniques construction pronoun reference effects of

for good writing into the learning process redundancies reader m i ndset and writer

Recognition of the real value of reviewing mindset
and applying good writing techniques in the

system analysis and design course occurred to Students must then be required to apply these

us during the last time this course was principles by writing documentation The

taught In retrospect we see considerable 1 ack of success in much writing instruction

value in utilizing the same approach we used lies in the way wrlting assignments are

in the software course This approach is handled Students often write an assignment
described in the next section of this paper receive a grade and go on to another

ass ignment The key to success is revi s ion

SOFTWARE DESIGN CIS430 With this in mind we review the writing
principles the students prepare a section of

Software Design covers programming for the procedures documentat ion we grade this

system writing of documentation and documentation for content and writlng
implementating the system for the user qua lity and the students revise and rewrite

Students in this class have already been when necessary No final grade is given
exposed to the teaching methodology of our until quality documentation has been

introductory courses therefore they work prepared
well in groups and are aware of group
problems and possibllities From the start CONCLUSIONS

groups are formed as business associations

That is students enter them because they We have outlined teaching methodologies
must Groups are not social they are applicable to effective teaching of CIS

business relationships directed toward goal courses Use of high productivity tools such

atta i nment Moreover students worked in as Fourth Generation Languages and

groups in System Design and are completely prototyping allows us to undertake real life

familiar with the user s project complex projects which can be finished during
typical IS week semesters We also

During the first five weeks of the semester incorporate instruction concerned with

students are taught a Fourth Generation writing usable documentation for programs as

Language for the HP 3000 specifically 4GL well as for procedures into CIS classes
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Through all this learning about CIS becomes 14 Mart ln J E I h G n I 1 n

directly experiential Students truly learn Ul Englewood Cliffs New

by doi ng Jersey Prentice Hall 1985
15 M lchae1sen l K Watson W E and
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STRUCTURED METHODS AND THEIR PRACTICAL lISE

Implications for Educators

Mary Sumner and Jerry Sitek

Department of Management Information Systems
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618 692 2504

ABSTRACT

The objectives of this study were to determine the extent to which structured tools
and techniques are being used in actual projects during each phase of the systems
development life cycle One of the major findings was that although most of the
respondents acknowledged the benefits of using structured tools in analysis and
design these tools were not being widely used in actual projects largely because
of their lack of acceptance by DP professionals and the perception that they were
time consuming to use This situation might be remedied if educators offer
inservice workshops and university based courses for DP professionals in the uses 01
structured tools in systems design projects

BACKGROllND with the tools used likely to change during
the various stages of the projec t s 1 i ft

As educators we are often faced with the cycle We decided the best way to gain
dilemma of selecting the best systems method insight into what to teach in the classroom

ology to prepare our students for their future was to conduct a survey of our own

professional careers While preparing our

course outll nes we may think about what is IROCEDUR ES

being used in industry but owing to the lack
of time or information fail to find out what A survey questionnaire was sent to all thL

structured analysis and design tools our
members of the St Louis Chnpler of the

students need to know As a result we often Association of Systems Managers ASM This

select the structured method we are most ASM chapter consists primarily of systems
familiar with or prefer in doing systems work analysts and projL cL managtrs in St I on is
In the end we end up teaching tools and based organizations varying in size from small

methodologies with little actual knowledge of to large companies government agencies and

the extent they are used and needed by our MIS non profit organizations In all 172 members

graduates were surveyed and 27 percent 47 members

returned the survey The respondents were

Among the tools and methods which can be used asked to give specific information on a

in teaching structured methodologies in sys systems development project that they were

tems courses are the data flow techniques currently involved with and to idpntify the

developed by Yourdon DiMarco and Gane and tools and methods used at each phase of the

Sarson the data structure techniques devel project s life cycle including requiremellts
oped by Warnier Orr and Jackson and the analysis design detailed design and iml le
structured design approaches developed by mentation Specific questions nddressed the

Yourdon and Constantine I Tools used in organizational methods used during the pro ject
detailed systems design such as HIPO i e structured walkthrough etc and the

Hierarchy plus Input Process Output strengths and or weaknesses of the structured
structured English Pseudocode and tradition tools used

al flowcharts can also be added to this list

FINDINGS
In order to better develop our course content

we decided to learn about the tools and Most of the projects reported in the survey
methods actually being used in systems were new systems development projects wilh 2

development work A search of the existing of the 38 projects in this category The
literat ure provided little insight into the budgets ranged from 10 000 1 000 000 IN i I It
current industry standard s for systems fifty eight percent 26 in the 100 OO

development techniques What the literature 500 000 category Computer resources were

search did point out was that designers are categorized as mainframe mInI ilnd

choosing from tools that are best suited to a microcomputer based Mainframes dominntLd Ihe

particular design environment nnd then projects with fifty six percenl 2 howpvpr

mod i ry i ng them to IT eL1 the i r individual needs rnul ticomputer llilsfd systems nCcollllt d for 111
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Idit ional thirty two peru nl 14 Not at
Detailed design responses also showed heavy

nil surprising given the proJects size reliance on traditional flowcharts with
COBOl was used in fifty live percent 27 of

forty nine percent 22 of the projects using
ill projtcts represl nted however fourteen them during this phase of the life cycle
ppnent 7 of the projects lnvo ved the use

Pseudocode ranked second with thirty eight
of a fourt h generat ion language to at least

percent 17 fallowed by decision trees

somdtgrcp
tables F gure 3 represents the tooIs used

during this phase
The data was analyzed for the percentage of

I imp spent on each of the tradj t ional ife
T

Rf

T

cyc I e phases analysis design detall d Dc T L
LS

D c L

design and implementation Analysls 1
represented a range from zero to sixty per I
cpnt design from zero to fifty percent i
det i led design from five to fifty four

I
percent and lmplementatJon from four to flfty U

i

ppr ent Figure 1 represents the outcome I
HG JI 1

III

II l I r I1Il I J JI ll
I

L
4

u

Ii II
j 1iI

tr I I i
2 i C f I Although tradit ional systems development

I 1 1 methodologjl S were used ln most of the

1 i 1 1 i k111i projects surveyed many of the responde ts

1 r U advocated the use of structured tools dUrIng
l L 1 JJ

LLL the projects life cycle When asked to
50 J Jl 1 0 1

identify the major benefits associated with
Pfl l iT or Rr CI

J I ll YSL i ntsllil cJ CEHIL t3 IMPLEdF NT
using structured tool s seventy four percent

33 of the respondents indicated they
Trad i I iOlla and structured methods were believed the number one benefit is better
eatCgorized nn the survey nnd 111 respondent s requirCments analysis followpd by better user

werC asked to identify the methods used in understandillf partiejpa tion Fjgure 4
t heir rlspeetive project s requirements represents the perceived benefits of using
analysis phase Tnterviewjng was used in structured I nls
eighty nine percent 40 of the projects
followed by trad i tional flowcharts used in

PiDC V
1lE

B NF1O TLi fty ei ght percent 26 A dnta dictionary
H

c STR mD r
was used j n f ift y eight percent 26 of a11

ti 1proJeC ts represented data flow dlagrams lO p
thirty four perCent 10 and prototyping in m

Iwoo f i pm Ll Pi u 2 pee

Ithe number of projects in which the var lous
y

reqUl rements analYSTS tools were used 0
J 0 tl

I 1 0
nGLR

po d t lt i t
T I ilo

R L Ld cnL 1 t FToo

1
t

IGa m ilIII lfl 1 c j

II
7ii i 2 TIii

lol

i t

t

b
j
I
I

u2

I

It IIIl llill he ked id Uf the pme d pmb1
i

c

associated with using st u tured

L L 2 methodologies two problems were identlhed by

an eC a1 number of respondents forty three
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percent 19 too time consuming and a lack

of the data processing shop s acceptance Not This study points out the gap betweell il

as surprising was the next highest perceived
classroom and the work environment wtLh rq ilrd

problem a lack of user acceptance with to the structured tools f we believe in the

twenty four percent 11 merits of structured system development thcn

we need to shi ft some of our efforts to

Figure 5 reflects the perceived problems educating datil processi ng profess i ollill s Oil

associated with using structured tools their merits The answer may also lie in

continuing to teach our students state of the

t 1

G art structured methodologies and wai t for them

J R t lJ U Loc to apply these techniques in industry
OF TRU T RCG cow

J 4 I REFERENCES

jJ I

It

I
Colter Me1 A Evolution of the Structured

I

tp
Methodologies In Cougar J O Colter M A
and Knapp R W Advanced System Development
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II II I
F hili Techo N y k Joho m

m I
and Sons Inc 1982 PI 73 96

7 q4 4Z

I Horton John B Are the New Programming

ii
Techniques Being Userl Datamat ion July

J 0

11 9

1
1 77 PI 97 103

r
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2 d t
Jenkins A Millon Nallmann Jllstus D and

g 8 Wetherbe James C Empirical Investigation 01

j Systems Development Practices Information

and lanagement V 7 April 1984 PI 71 WL

II Vi

i S Shevlin Jeffrey L Evaluating Alternative

Methods of Systems Analysis Data Management
U1PLICATIONS April 1983 PI 22 25

The study has several implications for
Wasserman Anthony In formal ion Systems

educators First it appears that we cannot Design Met hodology Journal or the Amprican

give up teaching traditional flowcharting Society for lnformation S ne JohnwiTey

techn1ques because they are used in over half and Sons 1980 PI 43 62

the projects in the requirements phase and in
slightly less than half of the projects during

Zolnows i Jean C and Triney Peter D An

the deta1led design phase Other tools that
Ins1der s Clurvey of Software Development

we need to incorporate into our lectures are Proceedings of th 6th lnternational
data dictionaries data flow diagrams

Confere ce Software Engineering Tokyo
structured requirements definition and Japan September 13 16 PI 178 187

structured design Given the mixture of the
methods being used the best approach may be
to provide students with an overview of the
various methods and an indepth skill in at

least one of them

The results of the survey provide insight
1nto what tools are being used in systems
developm nt projects and provide some very
1nterest1ng food for thought with regard to

future classroom instruction It was partic
ularly interesting to note that while almost

every respondent advocated IIsing structured
tools they did not appear to be accepted in
actual projects

As educators we question whether this is a

fault of the methodologies and tools or a lack
of understanding and education on the part of
data processing professionals If data

processing professionals feel undertrained and
hesitant to use these tools there are impli
cations for inservice education If DP pro
fe siulldls simply du nul have the time man

power and budget to practice the structured

methodologies the implication is that the
m thodologies must be streamlined and simpli
fIed t o be put to practical use
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PORTFOL ro SELECTlON ANIl MANAGEMENT

CO PUTER ASS I STEil INSTRUCTION DESICN

JOANNE A COLLINS

GEORGE II JACOtlSON

AND
GEORGE V RAPT S

Cal i forn ia State University Los Angl I L S

The authors have designed a simulation of invlstments for uPPl r division illld

graduate level courses The student assumES thL role of portfol io miln lgl r

and is provided general information regarding forecasts for the economy stll k

market et cetera over the next quarter He she then selpcts from a 1 i st of

stock funds bond funds or money market fund If the stl dent selects a port

folio congruent with the external conditions he she is rewarded I f addi

tional information is desired for decision making it may bp pu rChi1HL d till

higher the probabil ity of a correct decision but thl lowl r thl potl lltial

rL ward The simulation is designl d for four quartL rs to provide stlldtllts till

opportunity to learn how to adjust portfol ins to chnnging condit iOJls

The purpose of this paper is to design a com material and develop practical skills The dl

puter simulation to slpplt llIl nt tl xtbook in sign is plalllll d for cotlrsts in Financl Al ll1t

struction in an upper division or graduate ing and Portfolio Theory Speci f iC llly lnvest

level course in investments ment courses in Finance Continuing Education

courses Finance 332 lnvestments and Finance

The authors feel that simulation provides the 534 Seminar Portfolio Theory at CAlli forni a

best method of ut 11 izi ng computer assistld State University Los Ange I es

instruction CAl for the tpaching of advanced

financial concepts Chambers and Sprecher The goal is to aIlow the studpnts to dl vl lop

I p 92 conc ludld t hat in general a com comprehension and skills in portfol io mall lgl

hination of str ng J ositive reinforcement for ment specificaI Iy in tilL proper proportions of

the correct response and mild punishment for an stocks and bonds with money market funds pro

incorrect response has been found to provide viding possibilities for defensive posture

optimal support for learning The same au

thors emphasize the usefulness of color gra In the scenario set beI ow t lH C1lllljllltt r wi 11

phics and sound to strengthen learning through hire the student as l man lgr III l prpnr llL pell

reinforcemlnt I p 14 I Additionally sian portfolio consisting of J typl S of stock

Chambers and SIH2che r I 1 96 felt that funds 3 typl S of bond funds and llJllllY tll lrkl t

learning is enhanced when the student invests fund The types of invcstrnl nl 1ft Cl1tlSl 1l to rl

something of himself herself ven something present different levl lS of dsk and fl turl1

as simple as entering the student s name All The provision of a position which may he l hang

of the above factors are included in the fol ed based on performance a sabry bonuses

lowing simulat ion and perks which are adj ustl d appropr iately mak

this a port fa 1 io rnlnagement video l nne for

Ihl to the heuristic nature of decisions to be business st udlnts More accuratl Iy it paro

made and stlldl nt motivational flctors simuln dies a possihll afL l f pilth lilt this is i ntl llhP

tion is sl ll cted by thl authors as a better ly inll rpsting to tlllm

m thod or supplying instrul tion in a l llrS ill

investments to advanced students than either The studlnt is provided with a ll11lllhl r ul Ilia r

drill and practice or tutorials Dri ll and ters of prior pl rtormance for each instnlllllnt

practice is ideal where students need to memo as well as a number of external prcJictors CNP

rize certain facts rather than to understand Trends CPI Trends Performance 01 Cl rtain

complex concepts 2 p 286 Tutorials are Stock Indices In addition ther are objec

Illore diff cul t to adap t to subjects that re tives specified for the fund The student h ls

quire conlPptual knowledge 2 p 287 to contend with both risk and return cOllel pts

Given a bpginnlng fund amount informltiof UIl

TlIe l ducational purposes of the design are to Sllcciflc instrllmlnts and other dnLI t Ii sys

refinp skills in investment selection and port tem simulates perfonnance or thl p rtfol io OVl r

folio management by simulating the managempnt the quarter TlIe student may in mnking his

of a simpll pnrt fol io for a corporate pension her seh ction uSP 11lp messngc s to rtillforcl

plan The exercisp is to be used to integrate understanding of v lllwt ion and t IIlories nnd
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tu review prior performance many ways readstic and the video game quality
of the design with final points and the pos

M the end of each quarter performance will be sibility of winning will make this an en

L ll uL ted and compared with objl t lves As a grossing experience for students

nsult adjl tments will be made in salary
hOI1I1S perks or even position The student The contcxt 0 f the game in the management of

wi II thln rtpl at the proclSS for 1 morp quar a corporate pensiun portfolio is designed to

tl n Thlfinal objective subject to an ac insure some conservatism However the obses

ceptance level of risk is to optimize both the sion of society with the stock market nnd per

performance of the fund and the personal per sonal investments makes a very personal identi

formance of the manager These may not be con fication with such a game possible for most stu

grlllnt An optional index of measurement can dents and certainly nearly all business stu

also bl dlveloped based on the individual mea dents

Hurl S l f fund and personal perform mce to il

lustratl posslble prublms of goal congruence I sr t i n l teli

The simulntion may also allow For purchase of Viewed as part of the instructional process the

specific information such as economic trends CAI design has several behavioral objectives
over the next quarter Thus thl simulation The major behavioral objectives of the simula

may a110w for both free instructional and tion are to 1 develop skills in the selection

non frl e help messages
and management of investments 2 provide an

opportunity for the Student to perform in a

As part of the motivational strategy the stu relatively complex situation against pre set

dent is provided with a number of learning re but possible changing goals 3 provide prac

inforcements Spldfically the ppriudic ticlin operating under a relatively realistic

adjustment of salary bonus Iwrks and position Slt of incentives and penalties i e the rea 1

as well as the indices of performance points worldl that business students are anxious to

providls a great d al of motivation to business experience 4 consider the value of informa

students This may be further enhanced by ani t ion is worth its cost and 5 link world

mation and graphics that depict the rising or practical e erience on a personal level e g

falling fortunes of the student There also the management of personal investments

can be a promotion of the student from his her

initial position signaling ultimate success Furthermore the design uses decision support

winning the game systems that offer hints and help at strategic

points in the program These systems are can

More specifically graphics will be used line tained in part in the evaluation process over

and bar graphs to provide information on four quarters The student receives instanta

sped fic investment instrument performance neous evaluation of performance four times dur

The tnnus r L xtl rnal predictors the repre ing the simulation the results are reinforced

Slntat ion of purchased information and finally by salary increases bonuses and perks and

the comparisons of actual performance with ob hopefully the student will use the results of

jectivL s
one period 1 0 improve performance in the next

period In addition there is the possibility

Also color will be used effectively with the of purchased information and the value it has

graphics to illustrate more clearly trends and if any Furthermore there is the ability to

results Since there are several instruments retripve prior information on investment instru

Od act ua I vtrsus planned performance to con ment performflnce and the past performance of

sidpr colors wiJl be very helpfui e g red economic indicators Finally there is the

Indi ates poor performance Another area possibi 1 ity of the student asking for help pri

when color will be used is in the animation or to each dc c Ision on investment valuation

of the boss talking to the student the ani principles and their relationship to the ob

mational representations of salary bonus jectives he she is asked to attain Of course

and perks a stack of money a corporate car the computer hires the student at the begin

and occasional bursts of color to indicate ning of the game asks for his her name and

significant events stock market bust etc addresses tbe student by name throughout the

game For examples of how these interactions

Finally sound will be used to reinforce good or flow 11 ea se efer to the below scenario

had perform ll1ce rising or dropping specific From a pedagogical point of view the primary

l vpnt s a crash may b appropriately reflecting type of learning is problem solving and goal
stock markl t behavior or achievements the alldil1ment Howeve r there will also he some

sound of coins the honk of a npw auto a perk attitude change as the student evaluates the

appropriate music Wt re in the money at value of information versus its cost and con

points of good performance ruffLes and flour siders the potential of non congruent behavior

isllls announcing good performance a promotion from the perf rmance evaluation and reward

and winning the game at the end system

Of course it is important that the CAl design

SlIstain the student s inten st and even be ex As a Final point there are several principles

cltiug alld ngrossing as pilrt uf lht learning of 1l1rning l mbeddld in the design The pri

pnl ss T this l nd the animation including mary principll s of learning are reinforcem nt

lill hoss npresenlations of stacks of moTIl y and repetition The process is repeated four

and pl rks the motivation system which is in t imL s f eedbad and primarily positirein
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forcement through attainment of objectives and sured by its standard deviation AJ1

personal rewards is elaborately offered and
other has moderate growth with corres

the student has the chance to repeat the ex pondingly less risk and the third

perience drawing heavily on information obtain fund offers low growth less than 8

ed from the preceding iteration The relative with correponding assurance of pre

ly realistic environment of the design and the servation of capital

types of rewards offered add a great deal of

motivation to the design Also the value of 2 3 bond funds structured along the samt

learning by doing as a ml ans of integrating dimensions of risk and return as the

theoretical knowledge into real world prac equity funds

tice should not be under emphasized Finally
this is a portfolio management video game It 3 A money market fund for a defensive

provides some of the fun and fascination of the position as needed

arcade Perhaps the motivational devices and

the subject matter are a bit more serious and The past eight quarters performance of each

dignified but in a real sense the design of these seven intruments is given to assist

provides a game that can be won the value your decisions

of the aspect both on motivation and skill

development are obvious Ql Q8
Stock Fund 1 1

In summary this design teaches rather complex 12

principles in an exciting game format The 13

solid principles of learning that underlie the Bond Fund 11

design combined with the format assume its suc 1 2

cess as an effective learning tool 1 3

Money Market Fund

REFERENCES In addition data for the past eight quarters

for the GNP deflator the consumer pricp index

L Chambers J A Sprecher J W 1983 and other selected cooing indicators are also

2P l t r Assiste Instruction J given

Us
u

th g ssroo Englewooo QI Q8
Cli fs New Jersey Prentice Ilall Indicators
Inc

2 Stern N Stern J 1983 fompu ers
Your objective is to attain a return of at

least 10 in quarter I 12 in quarter 2
in Soiety Englewood Cliffs New 12 in quarter 3 and 12 in quarter 4 These

Jersey Prentice Hall Inc objectives may be altered if it appears that

the economy will not support such return You

SCENARLO
also must not exceed certain levels of appro

priate risk for the portfolio measured by
keeping the variability of returns for the

POJTFOLIO equity instruments within 10 and keeping
SF IECTlON AND MANAGEMENT at least a minimum amount of the total debt

Scene on monitor Animation of Mr Folio
investment in higher rated bonds A composite
index for risk and the risk values assigned to

Director of Personnel for the Very Big Cor various bond ratings are given below
poration

Good day You are being considered for a

Risk index Weightl x Stock risk Weight2
position of portfolio manager for the pension

x Bond Risk

fund of Very Big Corporation May we please The index is not to exceed N To the extent

have your name for our personnel records that the portfolio you sell ct exceeds the

Name
target value penalties will be assessed

against your performance records

Congratulations you got the You will start with a salary of 50 000 and

job As you know retirees at Very Big a company car a Chevrolet

including your economic future depend on

your investment selection and management skills Exceeding the return objective in a quarter

by at least 2 will result in sa lary increases

You will be on probation or one year During bonuses and other perks till total valuC

this time we will evaluate your performance of which will be given for your tax records

to decioe your long term future with V ry Big Your personal objective will of course in

You will have the opportunity to invest an volve maximizing the value of your sa lnry and

in i t ial funo of 10 000 000 into any or all of perks given that you meet corporate objectives
tiCVeil illv btfilent instruments An outstanding performance will also earn you

a promotion A dismAl performance will termi

1 3 stock funds one of these has high nate the program

growth potential greater than 25

but also has high risk of loss as mea You will make your selections qllart rly Till
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l ll t i I l fUlld a Ilocated to you musl Ill i IlV st vu Your performance against objectives has won

sOIlHwhlrl You wi 11 t ht n bl eva1 ua ted on your you the following
H TI lrrJlaOl l 1 lhe l arter and r w rch d ac If bonus or salary increases are earned ani
onl illgl y mation of growing stock of money tune We re

in the money If a bigger auto is earned
YOII 1ll IY at l I 1I dlc ision point purehasl adjust animation accordingly with proper auto
iLlforlllal ion about future ecunomic trends j e horn

soundsllll V IUl 01 the indicators for the next four
jUrLl rs by paying OOO O OOO from thl Repe t simulation for luarter 2 3 4 Show

IUlld balancl and 5 000 from your salary to final results animation job final stock of
Coil ins EConnmc L ric FOrlC Clsting l ssnci ltCS money bigger ear or even corporate plane if

CEF Ih i s information is l r C HlrSL only appropriate
illqH rlect I y Curatl

A possible final scenario reflecting super
Cood luck Let s blgin Do you wish performance might be
to examinl the prior performancl of the in
ve st ment instrumlnts once mon Yes No Congrat ula t i ons Appropriate

music flourishes Your performance as a port
If Yes Repeat table on prior performanCe folio manager has been superb We are promoting
I f No Con t i flUl you to division manager of our High Flying

Division Please check appropriate CAl soft
Ilo you wish to l xamine the prior pl rformance ware for your instructions A CAl sequel
of the l onomic i nlic ators OIH l Ig l i n Yes No The finaL performance of your division was a

weighted average return of The
II VlS I l plilt d lta 011 pri r eC lnomic final value of the fund was

activiLy I f No Cont inne

Your final personal status is
Ik YOll wish to purchase in oTlllilt ion on l conomic annualized
t rildl Vl s No Sa La ry

Bon us

If Yl S The current villue of your salary Pe rks
olllll bonus is deduct 5 000

The ClIrrt llt valuL t the fllnd is The final value of your salary bonus and perks
dl due t 5 UOO is

Show tahlon l cl llnmic indicators for
next 4 luarters

Ql Q4
judicators

Informat iOll n also be shown moving in tic
ker tapl fashioll across screen This

information is redetermined stochastically
e jch time till program is run and updated
l ilCh lu rtc r TIll actual performann of thE

i nst rllllllnts is determined from thl predictions
witll varying randomly determined dlgrees of
reI i abU ity The degree of reliability used in

detl rmining the actual if forcast is purchased
is printed out with the actual results

1fthl answer to Purchase Infol mation is
No eontinue with simulation

The reslll ts of QI are as follows Alsel use

graphics

Amount Invested Return Detail

Stock III

112
113

Bond III

112

113

Honey Market

The current valul of the fund is now
m

The We i ght d nVl rnge return on your portfolio
was
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PROVIDING PROJECT MANAGER EXPERIENCE IN THE COLLEGE CURRICULUM

Dr John cordani Baruch college C U N Y

ABSTRACT

Baruch college has instituted a project in its Office Administrative and

Technology course of study which is designed to provide students with both live

experiences in active research and in the application of their findings in live

operations The attempt is made by the faculty to integrate all that students have

learned in their undergraduate studies in managing a major project in Office

Automation l the frustrations and a few of the joys of success are experienced

by students in a live environment The demands on both the students and the

participating faculty members are discussed The focus of the experience deals

with an examination and implementation of information systems

PROVIDING PROJECT MANAGER EXPERIENCE
The students should have access to and be able

Study of office administration and technology to use microcomputers as word processors for

is an important and growing discipline at the spreadsheeting and for database manipulation

college level A major in office technology The role of the microcomputer as a management
should provide the student with active research tool is justified by the current literature 3

skills management skills office technology 5 In this type of improved capstone

including word processing spreadsheeting and experience the students should acquire
data base utilization AS a culminating experience in using the computer as a

experience the student should be provided with scheduling tool as a budgeting tool as a

an opportunity for business systems planning in graphics tool and of course as an excellent

a capstone course TO be effective the systems tool for preparing reports 4 The course

management experience in such a capstone should be designed to provide an opportunity
course must be structured to provide for for students to experience application of

individual and group development of active management theory and techniques and to

research skills for development of isolated integrate the tools of automation with

skills and knowledges learned in previous management

courses and for use of electronic teqhnology
applications An instructor does not have to search very far

to find an environment rich in need of improved

Traditionally the capstone experience for communication and the implied need for improved
office administration has been a simulation office automation the department the school

perhaps prepared by a business publisher and and the university in which the students and

delivered in a microcomputer laboratory In faculty already reside provide an environment

the simulation the students use microcomputers ripe for oftice automation planning
for wordprocessing and for rudimentary development and implementation AS in all

calculations The simulation provides businesses the department needs to plan for

opportunity for students to experience a its acquisitions based on limited resources

business operation but lacks the true office both for the short and the long term usually

challenge project management managing the no master plan exists for future computer

integration of systems people and computers resources In most school environments the

lack of a master plan has often been explained
An improved capstone experience provides away as being a conscious desire to allow each

students with opportunities to experiment with school each department each program and

management techniques learned in previous indeed each faculty member the academic

courses in the solution of real management freedom to pursue his or her research and

information problems prerequisite courses teaching interests with whatever tools that

should expose the students to techniques and could be acquired This method of acquisition
strategems that utilize the capabilities of of resources results in chaos A planning
microcomputers in business Students can only cycle should be undertaken needs assessments

survive the rigors of such a capstone made and goals set l 4 Even if a college

experience by coming into the course with at has taken steps to coordinate automation within

least a rudimentary knowledge of management its various operations it has probably
skills and with a good grasp of the three directed that all computer related purchases be

cornerstone programs of office technology funneled through one staff officer such as

wordprocessing spread sheets and data base the business manager requiring each unit of

programs the college to prepare proposals with needs
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assessments and yoals constant updating of the project doable

rather than a task only discussed in the

At Baruch college of the City University of New abstract The combination of the microcomputer
York the B B A major in Office Administration as a resource and the live environment of a

and Technology prepares the graduate for project are an excellent match The students

numerous existing positions in business and are able to track control and redirect their

government The capstone course ADVANCED efforts as required by work with real problems
OFFICE ADMINIST ATION AND TECHNOLOGY provides and with real people
opportunities for students to act as proJect

managers planning office automation This Study of the internal flow of information and

approach was developed to provide a structure knowledge at short response times highlight the
wherein students could experience all of the advantages oE standardization of report formats

achievement and frustration in creating a real and the desirability of boiler plate and

office information system project management compatible systems and programs The

training in the capstone course at Baruch boiler plate technique allows students to

college has extended over three semesters The execute a portion of the report individually
students in each succeeding class take over the and yet maintain the structure and logic common

planning at the stage the previous class left to the team report as a whole

it The students in the first class set out to

recommend a better information system for the The most used microcomputer programs were those

School of Education a unit of Baruch housing programs whic permitted the graphic
two departments in two different buildings presentation of time schedules and the

four program centers thirty two fulltime integration of spread sheet projections The

faculty members and numerous staff and student programs used in the course include

employees Visi Schedule and Visi Plot Once a week the

projected worK schedule graphic was compared
l he information needs of the school were with a graphi of the actual work completed to

determined the present state of automation in date This became a primary management control

the school was considered ideal solutions were technique used to direct the entire project
analyzed and adjusted to actual budgeted The use of the microcomputer in this role

resources available and recommendations were greatly enhan ed the ability of the students

prepared for an automation plan Along the in their role as project managers to use their

way the need for organizing the students and visual senses to track progress and redirect

their work became evident An overall resources when necessary The neat appearance

operation scheme was developed from of the graphics further facilitated rapid
authoritative references 1 2 and 4 understanding and therefore rapid progress of

the project Students did not have to

The students defined the operational steps they understand hurried grjphics and notes scrawled

would take and determined a realistic time across a chalkboard The students quickly
frame for themselves They used the software grasped the impact of microcomputer graphics as

package visi schedule to control time and an integral element of their communications

expenses and for forecasting target dates and with the administration the real consumer of

for controlling personnel resources That the this project Microcomputer graphics
experience was live and in the real world was capabilities were exercised in the presentation
brought ho e to the students when interviews of overall project plans and resource

were missed or incomplete when misinformation requirements At the presentation of the

was gathered when interviewees appeared preliminary report the first semester s

reluctant to confide to students their deepest output graphics proved a key to clear
needs as faculty or staff or when analysis of understanding on the part of the administration

incomplete findings clearly indicated the need as to future requirements Of particular note

for re planning and rescheduling was the comme t made by the nean of the School

of Education that this graphic allowed him to

In each succeeding semester the conduct of a understand why the project must continue over

live study forces the students to depend upon an extended period Current estimates are that

each other in the production of their final two full academic years are required to

work in term reports In the beginning of each complete a business systems planning project
term students exhibit a great deal of The integration of budget with schedule allowed

laisse faire in their internal coordination the students to quickly convey the

AS the term progresses it becomes obvious to interrelation3hips between the support
the students that project planning by team requirements f the project and the speed with

effort extends individual capabilities far Which the project could be accomplished
beyond sheer time and effort Increasingly expressed in terms of cost in dollars and time

students become more focused on shareabil i ty of

material The approach lsed in Advanced Office

Administration and Technology allowed the

Experience has shown that the use of a students to experience the tools and problems
scheduling package should begin with the facing managers planning for and implementing
initial planning session The use of an automation project in the live environment

microcomputer spread sheet programs makes setting The participants come away from the

calculations and tables possible dnd renders study having 8xperienced a semester of real
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activity in applying their developing skills to
true purpose Combined with the live
environment Advanced Administrative Office

Technology is a combination of classroom

development of theory direction and motivation

provided by an instructor and integration of
SUbject matter from previous courses The Iive

environment approach has led to this secondary
result The college faculty and
administrators having been interviewed by the
students are more aware of their individual

requirements for access to information and
automated information support
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COMPUTER GRAPHICS IN THE CIS CURRICULUM

Syed V Ahamed

Professor Computer Science
College or Staten Island
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Staten Island New York 10301

ABSTRACT

A large segment of undergraduate UG and graduate students with diverse backgrounds are taking courses in Computcr
Graphics Interest triggers the first sparks of enthusiasm and the opportunity to be crcative and integrate the new area of
study with almost any subject of student interest carries the student through the follow up undergraduate and graduate
courses In this paper we suggest topics of instruction for one or two courses of UG and graduate curriculum As a

continuation we suggest that the topics to motivate students to do their projects be from an area of student specialization
or interest The chief area of concern is the wide variety in the background of the students who take these beginning
intermediate or these advanced courses as the first coursc in computer graphics

I INTRODUCTION manufacture tcchnique led to saturation and limitation

Computer Graphics CG has impacted almost every
in profits These bcncfits have been discovcred and

phasc of industry and commcrce The most dramatic incorporated in most of the modern manufacturing
impact has been in the high technology industry Most environments Industrics that isolate themselves from

of these industries cannot simply survive without CG
the potential impact of CG and the subsequcnt

High tcchnology demands the effective use of computcr
innovation face a grim future

systems By definition the processing of a large amount
II THE ROLE OF CG EDUCATORSof data to scek certain conceptual relationships and or

causal effects demands the effective integration of the Industrial research and CAD environments have
CG with simulation and design software The proven use for CG and the more advanced topics in
numcrous directions for the effective use of CG in any Artificial Intelligence that are subscquent to the basic
one aspect of high technology computer aided design CG courses However the growth of research and
can enhance the demand for CG expertise many fold innovation in CG has been exponential over the last 10
thus multiplying the need for spccialized hardware years becausc of incrcasing potential applications
software and personnel This is reflected in the Hcnee the role of CG educators gets intensified because

increased enrollment in the CG courses and most of three distinct responsibilities placcd upon them
st lIdents rightfully see CG as an entry to a very fertile First the educators need to integrate the courses they
area of Computer Aided Design Computer Aided teach in context of the possible application and usage
vtanufactllre CAD CAM computer vision thus of the matcrial thcy tcach in industry rescarch and

leading on to Pattern recognition certain spccialized design Second the rcsponsibility thcy havc is to teach
topics in Robotics and Artiticial Intelligence a very wide spectrum of studcnts with diverse

Itedium and low level technologies acquire CG as an
backgrounds III their undergraduate and graduate
cnvironmcnt Third they havc to tcach courses in aeffective way towards high technology tools in their
su bject material expcflcnclIIg a very rapid growtharcas of expertise thus extending their growth by starting with the standardization of the language to thcincreasing the product line and productivity Both tcnd
implementational technology The growth ofto hold a promise of enhanced profits for two rcasons

specialized VLSI and specialized software componentsIi rsl the increased visualization of conceptual
relationships in their own environment leads to an onset

causes an additional clement of flexibility on the

of a new wave of creativity in this rathcr sluggish ficld
material and thc cmphasis in thesc courscs

C g thc introduction of zip codc scanners in Post
III A PROPOSED lJG CtlRRICl UJ1Ollice cnvironment or when human acccssibility can

be dangerous Robotic control of nuclear plants At this level the students arc likely to bc in the
Second thc new tools and methodologics kg Robotics Associate or the Bachelor degree program The
in Amcrican Automobile and Japancsc auto and stcel employmcnt would gcnerally be at tcchnical and or

industry provide flexibilities in arcas wherc the proven entry level engineers and programmers Herc the
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principles on which the fun tioning of the CRT arc IV A PROPOSED GRADUATE CURRICULlJI1

based thc 10 level graphICS commands and their

intcgratiun into other software are suggested for the By and large the ground rules for the design of the

tirst yuarter of the semester about three weeks gr du te curriculum needs to address a set of different

During the second yuarter of the first course the basis objectives and constraints Graduate students are

f com unication between the CPU as asscmbly level ge eral y full time e ployees and make it to thc

InstructIOnS and anyone of the established standard
ul11verslty onoe or tWice a week However these

graphic tcrminals 10 conjunction with their
students being far more motivated and mature can

incI rporation in thc high Icvel languages such as true
grasp concepts and need the introduction of the newer

baSIC turbo pascal Fortran C languages ctcJ is
mateflal at a consIstent pace Generally the classes

proposed During the third quarter the differences in
meet or about 2 1 2 hours a week and a project would

the I pcration of monochromic direct view storage tubes
a tYPical eans to provide hands on experience on

DVST and rastcr scans is suggested An overview of raphlc deVices In the University The entire class time

other output devices such as plotters graphic printers
IS generally consumed in discussing theoretical and

color graphic devices would also be desirable During
concepts of Computer Graphics

the fourth 4u lrter the functional roles of the graphics For the universities that do not have an established

I lter ace oanI the associated graphic processes in graphics laboratory an optional project to replace the

contlxt WIth he standard functions such as scaling lowest grade in one of the two or three examinations is

tra slal1 n n owmg rotation etc vould be ve proposed I n our experience about 30 percent of

deslr blc AIlIso suggest a lecture for the graphiC students do submit meaningful projects and about 10

Input functH ns for VST V th Gr lphics input GIN percent do these projects even though they would get

modImd R lstcr Jr lphlcS With a light pen an A grade evcn without the project For universities

In th e undergraduate course a Graphics Laboratory
contemplating eSl ablis ing gr duate and undergraduate

experience tl learn and play with microcomputers is
laboratones the followmg gUidelInes are suggestcd In

dcsirable The object of this one semester course is to
the u dergraduate education where the attendance and

provide an insight for the computcr technician with an
submissions of la boratories is all integrated activity in

Associate dcgree and with the basic functioning of the completing the requireme nts about half to three

hardware and for the low levcl programmers with some
q arters graphIC termmals or stand alone

understanding of providing interfacing a graphic device mIcrocomputer graphic systems arc proposed for cvery

a ld incorporating the asscmbly level programs with
tu ent enrolled Between the time to program and

higher lev 1 application programs The foregoing
mdlvld al preference the students generally complete

objective IS satisfied by the course work The
the assignment on time and do find terminals to do

laboratory fulfills this more fundamental objective of specialized projects For the graduate students thc

utilizing the inexpensive hardware and software
laboratory sell up needs fewer terminals Students

l1lierocomputcr graphics in the highly variable generally have facility to access personal and or

applications environment In a four credit course
company computer systems All graduate students do

meeting about 3 14 hours a week we suggest seven

ot use the niversity facility at the same time Still

laboratory assignments starting from point line and
m our expenence providing one terminal for every 2 to

bO commands to an advanced projcct to use the
3 students appears to be a compromise between

mlcrolOl1lputer for a project of the students choice
ul1lverslty capital expense and student needs for

1 he typical fourth assignment consists of writing a
graphICS hardware

higher levcl routine to translate scale and window any IV Course Organization This is again a very delicate

se ments of a pIcture they may have generated in the task for the educator For about 85 percent of the

tlllfd assignment In this Iass it is desirable for the students the graduate course is their first exposure to

student to cxpeflment With thc special commands any computer graphics thus placing the responsibility

I soelated wlth the specialize or color graphics board on the instructor to cov r about one to two semesters of

In the particular hardware envIronment the undergraduate course material in the first 4 5

In a two semester seyuence of four credit courses we
weeks or about 10 hours of instruction However the

suggest more in depth eovcragc or Ile same mat rial
students being motivated can conceive and retain the

with a more detailed laboratory assignment to include a
mat rial qu tle e ectively The last 9 10 weeks needs

project and a linal assignment Student interest should
peclal conslderatlon For this reason we propose two

channel the direction of thc final project The final mdependent graduate courses in computer graphics

assignmcnt should be reasonably complex and include
The first cJu se should be designed towards the

rotation translation and color coordination Typical of engmeers archltects and component designers so that

such a project would be the sun earth and moon
G can be lI1corporated in this work environment in an

dcpicting an annual cycle of repctitive events calculated
lI1teractlve Computer Aided Design sense The second

for any calendar ycar The dark and brightness pcriod
ourse sh uld be designed towards the students

of the earth and the moon should be coded by a
mtercsted 111 In age processing computer vision and or

colonng scheme Projects of this type are handled by
pattern Irecogl1ltlon Accordll1gly we discuss these

the l1lotivatcd students easily and the marginal students
course contents 111 the subscquent section

tind it hard to complete this final project
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IV 2 CAD CAM Oriented Graphics Course Vl Three Undergraduate Projects The first projcct

Th t t t f th t d d d d
discussed here has been complcted by a computcr

e m erac Ive par 0 c compu er al e eSlgn nee s

I h Th 1ft I
sCIence student who had an mhercnt mtcrest m human

specla emp aSls e ro e 0 conven lona
anatomy The work was completed m addItIOn to 1

man machme commumcatlOn as It IS enhanced by a
I I f h I b k didnorma comp etlOn 0 tea oratory wor an astc

wide variety of mput devIces needs about a two three
b k F I h hId ha out tour wee s Igures a t roug c CplCt t c

week 5 7 hours of mstructlOn and dIscussIon Next
f t f h h dunc IOmng 0 t e eart as It un crgocs one

the role of the human bemg as the creatIve component
f th db k d I d I h Th

cardIOvascular cycle The displays are m color and can
o e lee ac eSlgn oop nee specla emp aSls e

t t t d f th AI t
be synchromzed to the real tlmc heartbcat

mos ecen ren s 0 usmg e concep s 10
stethosco ic in ut

recogmzmg the negatIve feed components 10 channehng p p

and stabilizing the dcsign loop to its optimal The second project completed by an enginecring
configuration need expanded discussion for about two student who had an inhercnt intcrest in automobile
wecks A project from industry from the instructor s safety The display package predicts thc limits of the

background intercst and or experience should take safe speed of an automobile negotiating the curvature

about three weeks The remaining class time is of the road under different conditions of wctncss

discussing and monitoring studcnt project through the Figures 2a band c indicate typical displays whcn thc
scmester Finally the discussion of student projects speed and the road curvature steering wheel position
plays a dominant role From our experience students and condition humidity meter reading arc supplied to

pick problem areas to discuss which are consistent with the program This work was also complcted during the
Ihcir background in contcxt to finishing the project in last four weeks of thc semester

lime For the other students this area of instruction is
Th h d I d b h de t Ir prOject comp etc y a grap ICS eSlgnerbest exchanged between the students The educator

t d th d d d fmcorpora e e eSlgn an co mg 0 an cntlrc
learns from the students concerns other than what he

h d I Id b d fi d d
has taught in the class grap ICS e Itor cons cou e e me an

reconstructed to generate novel deSigns and pattcrns
IV 3 The Image ProclSsign Oriented Graphics Course This This program generated hard eopy units in color and

course mayor may not be placed in sequence to the offered extreme flexibility in generating a variety of
CAD CAM oriented course discussed in section 4 2 designs Figure 3 illustrates a design be generatcd in

Gencrally univcrsities do not have a prerequisite to the CSC 470 course

cither of the two courses except that the students

h ld h d t t d 0 th
V 2 Two Graduate Projects As discussed m sectIOn 4

s ou ave a gra ua e s an mg nce more e

d t d t th d d t t I graduate students work under dlffcrent constramts
e uca or nee s 0 covcr e un ergra ua e ma erla 10

h b t t t t th t
These projects become shghtly more encompassmg and

a urry u m con ex 0 e Image processmg aspec s

T I d t Id b th t fth a t
are generally accomphshed by the students at theIr own

yplca consl era Ion wou e e Impac 0 e eJlec

pace The first project completed by an archltccture
of resolutIOn color processor and graphICS board The

t d bl f d II d I ffi ds u ent IS capa e 0 omg a mo u ar 0 cc eSlgneffects of the hardwarc components IS slgmficant New
k d I ffi f hwor an p acmg 0 ce urmturc at t c approprlatcsoftware ISSUCS also demand three to four weeks of

I f d fi d h focatlOns 10 view 0 pre c me uman actors
diSCUSSion Material from the most recent pubhcatlOn I Th d I d bengmeermg ru es e secon proJcct comp ctc y a
statistical and syntactic pattern recogmtlOn edgc

t d d blcompu er sCIence stu ent mtereste m musIc IS capa e
relaxatIOn tcchmquc texture recogmtlOn cffects of

f d ft d d0 provI 109 very e ectlvc computcr al c musIc

rcftcctlVlty refractIVIty and hght source onentatlOn are
t t t d d d I b Ims ruc Ion to s u ents on an 10 IVI ua aSls t

also Significant tOpiCS recommended for dISCUSSIOn at
t t DBMS t k t k f t d t Iac Iva es a 0 cep rac 0 s u en s muslca

thc rate of one to two tOpICS each class The
t th d k I I ds reng s an wea nesses t a so provl es lor

profiCIency of the educator plays an Important role 10
t t t t d d d If d d Iau oma IC es 109 gra 109 an ISp ay 0 In IVI ua

thc progress of the class An excellent source of

I th t IEEE bl t d d t d t
and class performancc The posslbllltlCS of usmg such

matcna IS c rccen pu Ica IOn e Ica eo

CG d I C G h W Id bl h d b graphIcal computer aSSisted mstructlOn tcchmqucs arc
an a so omputcr rap ICS or pu IS e y

P II C
Immense

cnwc orporatlon
The list of possible student projects is long and it is

V DlSClJSSION OF STUDENT PROJECTS desirable for the studcnts to develop thc project bascd

Th f d th t f k upon their interest and motivation n undergraduate
c extent 0 creatIvIty an e amoun 0 wor 10

h CG b b t t
teacher developed a complete packagc for her geometry

proJccts lor t e courses can vary y a ou wo

d f t d At hIt I I h
class teach 109 them the principles and reasonmg

or ers 0 magnI u e t e owes eve we ave

d t b t h h I I d
behmd the theorems her students learn 10 class n art

stu en s su mlt 109 one page Ig er eve co es lor

h S h d II d th
student exhibited mtense creatIvity 10 altering thc

t clr proJect uc stu ents genera y en up WI an
d d I h II h b

t I b h d k II tl t
eSlgn an co orlng e mltla y put mto IS program y

or t 1 proJcd u1 I ey 0 ta e a le examlOa IOns

d h h fiB h A a hght pen We mtend to present and dISCUSS some of
an some ave a c ancc 0 a ow 10 t e cours t

these projects at the conference Another student
thc other cxtrcmc we have students WIth partICular d d I t I h It t dprovl c a comp e c y grap lca compu cr assls C
mtcrcst who turn 10 vcry SIgnificant proJccts TypIcal

t t I t d I t d t I
f h d h

ms ruc IOna cnvlronmen lor me Ica s u cn s earmngOtIs are reporte ere
h t duman ana omy an so on
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I

lig la 1 he deoxygenated blood comes from the body Fig Id The simultancous contraction of both ventricles

nJ lills the right atrium Oxygenated blood from the results in cardiac systole

lungs Ii lis the left atrium

lig 1 b The blook is pumped into the ventricles through Fig Ie Thc blood is forced through the semilunar valves

tile opcn mitral and tricuspid valves
into the pulmonary artery and aorta

I

I

lig k The bl ld lilis the left and right ventricles Fig I r The ventricles release again and semilunar valves

close Blood flows into the atriums The mitral and

tricuspid valves open and thc cycle bcgins again
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POSITION

DRY ROAD WET ROAD

Fig 2a Uniform curvature and a safe speed at different Fig 3 A typical output of a graphics design edItor

road conditions

ITI VI CONCUSION
is
pif 1111 We have suggested and discussed topics for thc one or
EilE i

j I i wo semesters of undergraduate graphics instructions
D l If In thc undergraduate instruction the laboratory work

I1

l

I
s made an integral part of the instruction set ofossible assignments are suggcsted in conjunction with

H
posIrToN he class discussion c rccommcnd that one scmcsterDRY ROA D WET ROAD If a four credit hour Course as a minimum exposure to

I he undergradua te Computer Science studentsp w

or thc grad ua te instruction topics research and

F 2b Variable curvature with the maximum at the
signmenls are recommended to a university ofrering1110stly evcning graduate instructions Two Courses not

Ig
d d t th

essentially in a sequence should sutJice to cover topics
centcr of the curvc Thc safc speed IS cplcte a e

right llf current interest and technical usage of computergraphics in an engineering or an image processingenvironment

II CI OI EDGEilENTS
i i i lW li o i i ii jS i l I thank Ill students at the City University of New

1 I I I i 1 1111 1 1 1 11 1 p
York and at thc Polytechnic University of New York ini I lT I

J

l f i I Brooklyn whl re I have taught these cou rses InCoIII pu ter Graphics at the Graduate and at the
i I i h 1 i

I I i
II ndergradua te levels The projects completed by some

i I i ii i i HI I i i k H M
r

Ji liIIi II llil i I II II 1 P
r

I If my students are outstanding and I have learned the
i

iiil
I

i il ii I i i i i H r
POSf tent of commitment that these motivated students

Cdn show from my interaction with these students It isIrr
w

I TDRY ROADTWET ROM idcnt from the projeets they submit and the qualityli
i L i Jf reports they generate In particular the projects by1 r Robert Blgun car skid Mr Curtis King heart

ul1etioning Mr Yann Stanczewski human
anatomy Mr Ronald Gordon A Music Training2e Variable curvature with minimum or no System and Mr Steven Robinson Graphics Design

Fig
The safe speed is depicted at Editor necd special mention I wish them the best in

curvature at the center

the right their carcers
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BALANCING PRACTICE AND THEORY IN

TEACHING DATABASE A PROJECT APPROACH

Barbara Beccue

Carol Chrisman

Applied Computer Science Department
Illinois State University

Normal II 61761
309 438 8338

ABSTRACT

This paper will describe how a project is used in an undergraduate database course to

illustrate a database development life cycle and give students an opportunity to apply
the database concepts taught in the course Working in pairs students develop an

application system which they implement using a micro database package The project
spans the entire development cycle from specification of requirements to implementation
of the system

application result in different levels

INTRODU of understanding

The Applied Computer Science Department The resources available for use in the
at Illinois State University offers a database course changed as a result of

program that attempts to balance theory the department purchasing micro
with practice It is felt that students computers and appropriate micro
need opportunities to apply the theory database packages The database course

in realistic settings Trying to was modified to include a semester long
provide realistic assignments presents a project during which the students
challenge in developing appropriate develop a database application The

learning experiences which blend theory project spans the entire development
and practice In programming courses cycle from specification of
this involves the use of assignments requirements to design of the database
that represent typical business and implementation of the system Each

programs In systems development two person team selects their own

courses students experience the application and the micro database

development life cycle through group package to use for the project The

projects involving an actual system type of database application system
being developed for real users that the students develop is a

Developing suitable learning experiences customized application system that
in other courses has been more of a allows users who are not trained in

problem database to interact with the
database In developing customized

One course in which developing micro database applications students

appropriate learning experiences has write procedural code similar to

been a problem is the senior level writing application programs for

database course The main problem was mainframe database systems This type
the fact that providing the necessary of application system was desired so

hardware and software for practical that the course would be relevant for

experience would require a large amount either micro or mainframe databases

of funding The lack of any database This paper will describe the project
management system that could be used in and how it is used to give students an

the course severly limited the choices opportunity to apply the theory taught
of learning experiences It is in the course

difficult for the students to develop an

understanding of database technology and PROJECT D FT
its impact on businesses from textbook
exercises Reading about database A typical student project ight be a

applications and actually experiencing system for a local veterinary who runs

the development of a database a small clinic and boarding service
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The system would automate the record For example if the system needs to

keeping for the animals treated at this keep track of 3 or 4 different objects
clinic fIlaintaining a history of all customers products sales etc it

visits and treatnents for each animal will generally make a suitable class

Reminders need to be sent to pet owners Froject
for each pet s annual checkup The

systeli1 would also maintain the record The second step of this part begins the

keel ing for the boarding service specification of the requirements for

scheduling facilities to be used and the selected application system The

maintaining records about the animals documentation for this step includes an

being boarcled Customer bills itemizing overview of the system and its users

treatment and boarding services and spec ificati on of the business

payments received are generated once a processing to be supported and the

month types of queries to be supported The

scope and purpose of the application
Even though students work with different system the users and what the system

application systems each team follows will do for the users should be clear

the same five part procedure for the from the overview narrative All

project The first part is selecting an processing needed to manage the data in

application systenl and documenting a the database must be identified Any
partial specification of this system frequent processing needed for the

The second part completes the system must be specified whether it is

specification of the system to be updating the data or making inquiries
developed by creating a conceptual model Students document the business

for the database The third part the srocessing by drawing a data flow

design phase for the system determines iagram and writing a description of

how the system will be implemented with each process on the diagram Students

a particular database management also list types of queries that the

package The fourth part is the actual system will need to support
implementation of the system The fifth

part is a summary and evaluation of the Part 2 of the project creates a

students experience with the project conceptual model of the data needed in

and the particular database management the database The data modelling
system used In addition to being a technique taught in the course is the

part of the total project each part is Entity Relationship approach This

treated as a separate assignment in that gives the students a chance to develop
it is assigned turned in graded and an ER model for a real system
returned Problems with earlier parts Students turn in an ER diagram and list

must be corrected and resubmitted each of attributes for each entity and

time The final project notebook relationship This completes the

contains cumulative documentation from specification of the requirements for

all the parts of the project The the team s application system

project accounts for 30 of a student s

grade in the course The thilrd part of the project is to

design the database application system
The first part of the project has 2 The micro database packages which the

steps Step 1 selecting an application students can use for the project are

system is often difficult for the all rela tional and allow saved

students because they do not understand procedural code This part includes

databases well enough to feel confident two main tasks designing a relational

about selecting a suitable system All model and packaging the system for

students have prior experience with a implementation in a way that is

development life cycle and group appropriate for the system s users

projects from a prerequisite systems The relational model being designed

development course so they are familiar should correspond directly to the ER

with projects of this type but not ones model developed in part 2 The

using databases Rather than being relational model should achieve an

overly concerned with selecting a appropriate balance between normalized

database application the students relations and retrieval efficiency
should consider application areas and Packaging a system is organizing it

businesses with which they are familiar into implementation units Each unit

It is important that the students be usually becomes either a menu choice or

able to make decisions about the system a special command for that system and

from a typical user s viewpoint If the is implemented by a separate program

student can visualize using the system named block of procedural code

and understands the needs of the users Programs would be provided for the

the student will be able to make standard processing described by the

knowledgeable decisions in designing the systems data flow diagram In

database An application area that is particular any complex transaction

somewhat complex usually works best that inv l ves updating several tables
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should be handled by a program so that example having students wr ite
it is hard for the user to create procedural code gives them an
inconsistencies in the database For experience similar to wr itiny
ease of use queries that would be used application programs for a mainframe
frequently should also be supported by database system Since the project is
programs done with micro database systems it

probably will not address some of the
The fourth part of the project is the concerns of mainframe database systemsimplementation of the application For example a micro system may not
system Currently students use one of allow multiple users accessing the
three available packages In this part database and may not provide securitythe needed tables are defined and sample and recovery facilities
data loaded The procedural code
decided upon in part 3 is written and The project is also useful to students
tested Each team demonstrates their in that it illustrates a methodology
working system to the class for database development The project

uses similar development phases to
The fifth part requires each team to those taught in an earlier systemswrite a report which summarizes their development course Students
experience with the project and experience this database developmentevaluates the micro database package life cycle as they carryout the project
used for the implementation Issues over the course of the semester This
addressed in this report include allows them to see how the development
strengths and weaknesses in the database methodology is adapted to fit a

management system Specifically the database environment
ease with which the system was

implemented is evaluated and any The use of the project has benefits for
limitations encountered are described the teachers as well as for the

students The application systems
cQNCLUSION provide a variety of realistic examples

for class discussions This type of
The project which has been described has project minimizes some of the problemsbeen used in this senior level database generally associated with actual team
course for two years The project has projects Having students provide the
been well received and seems to have information that would normally come

significantly improved the quality of from the system users eliminates some
the course Students seem to be of the problems and shortens the time
enthusiastic about their projects needed to do the project The small
Course evaluations have indicated that size of the teams reduces the projectstudents feel the project has helped management difficulties yet providesthem to understand what a database is for an exchange of ideas
and how it can be used

The experience with this project has
Having students develop a database indicated that it is a satisfactory
application helps the students learn the learning experience for the database
theory taught in the course One way course Implementing the project on
the project helps is by creating an micro computer systems is a relativelyenvironment in which to teach database inexpensive way to provide hands on

concepts The different systems being experience The project provides
developed within the class provide practical experience in applying the
examples that can be used to illustrate concepts taught in the course This
the theory The students involvement provides realistic assignments throughwith these systems make the examples which theory and practice can be
more meaningful than textbook examples balanced
The project gives students an

opportunity to apply the database
concepts in a real situation This
practical experience develops a depth of
understanding of the use of a database
management system that would not be

gained without actual experience

One goal of the course is for students
to gain knowledge that can be applied in
their future jobs Many students will

be employed by large companies which use

mainframe commercial database management
systems Techniques used in the project
can be used with either micro or

mainframe database systems For
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Innovative Teachin Methods
in the CAD CAM Flel d

by
Abhay V Trivedi

Southern Illinois University

The Technology Impact on Education

Increased competition from foreign Any new development is the result of

countries in every major industry has led the consistency and persistance of many brains

manufacturers and entrepreneurs in the United working together Any new idea is the result of

States in search of new and better methods for understanding the fundamentals and building on

increasing the overall productivity of in it It is this phase of building the funda

dustry today No other technology has had an mentals that a college or university education

impact on manufacturing as CAD CAM The tenn comes into play A thorough understanding of

CAD which refers to Computer Aided Design the fundamental s would definitely provide
and CAM which refers to Computer Aided Manu better researchers for tomorrow There is

facturing together represent the integration however a slight problem The advancement of

of CAD and CAM through a common data base technology is so rapid today that unless the

structure The technology CAD CAM involves the educational system is dynamic it will be left

use of advanced computer hardware like high far behind from reality It is this factor of

re olution graphics terminal light per keeping pace with the technology that innovative

digitizing pad electrostatic plotters along teaching methods have surfaced more so in the

with a mini computer or micro computer to last five years than ever before The use of

support the hardware tools Al so the tech multi media is not a need but a necessity
nology involves manufacturing tools like particularly in the developing areas like CAD

Numerical Control NC milling and drilling CAM Robotics and Automation in general The

machines sophisticated Machine Control Unit current trend in industry is towards hiring
MCU as well as other sophisticated systems people with at least some hands on experience

like Machine Vision and so on Software for on the system A look at the CAD CAM technology
the CAD CAM is equally advanced and expensive would suggest the importance of computer as

and capable of going beyond the graphic appli evident by the name Computer Aided However

cations of CAD into Computer Aided Process the knowledge of computers is extremely diffi

Planning and other non graphic applications cult to share through conventional methods like

The technology exists How do we attempt to textbook reading An integral part of CAD CAM

make it accessible to the future users of would be the use of a high technology laboratory
tomorrow perhaps at a substantial cost for understanding

the technology in full

The Demand
The Teaching Strategy

Just as the demand for computer scientists
is on the rise so is the demand for CAD CAM The best way to explain the teaching

technologists Professionals with the CAD CAM strategy would be to break down the subject

expertise are amongst the highest paid in the into its major components and look at each phase
nation As the demand for better products and closely so as to apply specific techniques to

better designs increases so does the demand each individual phase In the case of CAD CAM
for CAD CAM technologists CAD CAM technology the approach would be to break the subject mat

can be considered in a state where it has its ter in three distinct phases
own identity It is this recognition which

has created a tremendous interest in this Phase I Understanding the fundamental s

future s technology being carried through the
21 st century Along with demand CAD CAM has Phase II Application of Theory to

brought increased competition amongst job laboratory experiments
seekers in the designing and manufacturing in

dustry To survive the competition there is an Phase III Understandinq the transition

important factor the job seeker has to under from laboratory to industry
stand that is to demonstrate higher skills in
the technology to demonstrate his her hands The textbook approach would be appropriate
on experience gained on the system and more for Phase I as it deals with the explanation of

importantly to bring out his her educational the theory on which CAD CAM is based A simple
experience gained through attending a college or interactive program can be written for students

a university Knowledge of only the demand to get additional information on the subject not

factor can often be misleading if not accompan fully available in a single textbook The inter

ied with the knowledge of supply The survival active program would consist of a data base in

of the fittest law would still hold true eventu which information from different sources is

ally which in turn gives rise to another stored and constantly upgraded This form of

concept the art of acquiring knowledge Computer Aided Instruction would be an ideal

knowledge which is complete and thorough and supplement to conventional classroom teaching

meaningful Another feature that can be added to such an

instruction system would be a question and
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answer section which would be also responsible society and maintain a high standard code
for student evaluation in this particular area Supplement to the use of video tapes and films

is visiting ar industry implementing a CAD CAM
Setting up the laboratory for implementing system Field trips usually enhance a student s

the CAD CAM technology is the most time knowledge s ignificant1y as it is the first step
consuming and expensive task Typically a towards his final destination However it is
stand alone CAD workstation would require often not possible for a college or university

to conduct such trips due to their isolated
i A graphics terminal 1 ocati on from industries or sometimes also due

to the time constraint
ii Operator input devices

cursor control devices Conclusion
digitizers Alphanumeric and
other keyboard terminals The future s technology is just the

beginning The awareness to change is a good
i ii A plotter and other output devices approach however the tools of knowledge

enhancement are still not sophisticated enough
iv Central Processing Unit for a common person to become failure free in

the strugg1 E We are approaching more towards
v Secondary storage the common goal of increased productivity

better products better quality rather than
Also CAM would consist of one or more looking at any isolated segment of a technology

numerically controlled machines consisting of The improvement of the overall qual ity of educa
three basic components tion is based on the innovative ideas and sug

gestions brought forth today The change in the
i Program of instructions teaching trend should be directly proportional

to the chan le in technology Improvisations in
ii Controller Unit also called a the techniques have to be instant or would

Machine Control Unit result in a vacuum composed of confusion and
failure Although the specific case discussed

i i i Machine tool or other controlled here is the CAD CAM technology the principles
process pertaining to implementing a sophisticated

solution methodology remain the same and can be
Besides the hardware components of CAD applied to any developing or already developed

and CAM a respective amount of money has to be technology in general
spent on CAD CAM software Phase II thus takes
a student as close to an industrial environment
as possible It is here that a student gets a

ha ds on experience on the equipment under
stands the basic problems in equipment operation
gets a first hand look at increasing the pro
ductivity factor as also the inherent differ
ences in theory and practice The emphasis in
Phase II is laid not so much on how to replicate
an industry but to bring out the solution
strategies that can be adapted later on in

solving real world problems in the industry
An important philosophy that should be under
stood here is that we are simulating an indus
trial operation and not only observing it but

trying to find an optimal solution for the

problem if any exists

Phase II which tries to explain the tran
sition from a laboratory environment to an

industrial environment is perhaps less difficult
than most people foresee If Phases I and II
are accomplished successfully Phase III would

automatically fall in place A common approach
commonly used by many colleges and universities

today is the use of video tapes depicting the
actual CAD CAM operations in industry Genera 1

1y the video tapes are inexpensive and cover a

broad range of subjects beneficial to the user

Al so since the v deo tapes are updated con

stantly upon improvisations in the industry
they are a reliable source of information on

current trends in industry Usually these
video tapes are produced by a professional
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A PHASED APPROACH TO THE CASE STUDY IN

SYSTEMS ANALYSIS AND DESIGN COURSES

by

LaVon Green

Assistant Professor

Purdue University Calumet

Information Systems and Computer Programming Department

Hammond Indiana 46323 2094

219 844 0520 X498

ABSTRACT

This paper presents a technique for using the case study in CIS systems
analysis and design courses It has been applied in introductory courses

structured techniques courses and service courses for non CIS majors The
case study is used to simulate the phases of the system development process
The paper discusses how to prepare the students for the case study
assignments how to critique the assignments and how to grade the final case

study project notebook that is the cumulative documentation of all the
assignments

DEFINITION OF A CASE STUDY purposes on the job training would be

impossible to arrange and control when
teaching 75 students in a semester in the

A case study is a simulation of a real system development process
world situation A problem is posed for
the purpose of considering alternative
solutions to the problem related to THE PHASED SYSTEM DEVELOPMENT PROCESS

whatever topic is being studied Case
studies are often used for discussion

purposes only The case study technique In the past several years all texts that

that I am presenting is a practitional one I have selected for systems analysis and

that spans an entire course of study a design courses present a phased system
semester trimester or quarter development process The reason that many

textbooks present the phased approach to
systems development is that most

In this application the case study is used cOlnmercial organizations are recognizing
as a simulation of the real world the merits of the approach The phased
resolution of a business problem using a approach provides
computer information system In their

book Learning S stem Design Davis
1 a means for identifying andAlexander and Ye on indlcate that

simulation is a better technique than the organizing all the tasks to be

programmed approach fyr teaching problem completed for the development
solving techniques In the programmed of a computer information

approach each step of a task is system into a relative sequence
monitored with the feedback of success

required before the individual can proceed
to the next step On the other hand 2 a framework for defining the
simulation is not as effective as on the deliverables to be produced by
job training where prOblem solving the project team to be reviewed

techniques are used in the real world and at strategic points by the user

evaluated by others For all practical and management
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3 a basis for estimating and phases Emery Worldwide

controlling the system works especially well with

development process by dividing structured analysis and

t he process into smaller design techniques
sPJments

4 I have written case studies

It is this phased system development based on my experiences as a

process encompassing all the systems consultant in the field of data

analysis and design techniques to which I processing
have applied the case study technique

5 Students select a case study
HOW TO APPLY THE CASE STUDY TO CIS SYSTEMS from their experience using a

ANALYSIS AND DESIGN business problem that has

already been solved or one that

As I indicated the case study technique

is in the process of being
solved using automation In

that I recommend is designed to simulate a either situation the

real world systems development effort to techniques learned in class

solve a business problem The student will be applied to the real

takes the situation presented in the study world situation

through all analysis and design phases of
the systems development process Most
textbooks present a sample case study that Because the case study technique is used

Cdn be followed throughout all the phases to simulate the phased system development
However the assignments are programmed approach of the real world the technique
and usually do not allow the student much I use is also a phased approach The

freedom in selecting alternative solutions students are assigned deliverables that
to the problem Also most textbooks correspond to the tasks for the phases
present case study situations that address presented in the text The case study
one aspect of the system development assignments in Figure 1 correspond to the

process While these case studies help seven phase system development process
the students understand a specific covered by Senn in Analysis and Design of

technique in systems development they do Information Systems 2 Students work
not help the student understand the entire independently in the initial systems
process of systems development They do analysis and design course in order to

not make the student aware of the impact practice all new techniques Students
that decisions made during analysis phases work in teams in the advanced structured

will have on the design and eventual analysis and design course in order to

implementation of a computer information experience the effect of structuring the

system My proposed case study technique work effort

does

While I am discussing the initial phase of
The case studies I have used come from the system development methodology the

several sources
students are reading the case study or

investigating their work environment for a

suitable case study Purdue University
I Some textbooks provide a stand Calumet is a commuter campus with 62 of

alone case study as an appendix the students attending on a part time

intended for independent basis Therefore many students are

student development employed in the data processing area or in
a business situation where suitable case

study material is available I also
2 Case study manuals such as discuss the case study in class when

Mason Oaks by Eliason are prompted JY students questions and

available However these tend schedule private sessions for students
to be programmed leading to a developing their own case studies Of

single right solution course the discussion continues throughout
th course Because interviewing is the
prlm r ata collection technique used in

3 Harvard Business School Case he ln tlal analysis phases I set up some

Services offers many computer lntervlews ln role play situations to give
related case studies Wh i 1 e

the students practice in this difficult

many of these are limited to a technique and to give them some more

specifiC aspect of systems
details relating to the business

development some such as
situation Sometimes I am the interviewee

Emery Worldwide are
and the class as a group asks the

excellent for adaptation to the questions as the analyst Sometimes I

systems analysis and design
have the students participate in a one on
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PRELIMINARY INVESTIGATION PHASE DESIGN OF SYSTEM PHASE

0 Draw an organization chart 0 List all input transactions
0 Write a memo to schedule an 0 List all output screens and or

interview with a user reports
0 Conduct the interview one on one 0 List all files master

in class role playing transaction table backup
0 Write a memo summarizing the history

interview 0 Design one output screen or

0 Write the Feasibility Report report
Summary of recommendations 0 Design one input transaction form
Statement of problem or screen

Details of problem 0 Write the input procedure for the
Potential benefits transaction

Increased revenue 0 Design the corresponding input
Decreased expenses transaction file
Intangible benefits 0 Design one master file

Feasibility operational 0 Design one table file
technical financial 0 Write one program specification
Recommendations Purpose
Estimates and Gantt Chart for Inputs
the next phase Outputs

Processes using decision
tables decision trees

DETERMINATION OF REQUIREMENTS PHASE Structured English
Nassi Schneiderman Charts or

narrative
0 Draw the data flow diagram for Hierarchy chart

the current system 0 Write the control procedure for
0 Draw the system flowchart of the program

transaction processing subsystems
File maintenance subsystem
Business processing subsystem DEVELOPMENT OF SYSTEM PHASE

0 Draw a system flowchart of the

management information subsystem
0 Write the system proposal 0 No assignment

Cover memo

Summary of recommendations
Overview of systems study SYSTEM TESTING PHASE
Detailed findings requirements
Alternative solutions
Cost benefit analysis 0 No assignment
Recommendations
Estimates and Gantt Chart for
the next phase IMPLEMENTATION PHASE

0 Conduct the walkthrough of the
proposed system flowchart

0 Write an agenda for the post
implementation review meeting

DEVELOPMENT OF PROTOTYPE SYSTEM PHASE

0 Prepare a sample screen or report
for user

Figure 1
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one role play situation with the my method changed from a semester end

interviewee given a script on how to play assignment to the phased approach I now

the role and with the individual playing use Many students have come to me saying

the analyst asking the questions that the major problem with the case study
was that they could not spend as much time

on it as they would like because of other

The students work on each phase assignment demands on their time

after we have studied the purpose
and the techniques required to complete
the tasks within the phase The A recent study conducted by Bruce Joyce

deliverables of the phase included as part and Beverly Showers at the University f
of the assignment represent a sample of Washington also supports my approach
what would be produced in a real world The purpose of the study was to determine

situation Each assignment is inserted in the ability of an adult student to apply a

the project notebook which is the learned technique on the job When

cumulative documentation of the system presentation techniques alone were used

development process Each assignment is 5 of the adults could apply what they

submitted to me as though I were the learned When demonstration or guided

manager of the project I record the date practice ike a case study were used

of the original submission of the 10 15 cou1d apply what they learned

assignment to track the timeliness This is not an overwhelming percentage of

relative to assignment due dates These success but it is two to three time

due dates simulate project target dates better than with presentation alone When

I critique each assignment as would a on the job effort was combined with

project manager based on the information coaching 90 95 could effectively apply

provided and the assumptions made by the the techniques My students practicing
analyst and based on previous decisions the techniques with work related case

made for the project There are many studies resemble the latter group

right solutions to the case study If

an assignment needs correction the

student can resubmit the assignment as My experience and research findings as

often as necessary As in the real world noted encourage me to continue to improve

which we are simulating with the case the caSE 5 tudy metJhods I have pract iced

study the systems analyst cannot proceed I plan to enhance future systems analysis
with subsequent phases of systems and design courses with hands on use of

development until the current phase is automated analysis and design tools The

approved by the users and management The automated approach to systems analysis and

student assumes the role of the systems design coupled with the phased approach

analyst throughout the course will put our students in step with the

leaders in systems development techniques

The entire project notebook is submitted

at the end of the semester for grading BIBLl OGRAPHY

No grading is done until this time It is

the finished product and the record of

timeliness that determines the grade for 1 Learning System Design An Approach to

the case study Following is the point the Improvement of Instruction Robert H

system I use when evaluating the case Davis Lawrence 1 Alexander Stephen L

studies Velon McGraw Hill Book Company 1974

Completion of all assignments 25 2 Analysis and Design of Information

Timeliness 10
SystemS James A Senn McGraw Hill Book

Lompany 1984

System flowchart 20
3 Adult Learning More Than

Walkthrough presentation 5 Information Jim Bellanca Illinois

20
Renewal l stitute Arlington Heights IL

Quality of format 1986

Content 20
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STUDENT APPRAISAL OF THE CASE STUDY METHOD

Student response in the university
administered student evaluations have

improved toward the case study project as
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AN INTEGRATED AIS MIS COURSE

Angelo E DiAntonio Arthur B Kahn
Towson State University University of Baltimore

ABSTRACT

An experimental interdisciplinary course to interface Accounting Infor
mation Systems and Management Information Systems is described The

class included twelve graduate MIS students an Accounting professor and
a Management Information System professor

Novel features included the design and implementation of an accounting
system on a microcomputer using an electronic worksheet An atmosphere
of open discussion was established when the two professors challenged
each other and then invited the students to join in

The overall experience was informative instructive and beneficial for

all of the participants Activities such as this must be encouraged and
welcomed by the university community

Management Information Systems do not

INTRODUCTION have any generally accepted definitions
Thus the first result from our combined

During Summer 1985 an experimental inter effort was the personal recognition of

disciplinary course was taught by a team the state of the art The students were

including an Accounting professor and a made aware of this

Management Information Systems professor
at the University of Baltimore We also used CASEBOOK IN ACCOUNTING

Intuitively we felt the need for INFORMATION SYSTEMS by Romney Cherring
interaction between our disciplines ton and Hansen 1985 John Wiley Sons

Each of us had something unique for the Inc Each student was required to exa

students and we recognized an opportunity mine one case and use it as the basis for

to more intimately explore the interface an oral presentation to the class The

between our disciplines We also textbook periodicals fellow class memb

anticipated that an integrated experience ers and the instructors served as re

would promote a synergistic interaction sources for this activity

The course involved twelve students pur A case study project required the stud

suing a graduate MIS program Before ents to write a critique of topics dis

enrolling students were informed that cussed in class and in the textbook using
this was an experimental interdisciplin the style of the ACCOUNTING REVIEW

ary course and were given an overview of AMERICAN ACCOUNTING ASSOCIATION

the course Half of the students had

undergraduate degrees or work experience
in Accounting The other half had MIS SPREADSHEET PROJECT

backgrounds with minimal formal back

ground in Accounting and little interest A spreadsheet implementation of a full

in the pursuit of Accounting knowledge or accounting system was an early highlight
training They were more interested in of the course Incidentally the

examining applications of COBOL as well students learned spreadsheet and

as hands on computer experience microcomputer skills However the main
focus was to expose in clear yet dynamic
terms the basic structure of an

COURSE ORGANIZATION accounting system The class was

segmented into several teams each
The syllabus Fig 1 included readings assigned a specific subsystem Receivab
from the Moscove Simkin text ACCOUNTING les Payables etc There were detailed

INFORMATION SYSTEMS 1984 John Wiley instructions with respect to constraints
This book has a reasonable blend of Ac on the spreadsheet Each team used a

counting Information Systems as well as specific non overlapping section of the

Management Information Systems It spreadsheet After each group completed
provided a solid basis for reading their project the templates were

assignments and lectures In our search superimposed to form a primitive but

for a text we found that the terms complete accounting system
Accounting Information Systems and
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CLASS ATMOSPHERE schism in the philosophical framework of
the two disciplines The primary MIS

The syllabus is shown in Figure 1 Class obligation is to the managers within the
discussions and lectures closely followed enterprise while accountants are often

selected chapters in the Moscove Simkin responsible to stockholders regulatory
textbook Figure 2 displays the plan for agencies and creditors all outsiders
the evaluation of students It includes
a final examination based on class activ The obligation of MIS rests within the

ity textbook and lectures The pur organization There is a basic require
poses and objectives of the evaluation ment to help decision makers analyze
were thoroughly discussed with the class design and implement systems There is a

during the initial class Figure 3 lists further c rroni tment to become involved
the titles of cases that the students with the day by day activity of the org

selected The case discussions were anization MIS system responsibilities
parallel to the content material of the are on going and pervasive The MIS

textbook and the class lectures group is concerned with the handling of
individual transactions including design

Students were given ample opportunity to and flow of documents as well as the

discuss topics under consideration with details of data entry The selection and

out constraint They were encouraged to specification of hardware and software

give vent to their individual opinions also fall within the province of MIS

without intimidation from the instructors
or from members of the class The dis
cussions proved to be free open inform EXTERNAL vs INTERNAL AUDITORS

ative and instructive It was interest

ing to the instructors as well as the The extensive design efforts required for

students to observe the manner in which modern management information systems
topics were dissected examined and de creates a dichotomy between external and

veloped to the mutual satisfaction of all internal auditors which was non existent
the participants thirty years ago

At the outset a problem arose because it External auditors are responsible to such

was agreed that the Accounting professor regulatory agencies as the Securities and
would lead the lectures The students Exchange Corronission the Federal Home

with the MIS orientation were concerned Loan Bank Board and the Interstate

that without a strong Accounting back Corronerce corronission Public accountants

ground they would be at a disadvantage also are responsible to shareholders and

Fortunately they discussed this concern the corronunity at large These groups

with the MIS professor and the issue was singly and collectively depend upon the
resolved by assuring equal emphasis to auditors to grant opinions as to the

MIS and Accounting fairness of the financial statements at

the end of each year It is imperative
It was recognized by all that Accounting that public accountants maintain their

terms and concepts required definition as independence to support their unbiased

a prerequisite to meaningful discussion stance The auditors are bound by the
In this regard all members of the group CANONS OF PROFESSIONAL ETHICS promul
had responsibilities The nonaccounting gated by the American Institute of Cert

students were required to question ac ified Public Accountants

counting terms and concepts In turn

the accountants were required to provide Because of their exposure to civil lia

jargonless responses The lack of ac bility and criminal penalties the exter

counting background in some was turned nal accountants have an entirely differ

into a benefit when the nonaccountants ent relationship with the company than

learned to ask and the accountants learn the MIS group Should the pUblic ac

ed how to answer countants be found grossly negligent in
the performance of their engagement they
may be subjected to penalties and damages

DIFFERENCES IN RESPONSIBILITIES which require extensive expensive and
exhaustive litigation In the eighties

As the course progressed we recognized the malpractice insurance premiums of

many differences within the faculty team accounting practitioners have soared

and also among the students The differ along with the more publicized medical

ences between the disciplines appeared to malpractice premiums
divide and create a hostile milleau But

probing consideration found a bonafide A high degree of credibility is essential
basis for the differences to effective accounting practice Any

attack on credibility causes deteriorat

The objectives of MIS and accounting are ion in public perception of auditors

different The mission of MIS is to work Damages to their public image damages an

within the organizational structure The accountant s ability to function In a

emphasis among accountants is external severe case loss of credibility may lead

reporting These differences cause a to criminal prosecution and loss of

114



license which would bar the individual instructor team effort that we began to

from further practice of accounting To appreciate the divergence of our disci

date there is no comparable licensure plines Much of this discussion was dur
for MIS professionals ing class and the students not only re

ceived the benefit of our conclusions but
Internal and external auditors have diff actively participated in deriving them
erent roles The external auditor is The nonaccounting students did gain an

precluded from participating in the de interest in the mechanics of Accounting
sign of the system But if the system is The Accounting people began to appreciate
to be auditable it is essential that the viewpoint of nonaccountants Both
auditors be involved with the design from groups of students learned the necessity
inception This dilemma may be resolved of gaining better communication skills
by having separate sets of auditors for The dialogue between the two professors
the design nd attest functions Clients provided a model
tend to engage accountants initially for
the attest function The accounting
firms tend to use this as an entry to COST BENEFIT

generate management advisory services
which include system design When a firm The cost benefits of this course merit

s performing both attest and design comment Two professors for 12 graduate
services for the same client the firm summer students just breaks even for us

must make every effort to avoid even the We don t recommend this as a continuing
hint of a conflict of interest practice However such a team effort is

well justified occasionally from the
IMPACTS viewpoints of course development faculty

development and as a springboard for re

Although we were aware of these differ search The current paper is one of a

ences before the course it was only series of research projects that was and
through discussions stimulated by the will be generated by this effort

Lecture 1 Introduction to Accounting Information Systems
Lecture 2 Accounting Information Systems and the Accountant

Lecture 3 Management Concepts
Lecture 4 Introduction of Computers
Lecture 5 Systems Analysis
Lecture 6 The Design Phase
Lecture 7 Computer Files and Databases for AIS

Lecture 8 Internal Controls Within AIS

Lecture 9 Controls for Computerized AIS

Lecture 10 Computer Crime
Lecture 11 Resource Acquisition
Lecture 12 Review Findings and Conclusions

Figure 1 SYLLABUS HIGHLIGHTS

Spreadsheet Project 15

Project Presentation 15

Paper 50
Final Examination 20

TOTAL 100

Figure 2 EVALUATION OF STUDENTS

1 Systems Analysis and Document Flowcharting
2 Analysis of Existing System
3 General Systems Design
4 Input Output File Software Evaluation
5 Detailed Systems Design Output Input and Files
6 Evaluation of Request for Proposal
7 Systems Configuration
8 Implementation Task Planning

Figure 3 TITLES OF STUDENT CASE STUDIES
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THE DESIGN AND USE
OF A

NASSI SHNEIDERMAN PROGRAMMING TEMPLATE

Dr Thomas W Mason

Department of Computer and Information Systems
Florida A M University
Tallahassee FL 32307

Although there is evidence of adoption of Nassi Shneidermancharting by industrial programmers this technique is
conspicuously absent in present day programming logic textbooksAt Florida A M University Nassi Shneiderman charts are taught inthe Structured Design course Their use has led to thedevelopment of a Structured Template which is a stylized versionof a standard end of file processing method as diagrammed with NS charts The Structured Design course uses the Structured
Template in the design of real world data processing problemsThese problems include the consideration of report titles pageheadings page summaries and report summaries The considerationof these report enhancements led to the recognition of a programsub structure heirarchy which is used to further reinforce thesystematic approach to program design Based on currentexperiences with this approach a new course is now beingprepared to integrate Pascal into the present material
Improvements in student programming ability have been observedbut have not been formally measured

INTRODUCTION single entry point and a single exit
point Thus Nassi Shneiderman charts
preserve the Bohm Jacopini requirementsIn 1966 Bohm and Jacopini s landmark for structured programming without

paper 1 introduced the concepts of allowing the entry of non structuredstructured programming They showed that elements
all programs can be written with three
programming constructs sequence
selection and iteration Further each of The acceptance of Nassi Shneidermanthese constructs has a single entry charts for information system developmentpoint and a single exit point Thus a is growing but the evidence is largelystructured computer program is one in anecdotal Yoder and Schrag 3 reportedwhich the flow of control is straight on the experiences of progran ers at theline from the first structured construct IBM Systems Product Division as of 1978to the last They cited advantages of Nassi

Shneiderman charts over HIPO charts
flowcharts psuedocode and prose in the

In 1973 Nassi and Shneiderman 2 areas of program design programmingdeveloped a method of flowcharting that peer review and program documentationgraphically complemented the concepts of There has been little subsequentstructured programming Prior to their documentation of industrial usage of N Sdevelopment structured programs were charts in the literature
displayed with traditional flowcharts
What was needed however was a design
tool that only allowed structured If we consider textbooks to be
programming constructs Nassi Shneiderman representative of the practices used incharts see Figure 1 were the answer to programming education then Nassithis problem Shneiderman charts have not been widely

adopted in aCddemicircles Saret 4
mentions Nassi Shneiderman charts butNassi Shneiderman charts are a sequence they are not used to chart algorithmsof rectangles Each rectangle is of only Motil 5 uses N S charts but calls themthree tYPes sequence selection and flow blocks Schneyer 6 currently has

r petition Further each rectangle has a the only progran ing logic text on the
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market using Nassi Shlleiderman charts
The PROCESS RECORD section is repeatedly

He specifically adopted them because he executed as long as the variable done

felt they were the best visual aids to processing has a value of no This of

the construction of structured algorithms
course is the work horse section of

yet devised at the module level 7 the program design The importance of

this section and its repetitive nature

are emphas i zed by the dark background

DEVELOP IENT OF THE
that is lsed This is a slight stylistic

STRUCTI J RED TEMPLA1 E
departure from standard Nassi Shneiderman

charting practices but it seems to work

In the past our programming logic course

entitled Structured Design used The SUMMARY section is entered once the

flowcharts and psuedocode but we have PROCESS RECORD section is exited when

recently re oriented this course to use
done processing has a value of yes

Nassi Shne derman charts as the preferred In this section the student draws the

design tool Further it was noticed that Nassi Shneiderman diagram for the summary

the bulk of the problems used in that
actions

course were batch processing problems
using end of file processing logic In

particular the end of file processing
USE OF THE STRUCTURED TEMPLATE

logic that we adopted treats the end of

file record as a special form of sentinel

record
In using t he Structured Template the

stress is constantly on program design
Students ire introduced to a systematic

Thus in N S chart form the basic method of de termining the design elements

processing logic is
to be drawn in the Template The

Structured Template does reduce program

design to a fill in the blanks approach

Initialize all relevant variables but that merely frees the student to

Read the fields in the first record
concentrate on the important aspects of

the program The keys to success in using

WHILE not the end of file record
the Structured Template are to understand

the problem understand the method of

I Process the data in those fields solution and to systematically design the

Read the fields in the next record computer program

Calculate and write all surrnnary values
USE OF THE STRUCTURED TEMPLATE

IN THE STRUCTURED DESIGN COURSE

From this basic logic a template was

designed to be used for all end of file In the Structured Design course the

processing problems The purpose of the Structured Template is used first for

template was to focus the student s
warm up problem activities These are

attention on those programming aspects
basic processing activities but they are

which changed from problem to problem
formula ted outside of the typical data

while reinforcing the constancy of those processing problem statements We use a

program control aspects which are
file whose values are playing cards and

unchanging from one problem to the next problems are posed which lead the student

That template is shown in Figure 2 The to consider the activities of

student s Nassi Shneiderman diagrams are

written in the sections labeled a selecting cards of different types

INITIALIZATION PROCESS RECORD and b countinq

SUMMARY

c accumulating
d averaging
e using flags to control processing

The Structured Template reads like
f findin9the smallest or largest value

a

standard Nassi Shneiderman diagram
in a file

although stylistic changes have been
g recognizing a sequence of cards all

made The first section is the
cards in the sequence have the same

INITIALIZATION section of the program
suit

This is followed by reading the first

record and testing for the end of file

record The end of file record test was
Next students are introduced to problems

made explicit because of the lack of
that are more representative of the

uniformity of handling eof tests among
real world These problems use the same

progranuning languages or vendor n chines
processing activities that were stressed

It was felt that this explicit test could
in the warm up problems however the

be translated into any programming
problem assignments are made more complex

language
by including requirements for
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report title abilities of some students in COBOL

page heading with page number FORTRAN and Data Structures Certainly we

page summary
have observed a considerable increase in

report summary
the rigor of the Structured Design course

due to the use of the Structured

Template We expect the inclusion of

Each of these report enhancements is Pascal to be the last needed ingredient

examined and is shown to have a generic to produce a superior sequence of

program structure when represented on the introductory structured programming

Template Further it is shown that page courses

heading structures always precede record

processing structures Record processing
always precedes page summary structures REFERENCES

And finally in the summary section the

page summary logic for the last page will

always precede the report summary logic 1 Bohm C and I Jacopini Flow

structure Diagrams Turing Machines and Languages
with only Two Formation Rules

Communications of the ACM vol 9 no 5

Thus there is a heirarchy of program May 1966pp 366 371

sub structures that is inviolate This

heirarchy becomes an important teaching
tooL program design now begins with the 2 Nassi I and B Shneiderman

step of identifying the component Flowchart Techniques for Structured

structures required by a given problem Programming ACM SIGPLAN Notices vol

Each component is then considered in turn 8 no 8 August 19j3r ppr2 i6

as dictated by the heirarchy Each

component structure has a specific form

which is entered into the structured 3 Yoder C M and M L Schrag

Template with the changes dictated by the Nassi Shneiderman Charts An Alternative

particular problem to Flowcharts for Design proceedings of

ACM SIGSOFT SIGMETRICS Software Quality
and Assurance Workshop November 1978

Additional course topics include control pp 386 393

break logic arrays and simple data

structures
4 Saret L Data processin Logic

McGraw Hill New York 1984
EXPERIENCES TO DATE WITH THE USE

OF THE STRUCTURED TEMPLATE
5 Motil J Programming principles An

Introduction Allyn and Baconfnc
The Structured Template has only been Boston 1984

used one year Further of the two course

instructors only one used the Template
exclusively We have not formally tested 6 Schneyer R Modern Structured

its effectiveness Student acceptance of programming program Logic Styreand
Nassi Shneiderman charting in general and Testi MitchellPublishing Inc Santa

the Structured Template in particular has Cruz 1984

been favorable and encouraging

7 Schneyer R p xii

Student behavior seems to indicate that

students would significantly benefit if a

programming language were introduced into 8 Schneyer R p xii

the course as program logic is being
studied Schneyer referred to this

dilemma when he wrote Although my

approach is language independent it

is my firm belief that any course in

programming should be accompanied by
actual programming activity 8 The

faculty of the department have come to

the same conclusion and starting in the

Fall semester 1986 the structured

programming logic course will be expanded
to two semesters by integrating the

equivalent of a semester of pascal

Even now however we can discern a

marked improvement in the programming
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INFORMATION SYSTEMS TRAINING IN A LIVING LAB

A HODEL FOR DEVELOPING STUDENT GENERATED LIVING CASE STUDIES IN A SYSTEMS ANALYSIS C IClJllJM

ILENE SIEGEL DEUTSCH
SCHOOL OF COMPUTER SCIENCE AND INFORMATION SYSTEMS

PACE lJoIIVERSITY

Th i s paper is intended to serve as a pract i ca 1

guide for the i lementat ion of a Systems
Analysis curriculum using I iving case studies

deve loped by the students as part of the course

requirements

develop and practice systems analysis skills asINTRODUCTION
they are being learned Using a live case study
also gives the student an opportunity to call on

Pace University s approach to informat1on
knowledge from other disciplines while he is on

systems integrates appl ication and technology his feet he also has the opportunity to fall
real business professionals and students down in a safe learning environment the

Communication skills both written and verbal classroom
are an important cornerstone to this approach to

the teaching process IMPLEMENTING THE APPROACH

BACKGROUND
By the third week in the semester the students
are grouped in se 1 f se 1 ec t teams The team

fhe New York City campus of Pace UDlvers1ty 1S members select one case to work through as a
located in the financial and municipal district team during the semester Therefore the team
of Manhattan A preponderance of the students member whose case is chosen becomes the resident
are employed through Pace s extensive model

source of information The team members review
cooperative education office Information the existing system in detail Sometimes they
Systems is a strong well developed well will make an on site visit invite players in
enrolled major The Systems Analysis course the existing system to a team meeting or design

Systems Concepts I course number IS 206 is and administer a questionnaire in their effort
an upper 1 eve 1 course for j un i ors and sen i ors to better unders tand the I i ving case
It is a required for all Information Systems
majors and is followed by another required There are several presentations by each team to
course Systems Design Systems Concepts II

the class during the semestpr paralleling the
IS207

course work and reflecting the progressive
phases in the systems developmlDt cycle Ihesp

A I though the New York CIty bUS1 ness communI ty presentat ions have a threefold purpose student
provides a rich resource of talented evaluation for grading peer and instructor
professionals who come into the classroom and feedback and development of publ ic speakingshare their expertise and experience with our skills This process culminat es in a majorstudents we go beyond this We see our own presentat ion by each team at the end of thp
university administration as information systems semester a simulation ot an actual
consumers we a Iso explore the faculty resource presentat i on to management
with guest speaking engagements across our

School of Computer Science and Information Managing a Systems Analysis course as this model
Systems we go further by encouraging the use of

suggests helps belter prepare the student fOl
living case studies from our students own work the dynamics of actual corporate life provides

experience This approach supports Pace s for animated class discussions and helps make
strong commitment to field placements student

teaching fun
internships andcooperative educat10n

ADVANI AGlS 10 IHF APPROACH
WUAT IS A LIVING CASI SIUIlY

Integrates academic knowledge with
A living case study is a hands on experience experiential processthat a student has had in his her own work

environment Instead of using two dimensional Helps students see appl ication of
professionally written case study material to

systems analysis techniques within
illustrate systems analysis techniques the their own realm of life work
student is asked to first wr i te a case study ex per i ence
about his her actual job experience vis a vis a

specific pr oblem in the organization Here we Adds excitement to a classroom
are looking at the first step in the systems
deve 1 opment eye 1 e problem ident ificat ion Protects facu lty from hav i no to read

the same systems analysis case studyThe student has an opportunity to begin to forever

121

11 11



NECFSSARY COMPONENTS TO fHf APPROACH

Students wi Lh work experIence in

ny sile environ nt

An experiment al att i tude toward the

teaching of Systems Analysis

A bel ifd that interact ive learning is
more meaningful

thon tatlc I earn i ny

CONCLUSION

1 his appn ach the use 01 student gener ated
ive case studies lo teaching Systems

Analysis works wId I when a majority of the
student haw been or ar e currently employed
Using living case maleria I adds depth and

interesting complexities of dimension to both
the I earn i n 1 and the teachinl process The
richness of the students experIence in the
classroom In juxtaposition to ttlPir I iving
cases illicits commenls like these al semester s
end

My boss reaIly wanted to know more about

my ideas r egarding our system

We ve changed things around the office
since my t eam s analysis and
reCORllnr Tllil t i ons

Who could ask for anyt hing more

integration of applicat ion and r hfl oric
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AN EXPERT SYSTEM FOR PROBLEM SOLVING AND DECISION MAKING IN A SYSTEMS ANALYSIS AND DESIGN COURS

Marian Sackson
School of Computer Science and Information Systems

Pace University
Pleasantville New York

Problem solving and decision making are some of

the learning components of a systems analysis and
des i gn course Thi s paper descr i bes an expert
system develop d to enhance the learning process
for problem solving and decision making

The learning of a structured system s life lhe inference mechanism applies the rules of the
cyc 1 e the steps of the systems ana 1 ys is and knowl edge base to the i nformat i on colIected in adesign process data flow diagrams data fact base to reach a decision The fact base isdefinitions and all the other aspects of an information collected from the expert systemintroductory course in systems are very user relevant to a specific problem informationimportant But one topic of any systems course inferred by the expert system and any othershould include problem solving and decision detailed information pertaining to a specificmaking To fulfill this requisite I have task
developed an expert system that can be used to
test the students decision making skills Pace University has used a Husiness Strategy and

Policy Simulation Game for a number of years inDecision making is fundamental to human
a Husiness Strategy and Pol icy course Data hasexistence We are continually faced with been collected over a five year per lod relevanl

problem that need solutions Decision making is to the business decisions made while playing the
a very complex activity The process often

game I used this data to develop an expertposes alternative courses of action each of system based on group decision makingwhich must be evaluated for its relative merits
Sometimes the decision depends upon the The Management Department faculty from Pacereact ions of others somet imes chance factors Un ivers i ty that use the Managemenl Game had
are involved often decision making is been individually given a set of 22 possible
accompanied by a perplexing mixture of success variables Ihat influenCthe decisions made
and failure Decision making involves lots of while playing the game rhey rated the
different kinds of knowledge and planning importance of the var iables and I ist ed thebehavior Decision making requires cognitive factors that affect the variables fhe decisionact iv i ty and is psycho 1 ogica 1 in nature val iables ar e pro i c i ng advert i i ng pnJductDecisions are made by an individual or through a research and development and so for th Some of
group process the factors influencing the pricing decision

for example would be competitor prices averageThe term expert system or knowledge based cost to pr oduce each unit demand expeclat i onsystem are computer systems that have evolved and the like fhey submil ted their responsesfrom research in the field of artificial and they were classified and r esubmitled usingintelligence These computer programs are a modified Delphi system These resulls and thedesigned to represent and apply factual collected historical data were used 10 developknowledge of specific areas of expertise to the expert system fhe internal dala containssolve problems Experts use public knowledge financial stalements such as an incomeand private knowledge The public knowledge slatement flow of funds and financial posit ionincludes published definitions facts and statementIt also cont ains exlernal data suchtheories about specific domains of study The
as GNP personal consumption expense indust ryprivate knowledge consists largely of rules of estimates et c

thumb that are referred to as heuristics It
is the heuri st ics that enable experts to make Recent active data from a prevj au game sess i oneducated guesses when necessary recognizing were submitted t o the expert system The
promising approaches to problems and deal decisions oul pulted from I he expld syst em Weneffectively with incomplete information

compared wit h game outputItIIS was the scheme
used to fine tune the expert sy dymAn expert system is a computer program that

behaves in manner simi lar to a human expertIt fhe expert system was then run I ive for a
models the decisions of human experts works in simulat ed t ime frame of twelve business quar ters
a specific task domain gains power by having a three years It became one of the gr oups 01large amount of knowledge and uses an automated decision makers compet ing wit h six other studentinference process to draw conc 1 us ions from that

groups for market share profi ts ete in oneknowledge An expert system components can be industry Ihe pr esence of t he exper 1 system wasbroadly classified into a knowledge base not known to the students so as to preserve theinference mechanism and a fact data base The int egr ity of the game sessions
knowledge base is information derived from human
expert s heuristics judgements and intuitions
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fhe comparIson of the expert system decision

making capabilities with the students showed

aver age to poor student decision makers did not
cost benefits schedule

perform as well or better than the expert
data base requirements

system The better students learned from physical requirements

experience of reviewing the output from each hardware configuration
business quar ter and outperformed the expert software specifications
system An expert system in general contains 2 The Design Phase

knowledge but it can not dynamically learn new Pert chart for scheduling the

knowledge development and implementation
3 fhe Test ing phase

The use of the expert system described has a Ul termining accept ance tests

number of appl ications to training students in Developing test data

decision making 4 The Maintenance Phase

Determining a maintenance

1 Active participation by studont s stimulates schedule

their interest in the subject Decisions for type and cost of

2 The i nstruetor s experience and expertise maintenance

can be illustrated
3 Students can input values for the decision AI I these applications 1 isted above could be

variables direet ly into the expert system and assisted by the development of an expert system
compare the results with the decisions they that contains the experience and expertise of a

would have made system ana lyst wit h many years of business

4 Students can experiment with the expert experience or the Systems Courses instructors

system by adding new decision rules Students often thi nk systems c I asses are both

5 The complete set of decision rules can be illusive in content and common sense What they

changed for any problem domain need to experience first hand is designing an

6 Students learn from first hand experience ill defined system be fraught with complex and

the capab i liti es and shortcomings of expert difficult deC1sions and Lhe need for conLigency

systems plans and adjustments in the design

The time frame for accompl ishing this task is A s imu I at i on of these problems through the use

about two semesters The knowledge of expert of an exper t system may subst i tute for lengthy

systems is a prerequisite to completing the lectures I ead i ng case studies and isolated

system during this time period The first exercises Students can determine their

semester is needed to develop the system and decisions see what an expert system s decisions

fine tune it The second semester is needed are engage In a class discussion to evaluate

to run the system live the expert s decisions and learn from the total

experience

My expert system was written for a microcomputer
Implementing these various expert systems is not

in an expert tool called EXPERT EASf An

illustration of a simple program is as follows an easy task In addition to the knowledge
base inference engine and fact base one needs

The problem is to make a decision for an
to develop a meaninful human system dialog that

appropriate gift
does not become tedious or confusing Following
are a few suggestions for an interchange system

Honev Aae Gender Gift
little adult calculator

I Mult iple Choice

much adu It mindProber 1 Amount of Money to Spend

1 itle child male transformer 1 little

little child female doll 2 much

much chi ld cOqluter
1

7 Age of Person

The structure of the rules follows a decision 1 Adult

tree Two rules for this simple system is as
2 Chi ld

follows 2

3 Gender of Person

If there is little money and 1 Male

the age is child and 2 Female

the gender is female 7

the gift is a doll user responses

If there is much money and II Direct

the age is adult I Dollars

the gift is a calculator AMOUNT OF HONEY TO SPEND 30

2 Numeric

Applications for expert systems in systems AG 6

design could include
3 Verbal

GENDR female

1 The Analysis phase user f esponses
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The type and form of the ques tions is often

mot ivated by the nature of the data to be asked

as we 11 as the amount of data needed from the

expert system user The system user can a 1 so

query the system for an explanation of the

responses or need for more information by the

system One advantage of expert systems is the

ability to produce what the answer or decision
is as well as why the answer or decision The

why response is usually a synopsis of the
inference system rules fired as a result of

the information input to the system from the

user

Expert Ease can handle up to a maximum of 31

decision variables that can be assigned a

maximum of 32 values If one has a problem that

requires a larger system many other expert
system tools exist

In conclusion this expert system usage approach
to classroom instruction is part of the current

interest in artificial intelligence
applications Students do not physically leave

the classroom but they engage in active

participation and learning We a 11 appreciate
the need for theory and training in information

systems This interacton with an expert system
has been a learning experience and an exciting
new approach to teaching a business course
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A Gateway Course in Systems Analysis Design

Mary K Ronner
Dept of Math CIS Mercy College

Information Systems Dept National I ife of Vel monL

This tutorial presents the guidelines for

organizing a I ive systems courSlJ illmerl at

balancing theory and practice It is a sIngle term
proposal for the Undergraduate senior level
student

Areas of focus
with our aim to make the transition from theoryA Course prerequisiteslBackground
to practice as easy as possibleB Preliminary faculty efforts setup

c Project screening and refinement
B THE LIVE PROJECT BEGINS faculty searchD Cou se Star up
for projects Media forms responsesE Pro ect monltonng
fol low up Approximately 6 weeks prior to theF ProJect follow up
terms beginning late December and July the

following advertisement will be placed in the
bus i ness sect i on of a I I I oca I Sunday newspapers

A project t ime table is included for your
a 2 week runpract i ca I reference Project samp I es and thei r

success stories wi I I be avai lable during the
THINK YOU NEED A COMPUTERpresentation

fREE

NO OBLIGATIONA BACKGROUND
COMPUTER STSrEM RESEARCH fSIGN

Mercy College is a small commuter college with
C t t f M y RO nI t d 20 I th f N on ac rr o arr ts ma I n campus oca e ml es nor 0 ew

Dept Of Computer Sc i ence
Yo k City in Westchestr Co

Wi th reasonabI e
Mercy Co I lege Uobbs IerrytUitIon and easy acceSSIble by bus traIn or car

914 693 4500from throughout the county and NYC sate I lite
by Aug 3campus in the Bronx l j tis a pr ime educat i ona I

resource for orki g students of II iiJ s
A response date contract person addr ss and
phone number ar e essent i aI t o th i s ad ExpectedThe CIS curriculum is one of the maJor areas n
response time is established at 2 weeks from thethe Math and Computer Science department It IS date of appearance Ov r the ClllJl S of 2 yearscomprised of a heavy c ncentratlon of
responses numbered from 4 to 10 mainly fromprogramming languages and technIcal theory and a
single proprietorships and voluntarysmattering of theoretIcal bUSIness courses

organizat ions A secretary In the CIS

department would collect init ial Infnr maion onrhe course entitled Systems AnalYSIS and DeSIgn index cards as followswhich we wi I I discuss here is taken as one of
several course choices in the final term before

NAMEgraduat i on Students come to th i s course by LOCATION NYCinformal direction from CIS faculty who perceive WESTCHfS1ER COthis course as a culmination of the business
CONNECTICUrinformation syst ems track The students formal
NFW JfRSfYbackground must include COBOL Programming PHONE DAYFile organization skills Batch Direct
VININGAccess Management Information Systems a

business course Informally many come prepared C PROJECT SCREENING AND REFINEMENTto handle topics in DBMS CICS Fourth
Generat i onUser fri endly I anguages and LANS

After the 2 wp eks response per i od was comp I p teStart i ng in Sophomore year IBM s onsors ma y the projected course instructor wou 1 d co I I eelstudent internships for our CIS maJors ThIS
the index cards and star t the telephoneaffords access to state of the art areas not
interviews asking the followingnecessarily approached in the classroom

Type of husiness
The problem areaThe Systems Analysis and Design course a 16
Chief resour ce person andweek dynamo is then treated as a capstone course
availabi I itywhere there is a great effort to bring together Existing computer system sd I I or knowl edge areas Because of the The facu I ty member wou I d then exp I a i n thefjnancial background of our CIS student

purpose of the projecl It is important t opopulation there is no presumption that
emphasize now and throughout the term thatgraduate school will start the following term
implementation is not par t of the student sIherefore the job market is our prime target responsibil ity Advise t he client that If
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1

implementation is needed it coul d be arranged
as a private matter with individual students

Evaluation methodology

during the following sUll1ller or winter
Project abstracts composite of

intercession month s

information collected on index cards

All inquir ie an answered by the fiH ulty member
The i1genda for the f i r st course meeting

and once this step IS complete project
concent ra tes on clarifying each project a

evaluation begins Lva 1 uati on 01 screening is
discussion of the team concept identifying

based on prohlem depth travel conSIderation and specialty areas within the class posing

the availabi I rty of the resource person Due to quest ions on involvement in internship programs

the condensed 16 week time frame projects most IBM etc and other work experiences helping

likely to be conslllered are those with the
the student population become comfortable with

clearest perceived problem de fin it ion and the
each other by starting discussions involving

ones where use of eXIsting sof tware products
these specialty areas The latter non academic

seem feasible
function becomes essential to the ongoing
give and take of the course As a natural

All inquirie an t hen answered by an accept or
transition 4 member teams wi II be for the

reject letter below All project index cards
most part in place prior to the second meet i ng

are kept in a file for future rt rerence Note
of class Initial faculty and student team

even the inadequate projects are saved It
consultat ions shou 1 d be arranged at the end of

have been my expel i ence thal the same inquiry
class I

may come in severa I terms and it saves time to

have a back reference you sti 11 call in case
By the end of lhe second class all un teamed

of new developments but you may be able to
students wi 11 be placed and appointments for

screen fasler
each team to meet with the instructor to clarify
the project details will have either been

Samp I e acceptance lettel
completed or are scheduled for the inmediate

future

r ar Potential Client As a result of the faculty team initial meeting

The problem area we discussed Monday does seem
each team member will understand their

feasible fur my students to research The
individual role the team effort and the

actua 1 Systems Ana I ys i s and Des i gn course wi 11 importance of peer evaluation to their final

start within the next 2 weeks At which point
grade THERE WILL BE NO LAGGfRSI Once the

a student will be contacting you
instruct or feels confident that the team

understands the project he she will encourage a

Thank you in advance for your cont ribution to
hat first cl ient meeting take place shortly

this worthwhile research effort If at any time In tIme for discussion during the third class

you feel the need to contact me do not hesitate
session

to ca 11 I am available on Tuen Thurs from 9

12 AM at my Uobbs Ferry office 693 4500 x518
E PROJECI MONIlORING

Much success

The ongo i n 1 emphas i s dur i ng the course wi II be

al staying on track

Sample reject ion letter

b full team participation
c opening doors to sources of new

Dear
information l ibrary specialty area oral

reports

Jhank you for the time we spent talking last

Tuesday Your project unfortunately does not
Class time wi 11 be divided into 2 distinct

fit my students course requirement and so for
areas ha lf theory lecture and half

this term at least we will not be able to work problem sollving in regards to detailed projects

with you
A 11 teams are to be prepared to discuss thei r

We will reconsider your project for future terms

pr ject to some degree of sophi st icat i on by the
th I rd c I ass It is the goa 1 of the instructor

and if additional requirements do arise please
to support practical problems with a theoretical

do not hesitate to call I wi 11 be available on
reference

lues Thurs from 9 12 AM at my Dobbs Ferry If
office 693 4 OO x 18

a problem 1 i ngers for weeks if you ve

addressed the same issue before l make sure

hank you again
that the students understand that this is the

last class discussion and now an office

D COURSt SIARI UP
consulta t i on is in order As each team reports
weekly progress the instructor must note

From the onset of the course the projects
a any off track efforts

chosen by the instructor are both exp 1 a i ned to
b any areas being ignored or overlooked

the students verbally and in writing The
c the need to solve a stumbl ing blo k

course outlIne distributed on the first session
thru peer dIscussion

of class is to include
d any non involved attitudes among the

project t ime table
team members

f
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Essential to the progress of the classroom is waiting for himher to pursue A track f ecord
discussion is the ins tructors ability to for the CIS major area in general with good
parallel text discussion with the I ive fee1 ing in the surrounding community of what

systems development phase ie discuss your college can achieve The projects ilrc

questionnaire forms during the I ive detai 1 self generating with each seeding several more

analysis PERT CPM etc during live project The sense of accomplishment to both student and
contro1 instructor 1S overwhelming so is the

desire to rest I I I
Quizzes should be administered from time to time

max 3 to test understanding of theory and to TIME TABLE
detect any weak areas in which the instructor

can lend extra support From experience I Pre class
found that it was possible to finish the theory 6 Wks Newspaper requests
material well in advance of project completion
I began slowing my pace and using this extra 4 Wks Phone interviews
time to individualize with teams as an extra

support person A new voice a guest speaker 2 Wks Accept reject letters
is always helpful to introduce here in support
of a special area A student with spec i a lty Class begins
area knowledge or a corporate DP person are Wk I Overview of Syst ems Analysis
excellent resources Projects discussed

Teams organized
F PROJECT FOLLOW UP Initial team instructor meeting set

At the course finale an oral presentation by Wk 2 Uetailed Analysis with Tools
each team member is the order of the day The Teams completed
presentation is made to the instructor and Initial team instructor meeting
fellow classmates who should be prepared wi th completed
questions based on the Uesign Abstract Initial client meeting set
distributed prior All team members shou I d be Oral reports assigned
alert to quest ions presented to a tealllllate A

port fo Ii 0 is than presented containing all work Wk 3 Uetailed Analysis wilh Tools

quest i onnaires notes transparencies and of Inilial project discussions
course the initial and final des i gn propos a I
The team should present a copy of the final Wk 4 JOOIQu i z I llllll

proposal to the respect ive cl ient and offer to Project review brief
make a presentat i on 0 f the developed sys tern on Overview of Systems Design
premises The instructor should also contact t he
cl ient wit h a note of thanks and an offer to Wk 5 Prel iminary Report s
meet with him lo discuss any follow up As a Oulpul Ilesign
final assignment each student is required to Fi Ie Design
complete individual evaluations of his her team
members A comparative evaluation of a team Wk 6 Projecl review brief
member across the team is an vital source of Dala Base Design
final grade development Input Design

THIS COURSE IS WORK There is no doubt about Wk 7 Project review brief
that What is achieved is 3 fold Process Design

a sense of completeness at the end of Acquisition of Hardware Software
a highly technical curriculum

a sense of the team effort which will Wk 8 JlDetailed Analysis Report sllll
follow most students into their career written oral presentations

exposure to speaking and answering Modular Ue ign
queslion spontaneously

Wk 9 Ou i z 2
What it does not achieve llllUetailed Analysis Reportsllll

guaranteed success sometimes written oral present ations
disappointment to both the team members and the
client when a project proves unworkable there Wk 10 Project review brief
is no disgrace the learning exper i ence is Overview of Development
still shared

exacly equa I learning experience for Wk II Project fl V i ew hr i ef
all students a truth of many research courses Management of Systems Pr ojects

system design from scratch modified

software only Wk 12 Project rev i ew br i ef

Systems Follow up
BUT THE TRUE VALUE IS WORTH THE EFFORT

Wk 13 llllOuiz 3llll
A more comfortable CIS major enters the world of Project review extensive
business with eyes open to a valid sense of what
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Wk 14 llUUt ll

Documentat ion

Training Manuals

Design abstracts
for pre present ation review

Final project review

Wk IS De ign Implementalion

Presentations

Wk 16 Design Implemenlat lon

Presentations
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DEVELOPMENT OF FIELD BASEO MANAGEMENT INFORMATION SYSTEMS SIMULATIONS

Dr Stuart A Varden
Associate Professor

School of Computer Science and Informations Systems
Pace University

New York City

My co11 ege course work shou 1 d give me a good
conceptual foundation but it s not going to be of

much use to me in the real world I m going to

have to I earn everyth i ng a 11 over aga i n once I

get a job I m really in school to get the

degree

From a recent conversation with an MBA student on

the practical value of graduate education

GRADUATE BUSINESS STUDIES UNDER FIRE findings usually are reported in professional
journals or conference proceedings They are

In recent years graduate educatIon In busIness
rarely read by the information systemsand other fields has been characterized as practitioners who would appear to be the

overrated and out of touch with current business people most 1 ikely to benefit from them
trends and practices Some critics have accused Instead the primary consumers of research
graduate programs of se 1 ect i ng students ma i n ly fi ndings are other researchers What appears to
for their perceived abi 1 ity to be successf l be missing then is a joint program of
students while paying little regard to theIr

cooperative activities that will bring together
potent i a 1 as bus i ness or profess i ana I 1 eaders informat i on systems pract i t i oners un ivers i ty
The presumption seems to be that those who make researchers and students to critically explore
it through the program wi 11 a I so succeed in the pract ices and issues in the fie I d The
their chosen fields What often is lost is the research effort described here is a step in this
admittedly less tangible and har der to direction
quantify objectives of developing people wi h

independence of thought good leadershIp THE RESEARCH EFFORr
ability and a concern for moral responsibility
These are the peop 1 e who wi 11 be wi 11 i ng to The research e f fort a i illS to app I y the
take risks to create new products and markets field based simulation approach to more closelyand will move society forward relate the student s educational experience to

current practices and issues in the information
It seems clear then that any opportunIty to

systems field This approach has not yet been
tie student learning more closely to current used in the field
pIact i ce shou1 d be cons i de red The need to
re 1 ate graduate educat ion to current bus i ness The research effort is br i ng i ng together
practice is especially crucial in the

representatives from the information systemsinformation systems curriculum Of all the field Pace University faculty assessment
issues that challenge today s complex design experts and Pilee Universit y graduateorganizations none is more perplexing than how students A major task of the research is to
an organization should go about structuring identify a series of problem situations and
and managing its information resources It alternative actions that would be used in the
is only in recent years that the idea that simulations The recently formed Information
information is an important organizational Systems Department Advisory Board at Pace New
asset has been generally accepted Moreover York Campus composed of some th i rty industry
the view of information systems as a strategic representatives promises to provide an

competitive weapon is only now beginning to excellent pool from which to dr dw the panel of
emerge expert practitioners

Because of the relative immaturity of the In addition to student use the series of
information systems field and the rapid rate of simulations should provide a useful and
change it has undergone in its short history non threaten i ng profess i ona I deve1 opment
approaches to real world problems generally activity for practicing information systems
are expressed in the form of anecdotes or professionals The simulation viewed as a
war stories When an attempt is made to sel f assessment tool could be made avai lable to

treat problems in a systemat i c manner the the i nformat i on systems commun i t y through a
result often is an informal check 1 ist of does number of channels including professional
dnd dun t which has no theoretical or organizations or a university based assessment
conceptual base center at Pace

Ihe information systems field has a very active ADVANTAGES OF THE fILLD BASEO SIMULATION
research community to be sure but research APPROACH
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Is the percent agreement with the

reconwnended so 1 ut i on in selecting desirable

Ihe field based simulation approach should prove choices and avoiding undesirable ones

to be a very useful means of cooperatively
exploring a range of import ant pract ices and Efficiency
lssues in t he management information syst ems Can be thought of as an indicator

field lhis is because it focuses on of how directly the part icipant arrived at a

decisIon making behaviors in concrete solution If time is wasted or resources

situations I he content of each problem is poorly used the efficiency is low even if
based on a situat10n that might be the eventual solution arrives at is the
encountered in I t ual practice and reflects the recommended one

t ype of knowledge base and decision making that

is r equired to resolve it Overall Compet ence

Is the weight ed combinat ion of

The simulat ion eXpl rlenCp i tsp 1 f from the proficiency and efficiency scores

point of view of t he prll ticipant is a

non threatening situation in which the cost of Errors of Comission

making a poor decision in minimal Is ii count of the number of undesirable

choices that were selected

A simulation has another advantage It has t he

potential t o become a vehicle for Errors of Omission
self reflection When one is allowed to see the Is a count of the number of desirable

results uf one s actions one is provoked to ask choices that were overlooked

Why did I take the course of action I did

or Is t here some basic weakness or In addition to the quantitative scores that can

characteristic of my approach to decision making be computed for each problem solution
that I do not fully understand This process aggregate scores across a series of problems
of critical self examination is perhaps the most can be computed Moreover an analysis of

powerful and enduring method of the participant s pattern of responses can

self improvement lead to more Qualitative characterizations
of the part icipants decision making style

IlOW A tlELUBASIO SIM nON B These include willingness to take risks degree
of attenU on paid to detai Is and the

The part i c i pant is presented with an problem abi I ity to organize and recognize trends from a

situation or opening scene which requires a collection of specific facts

response fhe participant assumes the role of
t he pract i t i oner During each stage of the THE OELIVERl JSTEM
simulation the participant is provided a number
of options from which to choose Once chosen Field based simulations for the purpose of

the consequences of decisions that he or she has professional licensing or self assessment
made are revealed Thus new information now is currently are used in veterinary medicine

available to the participant hospital administration and other fields Up
to now the simulation setting and method of

Ihe rlvealed responses then can be used as a administrat ion has been in the form of a paper

basis for further more informed responses to and pen test using latent image printing The
the sit uation as it unfolds over several stages use of latent image printing allows the

This dynamic qua Ii ty of the field based part icipant to uncover the consequences of

simulation approach permits t he successful choi ces that he or she has made This is done

representation of a wide range of concrete by using a latent image marking pen which

s Huations that can occur in professional contains a fluid that makes a response

pract i ce visible when appl ied to a response position
chosen by the participant

The participant is provided with some form of

assessment of the way he or she has handled the The paper and pen format however does not

problem situation The assessment gives an provide for immediate scoring and assessment of

indication of the quality of the choices make the participant s performance Participants
often must wait days or weeks before any

SCORING THE SIMULATIONS feedback is avai lable This severely reduces

the educational value that the simulation

Each alternative choice is assigned a numerical experience might offer

weight The higher the number the more

appropriate the choice Negative weights are To enhanCE their educational value the

assigned to choices that the expert panel has simulations would be de livered via a

judged to be unsuitable to the situation mi crocomputl r So ftware is being developed I

Relatively harmless choices receive near zero to delivery the simulations and provide
I

or zero we i ghts Several scores are possible illlllediate assessment of the participant s

Ihey are reviewed below handl ing of each problem situation compared with
that judged best by the pane I of experts and

Prof i c iency current literature Recognized assessment

methods a llready are available to provide a
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quantitative as well as a more judgmentalmeasurement of the participant s performance Stuart A VardenUsing a computer also allows tracking the order School of Computer Science and Informat ionin which a participant chooses options This Systems
may be an important assessment factor Pace University

Bedford RoadSTEPS IN THE RESEARCH Pleasantvi I Ie NY 10510

Finally we review the research plan The 914 993 3396
following steps make up the plan of the researcheffort

Task To Be Performed

1 Confer with Pace faculty and selected
expert practitioners to identify ski I Is and
problem situations which appear to be suitablefor the design of the simulation

2 Convene a panel of selected
pract i t i oners to part icipate in the design ofthe simulation

3 Determi ne des ired target audienceand application of the simulation includingdefinition of the feedback features

4 Design training materials for
development of drafts by the practitionerpanel

5 Convene for a one or two day meeting
a panel of expert pract i ti oners from thebusiness community to design the simulation

6 Prepare revised versions for thesimulations Convene a pane I to react to thecurrent drafts

1 Send materials to se I ected
practitioners for the purpose of assigningweights to the options within the simulations

8 Design and implement software toadminister the simulations

9 Reconvene the panel of expertpractitioners to operator and critique the
simulations

10 Modi fy simulations as indicated bythe panel of experts

11 Introduce simulations into Pace
courses where appropriate

RIJ ERENCIS

I McGuire C H Simulation Technique in the
Teaching and Testing of Problem SolvingSkills Journal of Research in Science
Teaching 1976 Vol 13 No 2

Z Smith IL Use of Written Simulations in
Credentia ling Programs Professional Practice
of Psvchologv 1983 Vol 4 No 1

3 Smith IL Oldak R VaJidation andTesting of Self Assessment Instruments NewYork Professional Examination Service 1981
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Developing Error Resistant Application Systems

A Case Study for Systems Analysis and Design Courses

Janet M Cook

Department of Applied Computer Science

Illinois State University Normal Ill 61761

ABSTRACT

people expect computers to be intelligent doing the right thing and showing common sense

That doesn t happen The common sense must be provided by the developers of the applica
tion system who need to anticipate the ways that system users may introduce errors into

the operation College students tend to assume that people will follow direction and

they develop their systems accordingly They need to experience the tremendous variety of

causes of user error in order to participate intelligently in consideration of methods

of error control

EDUCATIONAL PURPOSE
The possibilities for error are enormous

Systems which merely handle correct data Because students have approached this

correctly are raw prototypes not usabl e type of systew in the role of customers

products Systems don t correct data clerks or both they bring to the

entered correctly especially now that discussion a user s view of errors

access to application systems is being i e It s the system s faultl That

placed in the hands keyboards and is the proper frame of mind in which to

screens of users who are not full time consider the problem of how errors can be

keyboard operators As Howard Anderson reduced

of the Yankee Group says Every organ
ization has its share of damn fools Now SCENARIO See Figure 1

every dar fool has access to a

COD puter
A retail store Miller s Miscellaneous
Merchandise Mart MMMM has installed

Few undergraduate students have observed Point of Sale Terminals POSTs as cash

a complex systew closely enough to registers at its check out lanes Each

appreciate the variety of ways that register is a stand alone microcomputer

ignorant interrupted or exhausted users with a printer for cash r 9ister receipts

can misuse it This exercise simulates and a disk drive holding a diskette

observation of a system similar to many listing current sale items and their

that they know It begins with a brain prices The register copies the receipt

storming session on sources of potential line by line onto a tape cartridge as

error then points out what analysts and well as printing a carbon

designers can do to anticipate potential
problems

Each item stocked by MMMM has a tag
H l 2 which gives the item s 6 digit

The scenario describes a retail sales identification number and its price Tloe

system which uses programmed point of check out clerks have a standard routine

Sale Terminals an application already
fawiliar to students It incorporates 1 Type in the item s 6 digit

identification number and press I

I real time processing which

accesses a pre stored file on a disk 2 Type in the price on the tag and

press If this is a sale item the

2 naive and fickle customers as register will find it in the SALE file on

providers of data the disk and eli splay the sale price If
not the register will display the pr ice

3 batch jobs run using data typed in

accumulated on several dozen tapes
3 If wore than one of this item is

4 incentives to fraud on the part being purchased type in the number being

of both customers and clerks bought and press
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4 For coupons or corrections type 3 If a computer operator is
in the value and press

n dishonest or malicious what could
happen

5 When the transaction is com

plete press T The POST will display FOCUSING ON THE ERRORS

the total owed for purchases tax owed
and the total due On the blackboard have someone write

down the possible causes of error as the
6 The customer wi offer cash a class sugqests them Write everything

check or a credit card Type in the When the List seems to be complete go
amount liven and press G The POST will back to ren Qve duplicates then turn the

compute tbe amount of change due and list into a table showing where the
display it H 2 effects of each error will appear

While the printer and screen are keeping Source Affects aill lnY CQmw
up with the current customer s trans During Check out

action the tape cartr idge is recording Press wrong Y Y Y

every activity When the cartridge is number key
full the recorder will BEEP and the POST Press a key too Y Y Y

keyboard will lock until a new tape is lightly or too long
loaded At midnight the tape cartridges Miscount number of Y Y Y

are taken to the store s computer items purchased
center A computer operator runs a Group t0gether Y Y Y

program which asks for one cartridge at a unlike products
time subtracts each of today s sales Enter rnismarked 10 Y Y

f rom the copy of the store inventory Misread valid 10 Y Y

stored on a hard disk and prints a new Enter mismarked Y

inventory list for the store manager price
Misread valid price Y

Every week the store has a Super Special
Sale on something say light bulbs H 5 is a more exhaustive table of

H 3 Each checkstand has a case of that sources of error

i tern and the clerk makes a penny of
commission on each SSSale item sold The Highlight the errors that are caused by
purpose is to encourage the clerks to hardware problems Circle those caused
work fast since by handl ing more custo by malice rather than accident It will
mers they make more commissions be apparent that the vast majority of the

problems listed are human errors and
Every weekend the computer operator runs are accidental
the week s tapes through a commission
program which is part of the payroll REFLECTING ON THE ERRORS

system The amount of commission earned Some of the er rors are human errors

that week by each clerk is added to that during check out some are human errors

paycheck and printed summaries of during programming or processing and
commissions are sent to tbe payroll and some are hardware errors Which occur

personnel offices through inter office more often human errors or machine
mail The past week s tapes are then errors Human errors during check out

returned to the store for reuse errors or human errors in the computer
center In ordinary daily operations

DIRECTING THE DISCUSSION which category of errors causes the most
WHAT COULD GO WRONG H 4 damage to the company H 6

ACCIDENTALLY Some of thE errors are accidental others
mal icious H 7 Which occur more

1 What could happen to make a often accidents or malicious errors In

customer s bill come out wrong ordinary da ily operations which cause

more damagE to the company
2 What could happen to make a new

inventory count come out wrong Some errors can be prevented Others can

be detected and handled before much
3 Wha t could happen to make a damage occu rs Can hardware errors be

commission come out wrong prevent ed Can their damage be con

trolled What about programming errors

INTENTIONALLY Processing errors Check out errors

H 8

1 If the customer is dishonest
what could go wrong Who is responsible for preventing errors

Who is responsible for controlling the
2 If a clerk is dishonest or mali damage they cause H 9

cious what could go wrong
Should the store management bother to

take a physical inventory of stock on the
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shelves or should they accept the their managers can tell tales of the

figures provided by the inventory file complaints that customers bring back

H IO after they have checked over their

register receipts at home

When a keyboard error is made who should
be responsible for correcting it Should During the Cost Benefit Analysis of

the clerk be able to make unlimited hardware consider the advantages of

corrections Should all corrections be jntelligent I O devices and terminals

approved by a manager Some compromise For example MMMM should check into

H II In one chain store clerks can current error rates of scanners which

make two corrections for a single custo read item tags and compare their rates to

mer After that the clerk must call a the error rates and processing speeds of

supervisor to make the change What is clerks working without scanners

the point of a policy like that
In the Detailed Design and Implementation

Should the program allow a customer to Phase of the SDLC setting up the working
decide not to buy something after seeing procedures so that it is easy to be sure

the total that was rung up What should that the right things are being done used

be done if the customer decides to cancel in the right order For exanple in the

the whole transaction and not buy MMMM retail system they could display

anything Customers do do that when their the date that is on the sale disk

credit limit is exceeded H 12 whenever a clerk signs on to use a regis
ter They could number the tape cart

When an error in processing is detected ridges for each register and use them in

who should be responsible for correcting sequence They could have the programs

it Should the operator make the change print out a list of the cartridge numbers

on his her own Should all corrections be as they are processed always keep filled

approved by a supervisor Who should tapes in the same place keep filled

determine how soon the correction needs tapes apart from blank tapes
to be made H 13

Build in escape features so that users

What can be done to cut down the possibi can cancel the last entry or the last

lities for error Can programs be whole transaction without losing every

designed to catch some or all data thing else they have done In the MMMI

errors Can systems be designed to stores clerks say that a lot of cus

detect all logic errors and deliberate tamers misread tags on sale items When

loopholes Can procedures be designed to the actual sale price is displayed the

catch or report all processing errors customer decides the item costs too much

H 14 Some customers who want to charge
purchases are rejected because they don t

USING THIS DISCUSSION AS A REFERENCE have enough credit left Others decide

DURING THE REST OF THE COURSE at the last minute that a large appliance
is too expensive or get angry about the

If this exercise is used at the beginning delay in getting a check appnlved and

of the unit on the Investigation Phase of walk out

the System Development Life Cycle the

remainder of the course will benefit in Check data entered for consistency For

two wa much more observant shoppers after example if MMMM s POSTs can access a

the exercise is over and will discover disk that holds a complete product list

many problems in the systems that they the program can check to see whether the

use as customers but they will be item number and price entered match the

looking at the problems with a specu values in the list If not it would

lative eye mulling possible solutions notify the clerk to doublecheck the data

Second as you present new aspects of the The program shouldn t force the clerk to

SDLC you will have their newly priu ed use the price in the list however

observations to draw on when you need because items like out of date film may

examples of how to discover what errors be discounted

may occur and how they can be prevented
or managed In the Installation Phase of the SDLC

make the procedures easy and train the

Specifically in the Investigation phase staff to use them In the MMMM stores

of the SDLC during interviewing ask the clerks are trained to use the touch

users for horror stories and anecdotes of system on their terminal keyboards so

the interruptions distractions and that they can reach numeric keys and

mistakes that have bugged them and their control keys without ever looking

colleagues What was the most frustra awayfrom the tags on the items sold

ting day you ve had Then ask their

managers the same questions For Provide quick access to references on

example the check out clerks at the MMMM procedures for special cases An MMMM

stores can come up with more tales of the store customer presented FREE Product

wild things that customers do than our coupons for everything bought The

analysis team would ever dream of and register balked at a purchase with only
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coupons for payment How should the In the MMMM Store situation there is no
clerk handle it way to check that the multiplier used

when a customer buys several of the same
In the Review phase of the SDLC item is correct Even if the clerk must
arrange for monitoring of how often ring up each item separately it is easy
escapes are used and by whom If to lose Gount System design cannot
everyone uses escapes every day there ensure that this figure will be correct

may be a problem with the system design That remains the clerk s responsibility
If one user needs them several times a

day that user many need more training or

may be exploiting a loophole in the SUMMARY
system One retail chain lost 31M in 18
months because a data entry clerk raised We are preparing students to solve
her productivity figures by leaving problems so that correct activities do
telephone numbers out of the records of take place and incorrect ones do not
new credit customers who then couldn t Anticipating how and where errors can
be reached if they missed payments occur in application systems takes a

user s insight In this case study
Recognize that some erIors will not be students combine their own experience as
caught when they occur that there are users with their growing understanding of
problems that only the user can control the tasks of system analysis and design
1 Anderson Howard 1985 Speech Resolving the Conflict User Friendliness vs
Effective Security at the 12th Annual Computer Security Conference of the Computer
Security Institute Rosemont Ill Nov 5 1985

2 H l is the first page of the handout distributed by the author during the presenta
tion The handout pages are diagrams or large print copies of discussion questions from
which transparencies can be made for classroom use
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TEACI HIG ETHODOLOGIES FOr

APPLICATIm S PF OCPAt DEVEI OPl EllT II CIS 3

SAliDRA E POIl DEXTER ASSISTAI T PROFEssor OF Clf

nORTHERN 1 ICllIGAN UfIVERSITY ll QUETTF In Gll IGM

The material covered in an advanced prograIDL in class can be very
difficult for many students to comprehend Any strateeies hich 1C1ake the

course core interesting understandable and practical are of benefit This

paper sumrarizes six years of experiDenting with var10US methodoloEies
Both veterans and new instructors for this course should find the ideas very

helpful

DEVFLOP El T OF SYLLABUS files Fabric3teri cases are the rlCS t

frequently use ecause the instructor

There is a consistency alilong CIS faculty has Eore control over t E pro l to Le

textbooks and tbe DPNA Nodel Curriculum sol eC

course CIS 3 also listed as CIS 86 4

regarding the topics to be covered in a Live cs es re ar irteresting
second pro ramUling class The emphasis alternative 1iere the class Hites the

is on file I3aintenance sort merge programs for an actual application to be

subroutines and expanded reporting ir p1 emented at the coupletion of the

facilities I preface these topics with course Student enthusiasm 1o 3S uch

brief lectures accompanied by handouts higher with this strate y They felt

on expected programL ing standards for their work 110101 had added ir portance and

assigonents arnier Orr and the experience was lore true to life

101alkthroughs The expected standards For the instructor there are tlo O

item seens necessary as students often drawbacks findin a suitable case hose

have differing backgrounds froLl the scope and cOLlplexi ty are not beyoIc tite

introductory COnOL course students abilities and tbe loss of

control over probler para etcrs I

Point distribution for grading hes selectee n npp lic3tioll of project
evolved to be Assignments 50 control systen C eveloped 25 a S y s t el

I 1 kthrouzh Presentation 5 Tests Analysis anc Desi n class project The

35i Attendance Participation 10 scope S reasonle since it as

Students dislike the weight of tests but designed vith tl c intention of Lei
I maintain that an extraordinary an oun t coded by the pro2 ra j inL clss This

of t iEe ay be spent on assignments much idea had the adLeu beefit of a SysteL1S
assistance nay have been received in l nalysis anL resign class hich vas I uch

order to complete the task and eT1ployers more interested n their ass irnreD t

ould not expect an employee Iolho earned knowing they vere passin tlie ork alonf
an A or B in this course to need either to their peers

extra tihe or assistance on the job
Tests serve to separate students into l n TE CF pClcr l ll C

their truer grade categories It is

necessary to state this fact at the start I feel strone1y tlat stuGcnts lust lean

of the course and at each test point to to Lodify a prof r3t Jritter OJ sonconc

reduce student shock and discontent when else Not only does it test kno l G e

their race average for the course but it is U e cost convincir aru lert

suddenl drops given to stucents for tt value of a Io e11

structurec arid coe uneTted pro r u

CASE APPROACH
One technique is to use ac on

The case approach as 1 use it consists 3ssirnE ents 61v1 I a b 5i c preblcfirst

of a series of assignments related to one After the initial assiL 1r cnt is L rJ 0 c

npplication They may be physically select one or tllO rc rpsCnt tive Btlacnt

chaued tOf etl er as U1 a validation prOijral s nd 3ssi n an el1b l1cel crt to be

sort file maintenance series or nerely done on the chosen vcr5ior I Ctl11 c tite

lo ically connected to the same data author to ul r I n so th t tLc stuCcnt
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au t or i c ot 5tcreci 0 cl ctes 3ilG profession8 lis and eye contact The
bCCt SC ori 21 sources rc I OIT lly r ct vall throuPl is given on the assibn ent s

v l i lf iL re1 l t i 1 5 scttin due date Students llre ziven the chance
X ll J 1 cs 0 this Ot1 L tc urjte a to choose team meT lbcrs and indicate

vnlid2tiol pro r2i d i t r Jr L SOI t preference for II cesir n or prograrL ing
or st 11 i it sell CT t i r file roject
l irtep l c r l t f i lJ cl lntcr rpvisr it

to llC 0 i j t i C LL i l f i I sY s t Ci flOCU1TETJl TIO

TLe t CC lrj l es 11 so nllo s 1 orf concerts
to e i rc 1 1 i C lLce t e ore t e2 i 01 S Students are no at a level vhere the

r1 i T 1 P C Ol i c cn be rpducc viev of progrSLlI erlS job tiUSt be

epanced I riting aLe testinL coce is
i SCCCll C l l C i sc S to 1vr t Lt stp Cflts onl one spect of the requireci ciuties

Uit rLC 1 c Uit OClc tCL r r l ta In addition to interICal docUf l n tel t i on t

i C 1i 1 i t f i to strl ctl r i 0L The each pro ran is accor pani ed by ore 0f the
10 S llll t t e stlc ent r s t fifure fol o in User Guide Operator ur

t 11 L 1 S 1 C
f Lcre y rev i t i n the Instrections or frograr I er

O t t nll CO lore ven the best f ocuIllcntat ior
r tUt ertf f j r t i s c IIe1 r

Of t 1ese the User Guide 1S the LIOSt

r Gf i J difficult for students to rite They
have becor accustomed to usin cOfuter

i C stue erls are cnccuI ec lo preptre JarGon anll no longer relate to ti e enci
structured cer 1 sol t tic r s r i or to cser s perspective The instructor has
codiD fe cctc lly 011 0 ti c G clvice to stress that the puqlose of the user

r l is S ell nol n G c t c op all nanual 15 to instruct the user ho to

p rt ict ir volvl To foce t l c i r effort fill out the source docunent request
T inclut c t lc s t o detailed c esi l1 thllt the job be run subnit the

ass i n l ert s In t Ese cases T 1 INt iO transactions read the results or

ec s of 15 ae 5e ces ter for Jhatever the situlltion r ay be

nsSirn lcnt co plcticn orc fer th csizn
d cL is L21 li ed i Clni 5COrG for tLe VISUAl AIDS

pro ra r C 11 i r i fI oc ur of t e

cXpcctCL run results i t J the sUl l li d Textbool illustrlltions and overhead

test cntn 18 Cln dcitionEl IIJY of transpar8rrcies can be quite good but are

vcrii in the level of undcrstardinc of tl severely licited by their one di ensional

i roLlc i L enI cltrify VJcue instrector nature H e best aids particularly for

sI ccificotioTis file ori allization are video tapes
There on r several excellent ones on the

I ornicr Orr is the c cs i n tool used but Tl rtet nne if budgets pCH i t are worth

ctl ers cne be cljoscn St dcnts io l y thei r price
classes have a I rec y 0r C G ith

t 1 H cl1rl if structure cr arts apd I oy device that serves to clarify
Ifscudocod r I is I to lve 501 lIorl inj difficult concepts can be acopted I use

l no leLl1e of n T llny tee ls s ossible large nue uered carciboard cards to explain
Supr 1ccn t l i ateri 1 18 nccEs2ry for sorting and file r aintenance stereo

ri ier Olr IS it is not usee in r os t a 1 bun s stacked with cardboard cylinciers
textbooks and children s stacking toys with

platters to eXl lain disk hard are ancl
l I7 Tr ovr file or anizction here lengtby

l ateriaI i 11 be Iritten on the board I
II leaL of presc Dtinr I y FrO raJ solution prefer to 1ve a handout duplicatinr the
to t I cl ss I lSS1 D one roup of t o or r terial so attention can be given to the
three eorle to c c ssi nr cr t f s a discussion insteao of note taking

leu tio ey ill ork on ti c e1esiLn or However I leave gaps 1n the handout

prof ror G e clop ir z a ceality solution and nateriaI irforroing the class they cannot

present it to t IC class They are fa 1 asleep or they will have incoIlplete

responsible for ot t 2i n i llf transparencies inforratiofl

OJ n ex t r co ics or distribution All

l ci ll ers of t c lem arc expectec to be a rrTERf CTIVF pr OGItAlTllr G

prt of the presC nt tion a d answer

questiors rC arlin their 5olution The If resources and support are available

lI tin ourL ortior of their f i n21 grade the i ea 1 situation would be to use the

is bascti individun lly uFor prCF41ration nainfrare and a te lecotltcunications systet
prerancL unccrstandir of ti1 raterial int rface This hives students the real

3 nc ndIi ty to n ser ques tions thinf bu l is often r ot possible
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close alternative is to uSe micro
computers with a good COBOL compiler
Some compilers use screen handler
routines more effectively than others
but IJost allow chaining of menus and
immediate file updatine throughsubroutines and indexed sequential file
organization This might be tried even
if few machines or coCpilers are

available but teati work rather tban
individu l work would be done

A third alternative is to use standard
COBOL on tbe mainframe and write a main
COBOL program to handle student
subroutines The ACCEPT and DISPLAY
verbs can also be usee with free fan
1 0 The obvious disadvantage is in not

seeinr or being a part of the
interactions on a screen

Sm EARY

Perhaps these songs and dances should
not be necessary But the fact is that
the course material is quite difficult
for the average student Any technique
which helps in the learning process
should be used
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CCNlEMPORARY roOING

John T Overbey PhD CPA

Department of Accounting and Information Systems
Western Carolina University

CUllCMhee North Carolina 28723

Jarres J Taylor
Principal Governrrent Educational Management Systems

Arrerican Managezrent Systems
1777 N Kent Street

Arlington Virginia 22209

An efficient coding system is one of the most

inprtant parts of any information system Group
block sequence hierarchial and randan are the

principal logical design formats for coding systems
If the system is to be effective it nust provide for

the unique identification of each data item with a

minimal expenditure of storage space and processing
tine and amaximJm liklihood that the data is

classified and entered correctly At the sarre

tirrecoding schems nust provide for the increased
rrultidiIrensionality being required of organizations

in their reporting Traditional coding systems in
their atterrpt to retain rreaning and incorporate
maximum information have becare very unweildly It

is possible using today s electronic technology to

have a brief code that will point to a record in the

system that can contain almost unlllnited information
about the transaction

CCNlEMPORARY CDDING SYSTEMS use of computer storage space and processing
tine and a maximum liklihood that the data is

An efficient effective coding schene is both classified and entered correctly At the

one of the ITDst iIrportant parts of any sarretime coding schenes must provide for the

information system A sillple definition of increased multidinensionality being required
coding is The art of assigning a rreaningful of organizations in their reporting
code nurriler thai defines an item s pennanent Corporations need to report to external users

characteristics A more formal definition of and to internal management by product line

coding is the assigment of nurrilers letters profit center and project team as well as by
or other neaningful syrrbols according to a factory and ccnpany Govenment bureaucracies

systenatic plan for distinguishing the must report by program and function as well as

classifications to which each item belongs and by dject of expenditure organizational
for distinguishing items wi a given structure and source of monies all integrated
classification fran each other A coding into a catplex fund structure Both

schene then is a pattern for classifying the corporations and non profit organizations are

data going into an information system so it can ITDre and ITDre recording and reporting actual

be recorded awropriately surrrnarized and made revenues and expenditures in conjunction with
available for subsequent reporting and an allocated budget or plan Thus greater and

auditing greater demands are being placed on the

standard approaches to coding
A coding system must neet a variety of

demands sate of which run counter to each Types of Coding Systems

other If the system is to be effective it
must provide for the unique identification of Codes can be constructed fran ntmbers

each data item with a minimal expenditure of syrrbols or letters and can be classified in

tine and effort in the data input a minimal various ways In a mnerronic code letters are
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grouped to help users recall words In a smallest ITlmber of digits of any other systemcoding system set up for a university for except possibly the sequence code
exanple SB could be used for the School of
Business and SIA could be used to refer to Traditional Coding Systems
the School of Liberal Arts SUch codes have
the advantage of being understood by users The designer of a coding scherre has the
Also they provide up to 26 alphabetic above types of systems fran which to select
characters per position whereas nurrbers allow For an accounting infonnation system the
only up to 10 alternatives Despite these departmmt or cost center identifier IlUst
advantages ITDst people chcose coding systems appear on every transaction flowing through the
that utilize nurrbers system In lIEIlual systems or electronic

systems designed along the line of their lIEIlual
GroupCodes In a group code each forerurmers it was usually considered

position has a certain rreaning For exarrple a necessary to have a coding system with which
university could use a seven digit student the user oould identify key ccrrpments of the
identification nurrber in which the first transaction and the departnent or oost center
position signified the college enrolled in the involved just by lcoking at the code itself A
second position the class rank freshrran University accounting system will be used to
sopharore etc the third position signified illustrate this approach and a standard group
male or female and the last four positions code will be used
could be used as a unique identifier for that The exarrple will be based on a fund
particular student This ass1lIlEs that there accounting system for a typical state higher
are no ITDre than 9999 students in the education system in which disburserrents are

university This type of code is also made centrally and it is desired to rreet the
referred to as a chained code or a polycode basic fincmcial reporting requireIrents for

higher education and also group disburserrents
Block Codes Accounting charts of by cost center to provide infonnation for

accounts are a good exanple of block codes administrat ive control In such a system
For exanple all assets would be given an expenditures will be grouped by fund function
acoount nurrber frem 1000 to 1999 liabilities st centeJ and object of expenditure The
would be given an account nurrber fran 2000 to tenn fund is used here to indicate a
2999 etc Thus in block coding a particular self balancing set of accounts Colleges and
sequence of nurrbers is reserved for a certain universities typically utilize several funds
class of data items including a current unrestricted fund and a

current rE stricted fund a loan fund an

Sequence Codes In a sequence coding endowIrent fund and one or ITDre plant funds
system the first data item encountered is given Function denotes the purpose for an expenditurethe nurrber 1 the second is given the nurrber such as instruction research or financial
2 and so forth This type of coding system aide To get cost center infonnation it will

is very useful for docurrent nurrbers where good be necessaJY to identify each institution in
oontrol dictates that each dcxurrent be the state system each school or administrative
accounted for The code itself gives the user area within the institution and each
no rreaning This type of code is also called a departIrent within the school or administrative
serial oode

area A partial listing of the required tables
is given in Exhibit I

Hierarchial Codes This type of code is
in a sense a subset of group codes For The tables can be used to construct a

exarrple within a university hierarchial codes group code to classify expenditures for a
oould be used to identify deparbrents or cost variety of reporting purposes If the elerrents
centers The first position could be used to of the code will be identified in the order of
distinguish between divisions academic fund function institution college and
housing athletics etc The second could be departIrent then an unrestricted current fund
used for colleges within the academic division expenditure for instruction in the accountingand the third for departIrents within a college departIrent within the School of Business of
Thus the second and third positions cannot Western State University would be coded
stand alone as they are not unique and have no 1 1 ll 02 03 For the sake of illustrating the
rreaning until catbined with the first position point this coding system has been sinplifiedThus the accounting departIrent and the english and has several underlying assunpticns It
departIrent might have the sarre one digit ass1lIlES no ITDre than nine funds and nine

nllllber This type of code is also referred to tunctions no ITDre than 99 institutions no
as a ITDnocode ITDre than 99 schcols or departments within an

institution and no rore than 99 departIrents
Randan Codes In a randan coding systern a within a school The system also makes sate

data item is assigned a randan nurrber which has less obvious assunptions such as that the
no rreaning of any kind but uniquely identifies organizational structure within each
the data i tern Thus if there are under 100 000 institution and the departIrent structure within
data items a given data item can be assigned each schcol is similar It also asSUlleS that
any nurrber between 1 and 99 999 that is not the organizihonal structure within each area

already assigned As stated this code gives no is hierarchial with no departmant crossing
rreaning to the user but this system provides a schcol reporting lines
unique identifier for each data item with the
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Modified Awroaches Traditional coding systems in their

attenpt to retain llEaning and incorporate
While such an approach to a coding scherre rraximum information have often becare very

has its limitations it is still camonly used
unwieldy Codes requiring the use of thirty

in both user designed systems and in fifty or even seventy positions were not

proprietory systems Two new concepts have
uncamon If the user is willing to go with

been developed which provide additional little no inherent neaning in the code it is

flexibility to the designer of a coding schene
possible using todays electronic technology to

They are the use of attributes or the key have a very brief code that will point to a

result field concept and the use of nawing in record in the system that can contain alJrost

data entry with teleprocessing IlODitors A key unlimited information about the transaction

field in CCIlplter tenns is a unique identifier Sare systems today have space to store as much

for a record In the exanple being used 03
as 250 different pieces of information about a

in the last position of code above refers to transaction

the Accounting Departrrent within the School of

Business 02 within Western State University FIGURE I

01 thus the nUIIbers 01 02 03 can be a unique
identifier to a record which contains FUND FUOCTION

additional information the result such as the

actual name of the departnent supervisor s

name nailing address of the departnent etc COde Meaning Code Meaning

The use of the key result field carried to 1 Current 1 Instruction

its logical extrerre is that of the pseudlrcode Unrestricted
In this case for exarrple the accounting 2 CUrrent 2 Research

distribution is first defined by including full Restricted
debit and credit information in the result 3 loan 3 Student

field Thus an arbitrary key points to a Finan Aid

result field which specifies the debit and 4 Plant 4 Instit SUw
credit distribution Thus the code 123 could

be a key field in a record in which the result

fields contain the follCMing information
fund function institution college SCHCOL OR

departnent expenditure cbject code debit and INSlTlVlION AOOINISTRATIVE ARPA

credit offset and much nure such as name of

departnent head fiscal year source of Code Meaning Code Meaning
funding etc if desired

01 Western State Univ 01 Arts and Sci
The developing of data entry llEthods using 02 Mmmtain State Univ 02 Business

teleprocessing IlODitors offers an additional 03 Eastern State Univ 03 Allied Health

llEthod for achieving flexibility in the 04 SOuthern State Univ 04 Student Serv

develqnent of an account structure Fields on

teleprocessing screens are napped to fields in

the file Thus for exanple the use of one

field would indicate a revenue code another an DEPARll1ENTS IN THE

expenditure cbject code and another a balance SCHOOL OF BUSINESS

sheet account as opposed to utilizing the

initial digits to distinguish between these Code Meaning
types of accounts Thus 007 in one field would

indicate a particular kind of expenditure 01 Information Systems
while 007 in another field would indicate a 02 Marketing
particular kind of revenue etc 03 Accounting

04 Finance

XNCLUSION

coding scheme has inherent
REFERENCES

An ideal

rreaning rraximum information and has individual 1
Managing MK by the Nurrbers

codes that are very brief no nure than eight
Purchasing November 25 1981 p 106

or ten characters Brevity is irrportant
because short codes are easier faster and 2National Association of Accountants
hence cheaper to input If a code has

Classification and Coding Techniques to
inherent rreaning the user can look at the code

Facilitate Accounting Operations Reserved
and cbtain information about the transaction

Report 34 NY National Association of

directly fran the code itself without having to
Accountants 1959 p 3

go to sane explanatory table Maximum
information is irrqlortant because in todays
LUlplex world organizations must classify and

report transactions in many different ways
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MICROCOMPUTERS IN THE MIS CURRICULUM

Mary Sumner and John Schrage
Department of Management Information Systems

Campus Box 1106

Southern 111 i noi s Universlty ilt Edwardsv ill c

Edwardsv i lie III i no i s 62020

The purpose of this survey is to determine the coverage of microcomputer concepts
and applications within courses in the MIS curriculum and to learn what types 01

instructional materials are being used to support microcomputer instruction The

findings indicate that microcomputer concepts and applications are covered In

introductory data processing MIS and microcomputer courses Many of the Ml
educators surveyed emphasized the teachlng of baslc mlcrocomputer skllls in Ml
courses so that students could use microcomputer software as a tool 1n courses In

other business disciplines

covered with the greatest emphasis beingBACKGROUND
placed on systems analysis and systems th lryAt universities around the country students In 27 43 5 of the schools he stud ied

are learning how to use microcomputers in students were introduced to pre wr i t tellbusiness courses At Harvard students use software such as word processing orspreadsheet software to perform analyses spreadsheet packagpbut thcre was 1 i mil drequired in Harvard Business School case hands on exposure to this software I venstudies Using Lotus 1 2 3 and data diskettes though data base management system conceptswith financial and accounting data students were covered by three fourths of the facultysolve cases using the computer as a tool At surveyed only one fourth of them report edStanford one basic computer course is used to using a data base package Ii ke dBASE 1introduce students to computer based modeling McLeod 1 85
and decision making After that students use

computers which are available in micro labs to Over one third of the schools McLeod survycdsolve problems in many courses Microcomputer were us i ng computc r bascd Cilse problems Ind
uses are also integrated into finance and required their st udents to llSC compllt f rs

marketing courses at Wharton School of special data hases and approprial soflwarBusiness LaPlante 1986 to solve business case problems The usc of
statistical packages such as SAS 111 1 SISS wasThe move toward microcomputers in higher cited by 7 perrent of the respondents IIeduc2 ion is widespread Of the 125 business was interesting to note that the use of non

schools surveyed in the Second Annual UCLA computer based problems was the most commonlySurvey of Business School Computer Usage 119 used experiential activity in the MIS coursehad microcomputers for facully and student wi th two thirds of the respolldpllts llsinguse Microcomputer software most commonly mallagement asps In his discussion Mcl podused in instruction included Wordstar ror word points out I hill i I st ucient s WPfIra i Iled 10processing Lotus 1 2 3 for spreadsheet lIse sortwarp for word processing daLa hastnll llysis dHase f and III for data base and graphics appl icat10nsin t hI MIS ourseappl icat iuns and BASIC for programming For they could use these tools for casp L1llalysiscourses in computers and information systems in subsequent course work throughout themanagement science statistics and production business curriculumand operations management over 75 percent of
the respondents indicated computer uses In In many schools today MIS faculty members aregraduate level courses in finance accounting

playing a service role by integratingand marketing computer uses were prevalent
microcomputer concepts and applications intoNinety one percent of the undergraduate introductorv courses in data proPssingprograms and 75 ptTcent of the graduate
concellts and MIS In t his way students ll drlllJr g rams survtyed required a course in
how to usc sortwarp IS a probll m slllving I ltllcomputers and information systems 1 n ad d i ti on microcomputers c lrp IH ill IlS t 10

teach concepts such as data base dpsign IndIn his study or the undergraduate MIS course systems analysis within courses ill I he 1 Soffered in A A C S B schools of business curriculum Ilsi ng a microcomput r d llI i SlHl LL ud ll1j vL yed d ndt ional sample of Jl7
to teach relational data bast C IjPpt s lorflculty to dt terolJ ne the content and example rpinforcps has i C ollce jll s illldinstructional methods in th i s course There provides valuablt h lIds ofJ experiPII c Smll hins a broad consensus on what topics should be 1985
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Computer oilse l Business Systems wh i cl were

A olhl r dl pro Jeh to prov id iu Illi ro omputer mi crocomput r or i ented Jne respondent noted

i Ils1 rilet i II is to i III pgrltC m 1 roomputer that microc nnputer concepts were taught in

dpp Ii Cdt ions illto the conlent lfca courses in non crecJj t lrkshops outside the curriculum

hll illL SS Exercises or Clses lfl provide and another said that microcomputer topics

sl Ildrnl s i th opportunities to use software were int eg fil t ed throughout the curriculum

lor dala base manipulation and analysis in

sl ch areas as financial planning and marketing The ranges of course coverage devoted to

rcslarch Burke 19R5 microcomputer topics were widespread In the

introductory data processing course the

OBJECTlVES approximate percentage of coverage of micro

computer concepts ranged from 0 percent to 80

Till IlId iof objlcl in or I hi sl Illy is to pefcrfl t
I

Wit h nn lIverAge of 23 percent of the

ell l rm i Ill I lit cvpr q of IIlj CfOll1PlltPf Ill r f spC UI 1 Jching microcomputer topics

IIH Ill dnd PP Ii 11 i oilS wi I hi Ours s ill The ilver ll C jlCfcPlltagp of coverage or

I Ill MIS cur r i c ulum The st lld v 11l ks 11 111 mil rocornpllt r l Ipics in the MIS course WdS 11

top i cs covered and software used in the percent r th a range of o percent to 100

i troductory data processing c ursc the MIS percent

course 1I1d a microcomputer ilppl ications

course Illst ruct i ona I T11 ter i l S llsfd to The respondents were asked to indicate in

supporl microcompllter illsl rlllt ion arc which coursivarious microcomputer topics were

sllrvt yC d Allot her objecl i VC of the study is covered The percentage of respondents
to dC lprmiIH wl1tl1r MIS acad mics feel that indicating tC lt each of the fol lowing topics

IIllcrOCOlllptllpr inst T l ion should 1 I allght in wpre l oVeyprl in the introductory data

sPplriltf courSL S included IS a part of procE ssing o rse the MIS course and a

cOllrss in the MIS curriculum or integrated separate microcomputer course is described in

into DurstS such us linancf market ing and Table I

arcounling Percen age of Respondent

METHODS lISED To01cs Intra 1IS hero

toDP Course our

population surveyed for t his study 1 6
The 1irrncnmpllter hlrro f

i rncnmp l itl r j d V1CES 8 t

i Ill lllded 111 MIS raculty memhers listed i n the
r Clmpllt r III i II l lt dE f S

1 AI 32

I H1 MISKC McC raw lIi II Directorv 01 Management 1 i C f r 1Il111 l r If r L i 1 sf m 6Z n

2 lZ 21

III format i Oil Systems Flcul I y wllo ludicated thai U r 1 I OJ VI k l
6 4 1 0

rpl he lli 1 l I

I he i r n P1S or spee i a I i za t i 011 wcrp IS3 OilLl Jse clpQl C 1 l
in Jh ltJ

Systems 11HI In formaLl on Concepts in rd lrnCt SJ 1 1 It It nns 0 Jc lh

2 8Z n

Organi at ions CISlO Decision Support
r j I t l r I

It 1 00

1 32or l j Jph ice 11 11 j

Systems Faculty memoers with these C lllrr 1 TH ll I I I Inn
cg 2

areas
f 4 Il uPAS C I r vrarnmllll

were selected oecause they were the ones
1l rflcompul t I 1 net ors 24 24

likely to teach courses in introductory data Deci sion supflor iste s UHlg mlcros 8 2 244

AI alysislnd 1e i1 r of 111cro systems 1 36 2

processing concepts and informat j on systems 1lrrr lai lfr1me lImunlcations 40 32 24

OIHcpt s for managers
able 1 1i rncnmputer Tnpirs

A hrier questionnaire was developed and mailed

to 107 MIS lantl ty members They were asked Most of the respondents indicated that oasi c

10 pst imlll he percellt ge 0 I coverage or microcomput C f hardware topics were covered in

III i rOlol1lplll cr cOTleppts ill llS cnursC s the the introductory data processing course Word

lIlicrocompulC r topics covCrpl in tIH Sl courses proces ing Fplications were covered primarily
lnd micro ollljlllt er software used to teach these in the intrcductory course as was the case

concepts and applications with BASIC programming on microcomputers
About one Ia If of the respondents indicated

FINDINGS that data ba se and spreadsheet concepts were

covered in the introductory course while an

Tht find i ngs HC hased on the sponses 0r 2 c

additiollal one third of the respondents
01 t hL 107 MIS educators who received the

reported Ih l these applications were covered

survey The respondents npresented 18 states in the 1 1S course and in a separate
and Canadl and 2 different IIniversity based m i crocompul I course Project management
MIS progrnms appl cation were covered primarily in the MlS

course although only one third of the

The major focus of the questionnaire was on respondents indicated that decision support
three courses in the MIS IlIrri culum the systems using micros was a topic covered in

introductory data processillg course the MIS the MIS course

course and a microcomputer course All of

the educators surveyed identi f i ed a sped fic Other microcomputer topics which were covered

i III roduclory course and an M1S course Ivhen by over one fourth of the responclents in both

lskd 10 dsc r i be a specific mi crocomputer the introdllc tory data processing course and a

ours nine of Ihe r spond 1I Is 1 i sled a
microcompul cr local lTen networkscourse were

SJll i I i C tlllrsp lille having 0 do wit 11 micros 1nd m i eTO rlll i nframe communications In

1 i ro olllpul prs in MaIlaglnlf ll t t 1 and

f i v ot hefs listed courses wilh I 11 les such as
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contrast one third of the respondents noted
applications is how to find instruct ional

including the analysis and design of
materials that support students arnlng

microcomputer based systems in the MIS course hands on skills If such malerLlls an 1101
while very few respondents indicated that this

available in textbooks tutorials and
topic was included in either the introductory software documentat ion instructors are fa pd
class or the microcomputer class

with developing these materials themselves

When asked to indicale the illstruct ional
The findings indicate that microcomputer materials used to support instruction in each
hardware concepts are covered both in the of the application areas the respondents
introductory course and in the microcomputer indicated that textbook and instructor
course but that microcomputer applicatio s

developed materials were the most commonly
are covered in every course It IS used as indicated in Table 2
interesting to note that many of these tools

are introduced right at the beginning in the
Ins c onal il ills I seu Ibasic data processing course with supplement

ary coverage in the areas of data base s

pr slng

t ph

spreadsheet analysis and project management
being provided in the MIS course It seems

On Iine tutorials 32 5 0 II

f l Textbook materials 1J o 7 o b8 4that thIS type 0 coverage IS rep aCIng some
nstruttor developed 52 61 I Rof the traditional concepts in these courses Print tutorials 2 1 1Hardware and software topics which may have Software dotumentation 18 18 R

been presented as concepts in the past can
lctlle Percenta p of Responuent

now be visualized by students using micro
computers

The highest percentage 01 respondents 62SOFTWARE USED
indicated using textbook mater iaIs to support
microcomputer instruction for all of theWhen asked to describe the software packages software used Half of the respondents indi

being used in the introductory data
cated using instructor developed materialsprocessing MIS and microcomputer courses
and 40 percent used soft ware documentat i onthe overwhelming majority used dBASE II and
supplied by the vendor One thirll of theIII for data base applications and Lo us 1 2 3
respondents indicated that on ine tutorialsfor spreadsheet and graphics applIcatIons were used and less than five percent of theAlthough generic software for data base and
respondents used print tutorials for mi ro

spreadsheet applications was used by several
computer instruction

respondents in the introductory course

production software such as dBASE III RBA E
These findings indicate the importance of5000 Multiplan and Lotus 1 2 3 was used In

textbook materials for microcomputer instrucboth the MIS course and microcomputer course
tion Because of the lack of these materialsWord processing software was a dIfferent
or the lack of materials supporting spec i fic

story with a wide range of packages reported software packages used many instructors areAlthough Wordstar was the most frequently u ed
developing their own tutorials Hnd supplementpackage in all three courses at least fIve
ary materials Good software documentat ionother packages e g Displaywrite III
and the avai labi lily of good texl bookPCWrite Writing Assistant Word Perfect
materials may determine the software choiC sMultimate were reported by at least one
of MIS educators in the future

respondent There seems to be no consensus 00

word processing software although the use of
INSTRUCTIONAL APPROACH

dBASE II and III and Lotus 1 2 3 reflects the

widespread acceptance of these packages in One of the major issues in today s IIS
i ndustry curriculum is where to include ml rocomputcr

content When asked whether they fell
When asked what software packages they would

microcomputLr content should be iute graledprefer using if there were no constraints on
into MIS courses iucluded in non MIS oursestheir choice several of the respondents who
or taught in separate courses or workshopswere not currently able to use dBASE III or

over half of the respondents fell thatLotus 1 2 3 indicated that they would prefer
microcomputer content could be integrated intothese packages over the ones they were
the introductory course the M S course or

currently using This finding indicates that
into non HIS courses as indicated by Tablf Jthese schools may be following software

standards being established in the business

community At least one respondent out of the
Pe ent25 i nd icated an interest in using integrated

ethnd Used kespond n

ft uch as Symphony and Framework Anso ware

h Inle rared into Intrll to Dr hj nterest 10 US10g fourth generatlon tool s sue
Integrated into HS r ollrs tl

as FOCUS was indicated by two ot the Integrated into lon HS COlJrsP

respondents but was not as yet widespread ll t i P 1

Il

r

rk tl

INSTRUCTIONAL MATERIALS I hle 3 Ieth d J Teote I

One of the issues confronting MIS educators

who are teaching microcomputer concepts and
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Mosl 01 I III respondc lll s who lei I thnt micro computer m lleriais integrated into both

COIllI II r conn pt s shoul d bc i III eglted i nl 0
i ntroducLollta processing and MIS texts may

1111 Intro 10 Ill course nnd II IIS course in provir l I j h rs with the materials they need

Ill inloflllat ion systlms curriculum felt thnt
Becaust of oftware preferences and local

I he basi cs coul d be coverer in these courses
school need however instructor developed

so that students could apply these tools to
materials IWY continue to be developed

prohlems in contellt area courses MIS

i llstructors felt they were performing a
The t opics overed in this study provide

service role t o olhpr Ippilrtmenls within their opportunitie lor further reseilrch in how

business schools by teaching microcomputer microcomput r concepts can be successfully

nppl icat ions These skills they felt coulr
offered 1 jay there is a general infusion

be nppl ied In the content areas In addition of microcomputer topics throughout the

one respondent noted microcomputer software
curriculum which may cause some redundancy

such as rata base management systems could be Eventually as students master microcomputer

used t o derilonstrate complex concepts which
ski lIs in basic courses more advanced courses

previously may have been less clear because of in the MIS program can move away from basic

the reliance on mainframe based tools
skllls training approaches and concentrate on

microcomputer application development using

Several respondents fel t that mi crocomputer
data base f oftware and proramming languages

applications should be taught wit hin non MIS

courses to avo i d a speciali zed approach and to
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tie these tools to the application context
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CONe llS IONS

in general the microcomputer has had a maior
rmpact on MlS instruction li crocomputer
concepts ilTJr appl ications are covered in

introductory data processing IIS and micro

computer courses Many of the HIS educators

surveyed stressed the idea of teaching basic

ski lis in MIS courses so that stucl nts could

apply the lools they Learned in courses in

r i laIlCe mnrkC t ing and account i ng

The instrnctionul materials MLS faculty
members rely upon most to teach microcomputer
cOne pIS in l1S courses are textbook materials

ilnd instructor developed matcri tls It would

S 111 thilt t xtbook publishers with good micro
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STRUCTURED PROGRAMMING IN BASIC ON THE IBM PC
A GUIDE TO TEXT SELECTION AND AUTHORING

Eli Boyd Cohen
Eli zabeth Cohen Boyd

Department of Management Information Science
California State University Sacramento

6000 J Street Sacramento CA 95819 2694
916 427 7000

TRACK How to Teach CIS Courses

A B STRA CT

Many colleges select IBM PC BASIC for their introductory language to teach business stu

dents about programming Currently there are many texts available for adoption These

authors developed a grid of desired features to rate the available texts No reviewed

text satisfied all our our adoption criteria

This paper presents these adoption criteria with the hope that they may prove helpful for

other adopters Also we hope that authors of IBM PC Business BASIC texts will consider

these criteria when writing or revising their text

PROBLEM WITH MOST TEXTS from prior high schoo 1
courses

Teachers of college Introduction to

Management Information Science and Busi b The student who is a business

ness BASIC courses have a problem find major and yet has a 1 i m i ted

ing an adequate text Currently there knowledge of business This

are dozens of potential texts to review means that while a business

This problem grows with the publication focus may be in order the text

of new BASIC texts each year must limit its business applica
tions to those familiar to all

Within this growing segment of the BASIC
market no single IBM PC Business BASIC c The student who has 1 i mited

text dominates We believe that the motivation to learn this sub

lack of market leadership is due to the ject They are not declared

text meeting the common needs of in computer science or MIS majors
structors of Business BASIC Indeed many have learned to

fear computers
The most common complaints about the

existing texts fall into one of these The remainder of the paper provides
categories details on these points It provides

specifications for a potential text

1 The texts are either dull or unduly adopter and for prospective authors on

spirited lacking in business focus what should be in a Business BASIC text

2 The texts lack full explanations SPECIFICATIONS FOR THE IDEAL

IBM PC BUSINESS BASIC TEXT

3 Programs and program segments in the

texts have many bugs Three areas characterize what we view as

important in an IBM PC Business BASIC

4 The text fails to teach programming text These areas are topical coverage

style pedagogy and organization

5 The text fails to teach structured TOP I CA L COVERAGE WHAT IS COVERED

methodology
The text must be comprehensive in its

6 The limitations of the student are coverage of BASIC structured program

not properly addressed ming systems of programs and the spe

cifics of the IBM PC BASIC

a The student who has no or 1 i t tIe

prior knowledge of structured A Comprehensive Coverage of BASIC

techniques They may even have
learned bad programming habits Some texts omit fundamental pro ramming

concepts such as the file hand ing to
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justify simplicity We would 1 i k e to Teach Business
see BASIC carried as far as random file
access and include auxiliary topics In teaching the use of personal comput
such as business graphics ers in business the text can expose the

student to how business uses personal
The course for which the text is being computer and not just how business uses

adopted may not and need not teach all BASIC That is the text should
the concepts included in th e text The describe various scenarios in which
student benefits none the less from personal computers are currently being
reading the BASIC has features beyond used in the business environment
what the current course teaches
Further some students may learn t hese GOOD PEDAGOGY HOW IT IS COVERED
features on their own or be inspired to

take an advanced course Just as important as good topical cover

age i s good pe dago gy Foremost in good
B Teach Structured Programming pedagogy is clarity of explanations

Techniques which enhance clarity include
Many BASIC texts fail to teach th e stu the use of many examples provide illus

dent how to program Students need to trations which explain and teach fea
learn not only the syntax of a language tures s t e p by step
but also the semantics of programming

good sty 1 e Since the text is to teach structured
techniques in addition to syntax the

In str ctured techniques we include the examples used must all show good sty 1 e

follow ng
Problem Solving Orientation

1 structured program development
including the use of design tools A problem solving orientation helps th e

2 structured testing including top student to identify with the problem and
down testing and how to develop helps maintain interest Here the
one s own test data author moves from topic to topic based

on the need to solve a problem Since

3 debugging including common mistakes t his text shou 1 d stress business
and how to correct them problems the applications should relate

to the business world
4 data dictionary creation and

maintenance The approach then would require the

author to 9 i ve reasons for structured
5 Documentation Students must learn style and reasons for not using state

how to document the techniques of ments such as GO TO

documentation what to document in

line and external documentation Deal with the Students Fear of
More specifically they must learn Computers
WHY to document their programs

The desired text should acknowledge and
3 Systems of Programs deal with the fear of many students

about computers Some ways in which
Systems of programs which use common this can ble dccomp1 i shed include th e

f i 1 es points out the needs for stan following
dards and th e need for systems
documentation 1 A gentle introduction to put the

student at ease

4 IBM pC Specifics
Current tests in other fields have

The student will be working with the IBM introduced th e idea of including stories
PC Consequently they need a discus as part of the text

sion of IBM PC specific features Fea
tures requiring discussion include th e 2 Perhaps include characters in these
disk operating system and th e physical stories with which the student ca n

layout of PC including the keyboard identify

Since the text should 1 i m it its coverage 3 Let the student see the characters
to the BASIC of the IBM PC it should make m istakes so they do not set

include coverage of the special features unrealistic expectations for their
of that BASIC and of th e IBM PC Com own programming
puter For example the PC allows on

screen editing This concept difficult Teachlng 011 a microcomputer such as the
to teach but ea sy to use needs explora IBM PC provides a special learning
tion in the text opportunity
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Personal computers are more than just We hope that future authors of BASIC
interactive Interactive mainframes and texts will follow these specifications
minicomputers provide interactive com

puting We have observed that using
personal computers students are willing
to take greater ownership of their com

puter s actions than with timesharing

ORGANIZATION

The third set of specifications for
reviewers and authors writing BASIC
texts is in the area of organization

Of course the topics must progress
logically from subject to subject
level to level The text should at its
start give a sense of what is BASIC
the IBM PC structured techniques and
the programming environment of IBM PC
BASIC It must accomplish all this
without intimidating the fearful stu

dent Then it must if it is to be

complete go into much greater detail on

these and other topics

One technique we advise text reviewers
to look for is the use of advanced orga
nizers Advanced organizers are those

means by which the student gets an idea
on which is being taught before the stu

dent reads about the topic Heading
titles that describe the topic being
taught are helpful For example the
topic heading SAVE puts a copy of your
program on disk is an example of such an

advanced organizer

Quick reference guides also help the

student use the text both for instruc
tion and for reference

In reviewing texts pay careful atten

tion to exercises Good exercises are

at varied levels of difficulty and tap
a variety of types of learning For

example some exercises might ask the

student what would happen if a particu
lar program were run Others would ask

them to write or modify a program

The author of a BASIC text need not fol
low the traditional path For example
we teach READ DATA only after the stu

dent has a firm grasp of the concept of
files This avoids the inherent confu
sion many students have between programs
and data Consequently we keep an open
mind when an author s organization of

topic differs from the conventional

SUMMARY

Current tests are insufficient for

teaching structured programming in BASIC
on the IBM PC These authors have enu

merated features which they believe
should be included in such a text The
features fall into the categories of
topical coverage pedagogy and

organization
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USING MICROCOMPUTERS TO DOWNLOAD CICS PROGRAMMING LOGIC

Andrew M Suhy

Associate Professor

Department of Computer Information Systems
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Big Rapids Michigan 49307

ABSTRACT

On line programming is rapidly changing the way data processing needs are being met by increasingnumbers of businesses Yet the hardware and software support needed to teach mainframe on line
programming skills are often beyond the financial reach of many colleges This paper describes
an approach that permits the teaching of mainframe on line programming at colleges that lack
extensive resources

INTRODUCTION
FINANCIAL AND TECHNICAL BARRIERS

One of the most sought after areas of Because of the increased hardware and supportcomputer expertise by large corporations is staff costs many small and medium sized
training in on line programming While batch colleges are unable to afford a full
programmers will still be in demand to implementation of CICS and consequently havemaintain existing programs an increasing not taught CICS or other popular mainframe
percentage of applications is going on line on line programming concepts and have insteadThis demand is often manifested in tele reverted to batch programming techniques or

processing software known as CICS CICS limited themselves to simplified microcomputerallows traditional programming languages such packages and applications Even colleges that
as COBOL PL l and BAL to be run on line

can afford CICS often hesitate to offer manyrather than in batch mode With the sharp sections of CICS because of a reluctance to
sharp increase in preference for interactive tie up valuable mainframe resources or a fearterminals over punched cards it appears that of having the computer systems fail because ofthe trend toward on line programming will a runaway loop or an extrapartition accesscontinue to grow for the forseeable future

POSSIBLE SOLUTIONS
UNIQUE PROBLEMS

Despite these barriers it is possible to
Campus recruiters stress repeatedly the teach on line programming concepts asimportance of on line programming experience required by CICS or other on line supportnotably CICS and COBOL yet few universities software with only limited computer resourcescurrently offer this valuable training A Ideally a college should have access to a
major reason is the onerous expense mainframe with CICS but it is also possibleinvolved in the purchase of a powerful main to teach on line programming using the
frame and the software support needed to run resources of even the poorest computerCICS In addition because of the nature of department While any concept can be taughtCICS awell trained support staff is often abstractly hands on experience requiresneeded in the academic computer center This some type of computer although not necessarilyis because CICS requires a special programming a mainframe Since most computer departmentslogic that involves the manipulation of have access to at least a few microcomputers
carefully controlled loops that can easily this is not a problem Furthermore under the
become infinite loops When this occurs the approach I am advocating BASIC can be usedentire system often crashes This is sharply as the learning conduit This has manydifferent from running batch programs where advantages
almost all student programming errors are

handled easily without having amajor impact ADVANTAGES
on the rest of the operating system With most

student programming mishaps even the most First since any microcomputer can be used
extensive errors will usually generate only a this program of study is within the reach ofseries of error messages while leaving the virtually all computer departments It is
rest of the system intact not even necessary to own an IBM PC to be
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able to develop programming concepts that can Because of its sheer simplicity BASIC has

be used on an IBM product on an IBM mainframe a syntax that even students with minimal

This means that departments that have invested exposure to programming will find bo be

heavily in Apple Commodore Radio Shack or almost transparent Instead of struggling
DEC can all use this approach with similar with the syntax of CICS students are able

efficacy Indeed in some ways the Apple lIe to concentrate more fully on pseudo
is better suited for demonstrating IBM concepts conversational programming techniques
than the IBM PC and screen design

Second since BASIC is used there are Through the use of LOCATE commands on

absolutely no additional software costs since the IBM PC or the V1AB HTAB and POKE

BASIC is included in the overall purchase commands on other microcomputers it is

price of most microcomputers The version of possible to establish full screen menus

BASIC used is essentially irrelevant This with multiple line choices similar to

factor alone could save a computer department those use d by CICS By using random

many thousands of dollars in software files in BASIC it is possible to create

expenditures systems for data capture inquiry
updating and browsing In CICS this

Third BASIC is particularly well suited for would require many separate steps
on line programming Unlike many other

programming languages BASIC consists almost Students frequently have difficulty

entirely of executable instructions Few if grasping the connection between the way

any instructions are needed for data multiple seemingly identical screens are

definition there are no Environment Divisions presented to the user and the program

File Control Sections types or sophisticated logic that sends and receives these

data structures Because BASIC has one of the screens By having the screen layout
loosest syntax requirements of the popular expressed and defined in BASIC within

programming languages it may not be the best the program itself rather than having

language to teach structured batch programming the screen defined one way in a MAPSET

concepts Yet it it precisely this flexibility and then brought into an application
and lack of structure that facilitates the program in a substantially altered form

teaching of CICS on line programming concepts it is much easier for students to grasp

In a CICS program there are multiple entry and the screan program interface

exit points as well as forced GO TO s that are

generated automatically by the system Using A major conceptual stumbling block is

standard pseudoconversatianul programming separating input data from output

techniques which allow a single program to data when the displ scr ens are

be used by many terminals a CICS program is identical In CICS this distinction

terminated every time a screen is sent to a is crucial yet is often buried inside

terminal Execution of a program can be of a macro or EXEC eIeS instruction
initiated or terminated at many points In BASIC however it is not possible
through the use of control key options or to input or output data without

program function keys that are selected by explicit and different instructions

the user This was incorporated into CICS Thus while the screen may appear

to allow for the somewhat unpredictable to be identical whether input data or

nature of on line man machine interaction output data is on the screen it is

clear from the program logic that a

Much of the predictability found in batch PRINT statement produced the output

programming applications is absent in and an INPUT statement produced the

on line programming Records can be entered input
in any order some are edited some are not

options can be changed in midstream the This feature aids greatly in clarifying
user must always be allowed to see the beginning the concep ts of SEND MAP SEND MAP DATAONLY

menu and to alter or terminate processing at SEND MAP MAPONLY and the RECEIVE MAP

virtually any point Every invocation of a family of commands Thus the two major

HANDLE AID or HANDLE ABEND automatically conceptual difficulties facing students

generates GO TO statements in the application learning CICS namely deeply nested

program this generation is not under the loops wi th multiple entry and exit points

control of the programmer This in turn and the sending and receiving of full

wreaks havoc on the traditional concepts of screen n p8 can be explained in great

structured batch programming Consequently depth without using a mainframe or having

it is difficult to conceptualize let alone access to C ICS

write a program using CIeS logic in a heavily
structured language such as Pascal
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SUMMARY 5 Kacmar Charles J On Line Systems
DesiEn and Implementation Using

Downloading CICS logic to microcomputers COBOL and Command Level CICS
has numerous advantages hardware Reston Reston Publ Co 1984
investment is minimal and software costs

are virtually non existent Second once 6 Lim Pacifico Amarga CICS VS Command
students understand the techniques of evel with ANS COBOL Examples
interactive programming and screen design Van Nostrand Reinhold Co 1982
it is then fairly easy to learn the

syntax of CICS or another on line 7 Lowe Doug ICS for the COBOL Programmer
software support package Third changes Fresno Hike Hurach and Associates 9R4
can be made very rapidly using this

micro model It is easier and much

quicker to recompile a BASIC program
than it is to compile a mapset then

update the CICS mapset tables then

compile the application program then

update the CICS program tables and then

finally execute one test With BASIC
all five steps are combined into one

and can be executed very rapidly thus

affording almost immediate feedback

which is especially critical in designing
interactive systems because

mistakes made on w icrocomputers will

affect only that micro the danger of

bringirg down an entire computer system
is eliminated Very expensive mainframe

time is also freed up because testing
is performed at the micro level

Using this appreach it is possible to

teach valuable and highly marketable
skills needed for full screen on line

programming on powerful mainframes
even if an institution does not have

access to a mainframe Thus a very

powerful skill is within the reach

of virtually any computer department
at minimal cost
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THE PRJGRAM DEVEIDPMENl LIFE CYCLE

What should the first course Ellphasize
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ABSTRJCT

To equip tooay s uIrlergraduate student with the f11Mamental skills necesscuy
for business data processin a foomation in structured programming nodulari
zation anl debuggin is required Many students teachers anl authors are

still not usin correct structured progranlIIIinJ techniques though most program
mers claim to be proponents of strocture Few students have been assigned
camplex enough tasks to truly require nodularization into subtasks anl have not
learned the techniques required for this skill In addition the amount of

debuggin is usually limited in a small program assigrnnent These problems can

be rectified by shiftin the enphasis in thef1njamentals courses from just
coding the program to a camplete program development life cycle anl by assign
in more camplex business algorithms requirin true nodularization

INl1lODUClION

he first course in business data processin made to ease the pOCeSS of modification
must enphasize the restricted control Ibis requires plannirx1 proper strocture anl

structures that are thelJui1ciinJblocks of a good progranuninJ style
structured program he course must project
assigrnnents large anl camplex enough to Many programs are written withoot prior
require decalIposition into workable nodules plannirx1 Ibis is possiblellecause of the

Many first courses concentrate on a lanuage simple nature of most course assigrnnents
anl the coding or implementation of a When the student graduates anl is faced with

program Ibis practice must be redirected the reality of large business systems the

to dcMnplay the implementation am emphasize student is 1U1able to cope with the
the analysis anl plannirx1 tools anl trethodo camplexity
logies These tools anl methods are

collectively called the program development For the initial oonstruction anl for every
life cycle By usin this cycle the major modification the followin Ii1ases
student will camplete Projects faster am must be campleted
will develop IOOre consistent better quality
software 1 Analysis of the design

I specifications
DEVEIDPMENr LIFE CYCLE 2 Design of the algoritlun logic

3 Generation of test data

rtlch has been printed conceminl the 4 Design walkthrough
business information system life cycle he 5 Design implementation
progranurer can leaIT1 much fran this 6 Program walkthrough
engineerin based methodology As the 7 Testin am debug
infomation system has a life cycle so 8 Most of the phases result in

should each program element of the system documentation as a by product
Ibrough time program requirenvmts charge Documentation is not a separate
due to external stinuli ie business laws phase Itshould be noted that

tax rates ate lhus modification of these Ii1ases are iterative fa

existin software is necessary anl is problem develops in one phase the

perhaps the most costly element of data programmer must frequently
processin he overall cost of a program return to a previous phase to

throogh its lifetime can be significantly correct the problem
reduced if the original program is developed

Figure 1 depicts the program developmentto facilitate this need for modification
life cycle

When one considers the relatively short

period of a program s lifetime spent in
initial construction every effort must be
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Y I n 2 contains a sinle entry am exit

t
point

3 is able to be separately coded am

th D itn
tested

f c1f1 4 is transferable to other programs

J JI t nd DHiqn tbe When

l
b Jq the Alqor1tha all tasks am subtasks have been

ft JL
identified determine the hierarchical

liP
relationship amnJ the tasks unlike the

I
u

1
traditional flowchart major tasks go above

1

their campcment subtasks

I r DoMroU J Figure 2 pIOlTides a general fonn for the

i
J hierarchy c hart

r pl nt lkthroutb

m

qn

i J
Figure 1

Program Development Life Cycle ErIt is necesscny to look at the relative InitializatiarJ
i1nportance o each phase in this cycle
Most programnung ooorses concentrate 90 of

the instruction in the inp1eroontation phase
when in reality it is the least i1nportant
phase Consider the bui1clin of a house

he actual construction is like the ccxiinJ
of the program Imagine trying to build a

house without an architect s plans walls

going up am being painted before the

electrical plumbing am insulation was

installed ete his would require tearing
down the walls for the installation am the

additional costs for reinstallation of new

materials COding the program without a Figure 2

logic plan results in similar additional eneric Hierarchy Chart

costs am in a lower quality product he

f four i1ases of the program development
hfe cycle should be the enphasis for the DFSIGN OF THE AIOORITHM UlGIC

first programming course
here has been much debate aver the tools

ANiLyzEJ THE DFSIGN SPECIFIClTIONS
used in program logic design Mvocates of

the symbolic or geometric tools such as the

All programs have three general ccarponents traditional flowchart or nore recent struc

Inptt Processing am OUtpJt To analyze
ture charts argue with the advocates of the

the requirements of the algorithm it is nOneametric tools such as pseudocode

beneficial to first study the 0lltpItor
Students exposed to structure charts am

infonnational requirements am coordinate pseudocode seem to prefer the geanetric tool

this study with analysis of the input data
initially b1t after their design skills

Ensure each 0lltpIthas an input source For
have inproved fim the pseudocode easier to

those output elements not directly rted
document especially with word processors

by input data determine that first the
am easier to translate into a programnrlnJ

processing requirements are kncMn am language

seconlly that each process is supported by Reardless of the tool used the designer
all required input data If the data is to

came fran storage files become comfortable
must develop good programming habits with

with the record structure of each file
structurecll pt r cuwllinprqleI use of
JOOdularization am style considerations such

As the specifications are analyzed fornUl
as meaningful variables starDardized

late a thinJs todo list without
irxientatica1 ete

concem for hierarchical order identify the
A structured program is an algorithm consis

main tasks required to complete the

algorithm Continue to decompose each main tin of one or nore restricted control

task into subtasks based on function lIDtil
structures each of which has a sinleentry

each JOOdule displays the following character
am single exit here are three forms of

istics
restricteCl control

1 inp1ernents a single imepencJent
1 he sequential control structure has a

function
straight line appearance Eachinstruc
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tion is executed follarln1 its iJIImedi
ate or

2 he eormtional Ontrol structure
allows the progran to make a binaly
decision based upon a ccntition or

multiple corxtitions Care lIIlSt be
taken to ensure the sinJle entzy Entry

sinJle exit requirement of the struc

ture

3 he Repetitive Ontrol structure is
used to iterate the same instructions
multiple times lblt larguaqes have Entry

two forms of this structure one is
used when the number of iterations can

be predetemined am the other is used

when the number of iterations is Exit
llI1kncMn It is in this control struc
ture that the nart 0CIllIIa1 violation of
the sinJle entzy exit premise of
stJuctured progralIIIIIin occurs

consider the followinJ exanple AnllI1kncMn

number of custaner records are on a custaner
fUe Fach record consists of the aCCOlmt

number name am aCCOlmt balance Access
all records sequentially printinJ the
custaDer name am balance to a report

F gure 3

Flowchart Showing Violation of

Sum the balances am print the total under structured Progra1lmIinJ
the balance column An aCCOlmt number of
0000 marks the end of the file

Analysis of the algorithm inlicates a need

to open the custaner fUe initialize the

total access a record detennine if the end
of the fUe has been reached sum the
balance am print the record When all

records have been accessed print the total
aniclose the fUe

usinJ a flowchart gearetric tool as shown in
figure 3 it is easy to violate stJuctured
PUl LcIllllll i

Notice the repetitive control structure Entry
fonned by the if goto oanbination has two

entry points his is a violation of

structured plogIanuniJg

UsinJ the same flowchart gecmetric tool the
Exit

algorithm can be designed withoot the

violation his is shown by the same

exanple in figure 4 Note the sinJle entry
am exit on the repetitive control structure
fonned by the if goto oanbination

A better geometric tool is the structure

chart which recognizes the repetitive
control structure as a REPEAT WHIIE he

Repeat While ani its correspoatinrErxi

Repeat clause helps to ensure the sinJle
entry am exit design of the cOntrol struc

ture Figure 5 shows the exanple usinJ a

structure chart

he use of pseudocode as a ic Figure 4

design tool has the advantage of beinJ lOOre Exalrple ShowinJ Structured PrograIlIIIling

easUy lOOdified ona word prooessor ani

takes significantly less space Sane first

course students seem to need the geometric
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As an exercise in formal system s cloclnnenta

tion it is also appropriate to include with
each mrlule design a staterrerrt of pupose
or description of the mrlule what data is

required by the mrlule what information is

produced by the mrlule am references to

additional llPdules being procesSEd

TEST DATA GENERATION

To rpletely test an algorithm it may be

necessary to generate several sets of test
D1try

NO 0000 data The errl result however IllUSt be to

thoroughly test each branch of each condi
Exit tional control structure an test each

repetitive control through at least two

iterations lhere are frequently minimum

andor maximum test values associated with

any corxiition lhese values my be called
the bookerds It is inlportant to test the

bookends cIS well as a median value since
the processing requirements frequently
differ in each case Most first oourses in
data processing assume edited data which

require little error detection It is

appropriate in the latter assignments to

introduce the concepts necessary to detect
an manage data entry errors he errphasis
is to intrcxfuce the concepts of error detec
tion an eliminate the false security of

perfect data In general make the test

data as close to real prcxluction data as the

Figure 5 academic c1iJnate will allow
he StIUcture Chart Helps to Avoid
Structured Programming violations IWo l s of test data generation are

appropnate for the first course he first
level is the test plan he test plan

symbology to fonnulate the logic while contains no actual data values but is a
others prefer the nongeametric pseudocode prose description of what the test set
Mlch research will be necessary before a should conta in Ihe secorxi level is formal
definitive staterrerrt can be mde as to the

test data in the fonn in which the data will
suitab lity of a particular design tool for be input into the program Instructors
the first course Pseudocode for the often provide the test data in this secorxi
exanple is shown as figure 6 form without requiring students to plan arrj

requirements for testinJ their algorithms
Begin aJSfCtoERREroRr nOOule A lTOre thorough urrlerstarrling of the

algorithm is necessary to plan its testing
nine aJST NO A 4 thus the addition of at least the first

aJST IWlE A 30 level test plan is reccllIUllEJxTo thorcugh
BM1lNCE R 4 2

ly walkthrough the algorithm is facilitated
OREroRr for ootpIt

by actual data so the secorxi level test set
Aocess aJSRJoIER RECXIlD fran aJSRJoIER FIlE is additionally reccllIUllEJx

Repeat while aJST NO 0000
Set IUI1ILto IUI1IL BAIANCE
Print aJST 1WlE BlIANCE to aJSRJoIER THE IDGIC IPl1LKTHROUGH
Aocess aJSRJoIER REXXlRD franaJSRJoIER FIlE

Errl repeat
Just as ensuring that the blueprint will

Print IUI1ILto ClllnMR build a qua1ity house it is in1portant to
Close aJSRJoIER FIlE ClllnMR

prove that the logic design will produce a

Errl aJSIaoIER nOOule quality program he logic walkthrough is
the most overlooked yet most ill100rtant

phase in the program developnent life cycle
Figure 6

COlTplex p requiring mrlularization
Pseudocode Design Tool often contain logic errors particularly in

the interfaces between mrlules If these
Design tool selection could be left to

errors are detected before the inplementapErrsonal choice
but the algorithm nnlSt be tion begins the program will

constIUcted USlnJ only the three control
stIUctures each restricted by single entry
am exit
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1 take far less tllne to inplement to this total tiJne productivity the
2 be of better quality since l1IIproved quality of the planned programs

patchwork fixes often destroy the ani a clear case for a prcper program

original flCM of the lCXJic deve1cpnent life cycle becanes evident
3 require reduced utilization of

Ihis life cycle is necesscuy toscarce anicostly reswrces CPU
tennina1 drives etc ani solve the conplex prcDlems which are the

4 be less costly to initially nonn in business data processing It is

inplement ani because of the ilTIportant that educators provide their
increase in quality be less students with the a productive methodology
costly to mxlify over its lifetime ani thefIlrx3amental tools to nxxiularize this

conplexity ani produce high quality stroc
he sinplest method of lCXJic walkt1uoogh is tured programs
the trace technique Ihis technique
requires the student to plt a box on paper
for each data dictionazy element variable
in the program ani chronolCXJically record
the oontents of the data dictionazy element
each tllne the value chanJes Using the test
data set s designed in the testinq section
the student processes his design by ham in
the same manner that thecarprter would

prOcess the oonponlinJ program As each

statement is processed the dictionazy
elements affected would be recorded as new

values in their respective boxes As output
statements are processed the student prints
the last value in any refererxed box to a

printer spacing chart silllu1ating the

printed reports with actual test data
later when the design has been htPlemented
the test data can be used with the program
ani the output ccatpared to that on the
printer spacing chart to test for lCXJical
accuracy

Even though a trace as described above may
take up to four hours to cxmplete the total
tiJne spent on the project fran analysis to

conpleted product is significantly less than
it would be with the inplement ani repair
cycle enployed by sane students Figure 7
illustrates the mean tiJne spent in each
activity given two equal groups of students

workinq on the same project Grolp 1

enployes the program development life cycle
ani group 2 qoes straight to the inplementa
tion phase after reading the specification
Note that even though there are rorepwes
in the program developnent life cycle the
total time spent fran analysis to project
conpletion is reduced

Grop1 Grcllp 2

Develqment Life cycle IDpl and Rspair cycle

Mean Hrs Mean Hrs

Analysis 2 6 Analysis 2 4

Lagie Develqment 13 8

2

flll1011M tltaticm 11 8 DIpl 16 8
Test and lleIlg Test and lleIlg 2QJ

Total 31 7 Total 39 3

Total r1lIOOer of IllIlS Total r1lIOOer of IllIlS
to produce a correct to produce a correct

program 4 program 17

Figure 7

Conparison of A Program Developed Unler the
Program Development Life Cycle Versus the

Inplement ani Repair cycle
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STUDENT PROFILES AND SUGGESTIONS FOR
IMPROVEMENT IN THE INTRODUCTORY COMPUTER CENTER

Geoffry S Howard V Michael Lahey Catherine M Murphy
and Glenn N Thomas Kent State University

ABSTRACT

This study surveyed a large number of students in a typicalintroduction to computers course to obtain a profile of the students
along demographic psychological computer ability and course

expectation dimensions Analysis of the results shows that there are
compelling reasons for offering three separate versions of the
course one for high computer anxiety clients one for those with
high computer literacy and substantial computer experience and one
for the majority of students who fall between these two extremes
Descriptive data about introductory computer students is provided in
a form that will be useful to educators in course content and
teaching methods

INTRODUCTION population with unique problems or

abilities A differential approach canSpecial attention should be devoted to be adopted for those who are taking thethe Introduction to Computers course course as an elective versus as aThis critically important course is requirement
taught in nearly every institute of
higher education and involves a very This study of a large sample oflarge number of students and faculty students in a course entitledIt has a major influence on students Introduction to Computers and Data
lifelong attitudes about the usefulness Processing provides inputs that canof computers and their impact on organi guide educators in correctly makingzations and society Many students course administration and designmake decisions about pursuing a decisions The following student
computer career based largely on exper profiles and interpretation are used toiences in this course At a more generate specific suggestions for
practical level the quality of the course improvement
computer skills and computer knowledge
imparted will affect students later 1 Demographic Profile Who is takingsuccess due to the increasing use of the course
computers in all areas of study 2 Psychological Profile What kinds

of students are in the courseIt is troubling to discover that 3 Rationale Profile Why aresubstantial numbers of educators exper students taking the courseience difficulties designing and teach 4 Knowledge Profile What computering this crucially important course skills and knowledge do studentsIn a panel discussion on information already possess when they come tosystems curricula at the Sixth Annual the courseInternational Conference on Information 5 Expectations Profile What
Systems 4 curriculum experts such as computer skill and knowledgeNunamaker and Davis reported that they outcomes do students expect toreceive far more inquiries about how to result from their participation indesign and teach the introductory the course
course than about any other course in
the computer and information systems METHODOLOGY
curriculum Reports of faculty and
student dissatisfaction are widespread A consolidated questionnaire consisting

of established psychometric instrumentsEducators can improve the introductory and demographic questions was adminis
computer course by studying the tered to two large sections of thestudents Course content can be introductory course Table 1 sununarmatched to complement the levels of izes the demographic psychologicalcomputer skills and knowledge of enter and other variables measured by the
ing students Special sections can be questionnaire and cites where appropdesigned for subsets of the student riate the sources of the instruments
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Students were not told in advance that such high anxiety students will exper

the questionnaire would be given It
ience a significant drop in anxiety as

was explained that their responses
a result of taking an introduction to

would be used to guide redesign of the computers course Indeed some stu

introductory computer course at Kent
dents experience an increase in anxiety

State and possibly at other univer
from the course indicating that con

sities The questionnaire was not
tact with computers may aggravate an

admin stered by the faculty member
lr ady serious fear instead of allev

teach1ng the course Students were
1at1ng 1t The authors cited argue

assured that their responses would not
that a separate section of the course

effect their grade in the course and
should be taught for such students in

that the instructor would not see
order to help them overcome their

individual responses until after the negative feelings and to learn to use

end of the term A total of 239 usable computers effectively

responses were obtained A better un erstanding of the origins

ANALYSIS AND RESULTS
and implications of computer anxiety
can be developed by identifying

The demographic profile of the students
variables likely to be related to

appears in Table 2 These demographic
computer anxi ety measuring those vari

data contain few surprises and are
ables and testing for significant

provided to allow other researchers to
correlat ions with computer anxiety

use replicate or extend the results
This was done for the psychological and

of this study It is important to note Iost of the demographic variables shown

that the course services students from
1n Table 1 The results of the anal

a iversity of colleges and majors
si appear in able 4 These results

Th1S complicates the instructor s prob
1nd1cate that h1ghly computer anxious

lem of trying to generate examples and
tudents e pect that computers will

ass1gnments with broad relevance to the 1mpact socl ety unfavorably Math anxi

class The most surprising finding is
e y and trait anxiety go hand in hand

that 17 of the students own a computer
w1th computer anxiety as expected

or a terminal This implies that
external locus of control types are

substantial numbers of students are
slight ly more computer anxious than

coming to the course with considerable
internals and age and years of work

hands on experience
experience both vary inversely with

omputer anxiety Surprisingly there

Table 3 summarizes the psychological
1S no cognitive style effect Females

profile of the students surveyed
are a bit more computer anxious than

Computer anxiety has been found to be a Iales at the beginning of the

clearly identifiable and measurable 1ntroductory course

construct 8 11 5 6 defined as Fear

of the impending interaction with a
These results provide psychological and

computer that is disproportionate to demographic profiles of the computer

the threat presented by the computer
anxious students in the class They

Math anxiety is similar in nature to
are female younger external locus of

computer anxiety Locus of control is
control types have personalities prone

a psychological construct that class
to anxiety and carry lower G P A s

ifie individuals along a spectrum T1ese effects hough interesting are

rang1ng from External to Internal
w1th one except1on fairly weak The

10 Externals see the forces that exception is that the 17 of students

control their lives such as luck and
who own a computer or terminal were

fate as outside themselves whereas
found to be very significantly less

int rna s believe that they can project
computer anxious than their counter

the1r w1ll on people and things and can
par s WhE ther they are not computer

thus control events Cognitive style
anX10US because they own computers or

ranges from Analytical to Heuris
they bought computers because they had

tic and has been widely discussed in
low computer anxiety cannot be deter

the literature on human computer
mined from these data It is clear

i teraction 12 2 7 Trait anxiety
thou h that these studen s approach

slmply refers to a person s tendency to t1e 1ntroduc ory course w1th very

be anxious This characteristic has
d1fferent skills and attitudes than

been found to remain fairly stable
their peers

throughout a person s lifetime 9 Our third objective was to obtain a

A computer anxiety score of 20 or above
Rationale profile of the class

has been considered in previous studies
Stu ents wlere asked whether they were

8 5 to represent a seriously high
tak1 g the course because it was

leve 1 of computer anxiety Of the requ1red was an elective or whether

students in the present sample 18 9
hey really didn t know why they were

are in this high anxiety category
1n the course Results are in Table

Howard Murphy and Thomas 6 found
5 As expected the vast majority

in a pre post field study that not ll
83 of students are in the course
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because it is required Analysis of Not surprisingly computer anxietyvariance showed that those taking the correlated significantly inversely with
course as a requirement were objectively measured computer knowledgesignificantly more computer anxious 73 p 000 computer experienceF 10 53 p OOO than those who were 41 p OOO self assessed computerin the course for the other two knowledge 52 p OOO and computerreasons This argues for a separate skills 50 p OOO This means that
section of the course for those not computer knowledge and skill appear to
taking it as a requirement Further be more strongly related to computersupport for this suggestion follows anxiety than the psychological corre

lates discussed earlier
A fourth goal was to compile a Know

The Expectations profile of Table 7ledge profile of the students in a

typical introductory computer class in is built from responses to questionsorder to determine whether high schools about students expected grade in theand a generally more computer literate course how well they will like the
environment are producing students with course and the amount of computer
computer knowledge and skills that skill and knowledge they expect to gainobsolete college level introductory from the course Most students enter
computer courses Computer knowledge the course with positive attitudes
was measured using an objective test expecting to like the course and do
containing 15 questions of varying well in it They have reasonable
difficulty about hardware software expectations about the computer skill
and systems Students were also asked and knowledge gains they will achieve
to self assess their levels of computer from the course Only a minorityskill hand on keyboarding and program expect they will become experts It is
ming skills as Zero Low important for educators to capitalizeModerate High or Very High on these initially positive attitudes
Additionally questions were included by avoiding design and execution errors
to assess the students experience in the course that could destroy these
levels in specific areas such as BASIC positive attitudes Interestinglyand word processing The objective computer anxiety correlated 51
knowledge test yielded a mean score of p OOO with the grade expectations4 8 with a possible range of 0 to 15 so students with high anxiety expect toWhile this indicates that most students get low grades in the course Also
enter the course with the expected low those who expect to dislike the course
levels of computer knowledge there are have higher computer anxiety 34
a few students with considerable com p 000
puter background who are likely to be
very bored with the course Their STUDENT PROFILE SUMMARIZED
self assessed levels of computer know
ledge coincide very closely with the Demographically the course primarilyresults of the objective test attracts sophomores from a diversity of

majors The age sex work experienceSelf assessments of computer skill were and G P A of the computer students
even more negative as only 5 9 of the show them to be a representative cross

respondents rated their skills as section of undergraduates About 17
High or Very High Women assessed of the students taking the course at

their computer skills at the beginning Kent State own a computer or terminalof the course significantly lower than Psychologically almost 19 of the
did men F 4 p O 03l This differ students are highly computer anxious
ence between the sexes disappears in These same students are also negativethe expected levels of computer skills about the impacts of computers on
at the end of the course Women seem society have high math and trait
to feel that they enter at a disad anxiety and are external locus of
vantage to the men but that by the control types Women tend to be moreend of the course their abilities will computer anxious than men Students
equal their male counterparts There with lowest computer anxiety have term
was no significant difference between inals are taking the course as anthe sexes on the precourse knowledge elective and have high computer knowself assessment or on the scores from ledge skills and experience The
the objective knowledge test vast majority of students though are

taking the course because it is
Especially significant among the required
computer experience results in Table 6
is the finding that 41 of the students About 40 of the students have hadhave at least some experience in BASIC BASIC experience but the mean generaland that 14 have more than a year of computer knowledge and skill scores aresuch experience Designing introduc quite low This implies the computer
tory courses to assume no previous literacy thrust at the high school
programming experience may demotivate a level may be leaving many gaps that
significant portion of the students need to be filled by universities
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Student s expectations about the course 4 ICIS Sixth International Confer
are reasonable and they are coming ence on Information Systems Panel
into the course with generally positive session on information systems
attitudes curricuum Nunnamaker Davis

Couger E t al Indianapolis
RECOMMENDATIONS Indiana December 1985

I Students should be pretested for 5 Howard G S Computer anxiety
computer knowledge skill and management use of micro

experience and computer anxiety computers Ann Arbor UMI

Research Press 1986 In press
a The 20 with highest anxiety

and lowest computer ability 6 Howard G S Murphy C M

especially those for whom the Thomas G N Computer anxiety
course is required should be considerations for design of

placed in a special version of introductory computer courses

the course that offers a Under review for publication in

slower pace on the machine and Educatj2nal Research Quarterly
more personal assistance An

adaptation of the cognitive 7 Huber G P Cognitive style as a

skills modification math basis for MIS and DSS designs
anxiety treatment 3 could be Much ado about nothing Management
used in this special section cien 29 May 1983

b The 20 with lowest anxiety
highest computer ability and 8 Raub A C Correlates of com

who own terminals computers puter anxiety in college
should be placed in a fast students Unpublished Ph D

track version of the course dissertation University of
Pennsylvania 1981

2 The results indicate that if one

wishes to avoid the trouble of 9 Spielberger C D Gorsuch R

giving a pretest that the close L Lushene R E Strait trait

approximation to the three course anxiet inventory manual Pa

versions model above would be to Alto Consulting Psychologists
place students taking the course Press 1970
because it is required into the
normal version of the course and 10 Valecha G K Ostrom T M

those taking it as an elective in An abbreviated measure of

a fast track version internal external locus of
control Journal of Personality

3 Course assignments application Assessment 38 4 1974 369 376

examples and text books should be

chosen with the awareness that II Weinberg S B English J T

many major areas of study are Correlates of cyberphobia
represented in the client group Unpublished paper St Joseph s

A test containing only business University Philadelphia
oriented material will be Pennsylvania 1983

inappropriate for a nursing
student 12 Zmud R W Individual

differences and MIS success A

REFERENCES review of the empirical
literature Management Science

I Barkin S An investigation into 25 October 1979

some factors affecting information

system utilization Unpublished
Ph D dissertation University of
Minnesota 1974

2 Dickson G W Senn J A

Chervaney N L Research in

management information systems
The Minnesota experiments
Management Science 11 May 1977

3 Fennema E Sherman J A

Fennema Sherman mathematics
attitude scales instruments

Designed to measure attitudes

toward the learning of mathematics

by females and males Journal for

Research in Education I 1976
324 326
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Variable PIlic Result
Variable 1ype Vul4b1e Citation

CIIPANX SOCIHP 35 P OOO
CMPAiIX MrHANX 29 1 000DIt AOqrAphic

CMPANX LOCCTL 12 P 028 IExternAlMOre anr iouslSo
CMPANX COGSTL 2 p 300ColleOJ
CMPANX rRTANX JS pa OOOGeade Point Averstje
CMPANX AGf 16 p OOSYear in achoo1
CHPANX GPA 13 pa 026Y rs of full tlMwork

CMPANX nswal 10 p OS5expr lence

OWn computer or terlunlll
CMPANX dEX p 08 p 025

Fe aIRS aore J nXtOu9sychol09ic al Co puter anxiety Raub 11981
Attitude toward iapact of Raub 1981

CKPANX QWN P 10 02 p OO2co put rs on society
Students nOf owninq a eOlllputer orMath anxiety Fenn a and
terllinal lMIctl lIore Jnxious lSherun tL916

Locu of control Valech1 and
OUroll 19141

Coqnitiv styh Barkin l914 L Jeodl CMPANX Caolputer anxhtyTrait anxiety Spcilbeqer t
SOCIMP AttlfUd toward illpact at craputers on societyoil

I 1970
MTHANX Math Rxiety
LOCCTL Locu of controlRationah Reason tor takinq the course

COGSTL Coqnitiv style
TRTANX Trait anr ietyItnowledge Caaput r knowledqe
AGE Ageobjective 1I ureunt
G Grade Point AverageCOllputer llP rinc

YRSWaI Y ars of full till work experienceCo puter sk ll If lI d
OWN Own a cOllputer or ter in l ies NoCOllpUter knowledq

Ifa s d

Expectation Exp ctd 9rad ia t h cour
Not I 1 Correiaf ion coefficient ar Pearsoniano9r to whicb stud nt

2 Siqnificanf Ipi OSJ corr 1ates ar lndiCAtctd by anllpect to lik tbe cours

terililltIe el of coaputer kll1
xp cted at end of coura

l lf s d
Lev l of cOllpUt r Itnowledqe

TUlle Psycholoqical and delaOqrphic corr late ofxpected at nd of cours
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RETURN TO INDUSTRY PROGRAMS FOR FACULTY
By Carol S Chapman MBA

AFFILIATIONS Haywood Technical College Clyde NC
Business Computer Programming Instructor

Data Processing Management Association Member Western Carolina Chapter
National Business Education Association Member

BS MBA Degrees from Western Carolina University

Haywood Technical COllege offers a Return To Industry Program for
faculty members to allow them exposure to business environments and
ideals in order to increase instructor effectiveness in preparing
students for a career This paper is a statement of the benefits
this program has to offer

INTRODUCTION no business experience
They need to become

A college Return To familiar with concepts
Industry Program in dealing with personnel
voIves the return of interaction daily
faculty members into work structure time
the Business work tables and management
environment for a of duti es stress and
period of time or goals Professional
avails funds for Development Seminars
attendance of con devoted to non academic
ferences and or environments are often
workShOps related to a good source for this
Business or non type of information
academic situations
State funding pro The fields of Data
vides the necessary Processing and Manage
monies to operate ment Information
the program Systems are dynamiC

to the point that
BENEFITS academic life does

not always provide the
Participants in the hands on experience
Return To Industry needed to prepare
Program usually students for careers
choose to participate Return To Industry
for one of several provides a benefit to
reasons One is to faculty in allowing
become familiarized interaction with daily
once again with the business operations
so called Real which helps both the
World atmosphere of faculty member and
the field in which the the business The
participant is teach information exchange
i ng The patterns of between faculty and
work development business is positive
decision logic struc toward promoting a

ture and Real better understanding
World politics are of the changing tech
among the topics noIogy and needs in
most often discussed the industry Since
A second reason to one goal of education
participate concerns is to prepare students
new instructors who for the work force
have had little or it is essential to
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keep faculty updated on and how these all might
business expectations be incorporated into

and demands for and the teaching methods

upon employees and or information pre
sented to other faculty

A third reason to par and students

ticipate involves
Maslow s hierarchy of SUMMARY

needs Self esteem

needs and the need to The Return To Industry
have approval from Program has merit and

others often force most participants agree

people to seek the that it is valuable to

additional training Increasing instructor

or learning which they Information and under

perceive will bring standing regarding the

this approval In business environment

order to achieve or This information is

maintain a place of therefore available to

importance in the be passed along to other

academic field a Instructors and to stu

faculty member must dents in preparing them

often prove that he for what they will face

or she is capable of i n the Real World of

surviving in the true E mployment in a career

business environment fie Id
A thorough knowledge
of the current lit
erature in the chosen
field is not quite
enough By returning
to industry for a

short period of time

the short term goal of
success is much easier
to achieve than a

long term goal of
success as a permanent
employee in the in
dustry

EVALUATIONS

Participants are asked
to evaluate their
Retu rn To Industry ex

periences This eval
uation includes questions
regarding the nature
of the business ex

posure the duration
involved the extent to
which the user under
stood the purpose for
the program and the
users observations
regarding their adven
ture These observations
include suggested
optimum time for return
experiences perceived
benefits prior to and
subsequent to the ex

perience skills learned
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HE BUSINESS FTalLTY EXCHANGE

WHEN MINIMUM EFFORl MAXIMUM BENEFIT

L L Purcell M B A COP

Systems and Programning Supervisor
Georgia Fann Bureau

1djunct Instructor

Macon Junior College

he purpose of the business faculty exchange is to help students prepare for their

careers thereby producing qualified enployees to fill business needs he three
level cxrrmmication process eating the exchange requires minilnal efforts fran

participants he idea level is exchanging thoughts through continuing dialogue
on current practices and course curriculum content The action level represents
activities that can be inplerrented to achieve better understanding of subject
material for students he personnel level is a deeper camtitmmt to the exchange
by using individuals to bridge gaps All methods reccmnended represent minimal
effort and result in both short and long term con ete benefits

HE BUSINESS F1CULTY The initial contact can be made by either party
WHEN MINIMUM EFFORl M1XIMUM BENEFIT through a OPMchapter or on an individual

basis
Why bother minimal effort or not what is the

value a business faculty exchange On the individual basis a phone and an

invitation will get things started The
he inportance depends on your point of view educator can phone a OP manager of a local
As a business person I find it frustrating to shop with inquiries such as

have openings for systems personnel and no one

qualified to fill them Each June dozens of None of our graduates have been hired by your
res s fran eager XII1puter science graduates firm do our graduates lack sane particular
pile upon II desk Students appear to have been training
either coding BASIC on P Cs or progranming
CXXllilers in roRTRAN and in neither case do You have hired sane of our graduates have

they know about anything but flCMCbarting they performed up to your expectations
Concepts and skills such as accounting XBeL

VSAM and JCL are greeted with blank looks by The OF manager can phone the educator with
the fonrer and scom by the latter cxmrents regarding their needs and is there a

possibility of the school helping NJmatter
As an educator it bothers me to see students who makes the first rrove the call should result

graduate not having been appropriately trained in definite arrangements to meet for further
to find positions he main purpose of education discussion
is to prepare students for their career If

students cannot get jobs we have not done ours If there is a OPMA chapter available either
party can extend an invitation to the other

HaN haN can we easily and effectively help to visit for the purpose of opening up ccmmmi
the students and consequently help ourselves cations

The thesis is minilnal effort can result in Another option for business oriented chapters
maximum benefit he following is a practical is to invite a faculty rrerrrer to discuss the

process through layers of ccmmmication which curriculum offered at their institution A
has been tried to sUFPOrt that thesis The note of caution there was a situation where
realization that both business and faculty are a local professor was speaking at a meeting
on the senre team working tCMards a camon goal He was expressing his deliqht with the school s

should be the basis for all ccmmmication scientifically oriented classes when a few
Vbrking with this sUFPOSi tion willhelp to merrbers of the business audience verbally
preclude the non productive finger pointing attacked him for ignoring their needs A loud

sessions of who hasn t Cone what discussion ensued to the benefit of no one
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particularly the students who are still not their equiptlerlt and job functions In viewing
getting hired This should not deter anyone the prograrrrning area have analysts explain the
fran trying this option just do so in a program develapnent process used
controlled envirolllreI1t

The business ccmmmity can be a vast resource

It is not inportant heM contact is established and in the exarrples above the time required is

as long as it is positive it wi11 serve to lead only a few hours This underlines the fact
into the first level of communication again that minimal effort can result in

maximum benefits
Ideas the first level

There are se rvices that the college can offer
Exchanging thoughts and feelings on the question to the business ccmmmity so that this level
What can students be taught to prepare them for of ccmmmication is not onesided Perhaps

jobs he basis for discussion should be the college can offer a class a group of

current technologies current practices in local enployees need waiving normal entrance

shops and schools curriculum The meeting requirElel1ts for those who would not tradition
needs only to last a couple of hours thereby ally qualify Or if a class is filled enployees
requiring alrrost no effort fran either party can be registered regardless Here too the

effort on the part of the college is minimal

he gains that will be derived for the school and yet Can be of benefit to a business
is knaNledge about what the students need to
learn he business has the opportunity to help Personnel a deep camtitmmt and involvemmt

form the education of future Elployees The tCMard the goal
rrore appropriate training students receive in

college means the less you nust give them on Exchanging Jersonnel does mean rrore effort but

the job if many people are working together the effort
for each willbe less The rrost obvious way

Even if contact stops here there should have to exchange is to have a business person who

been enough information exchanged to help is also qualified to teach do so Personally
college highlight areas needing rrodifications it is rewarding using experience to help
if any It should have also given the schools students understand real world ccmputing It

a direction to work in for these areas The takes about six hours a week occasionally rrore

intention hcMever is not to let it stop there to prepare and teach one course If you have
but let it be the beginning of continuing rrore than one person in your ccmmmity who can

dialogue Future sessions can occur on an as help this way have them alternate quarters so

needed basis to review texts and develop course that one person does not have all the
and curriculum content responsibili ty

The benefits are not imnediate when ideas are If there is no one in the area who has the

exdlanged instead they are long term and qualifying degrees to teach perhaps special
great when students graduate and are gladly arrangElel1ts can be made because of their
hired technical expertise This would take time on

the part of the school to work out details of
Actions a rrore involved level the arrangeIllents but it should be worth it

Another option if the above cannot be worked
he action level neans doing sarething to out have the business person act as guide on

inplElel1t the ideas It is where business asks projects or resource person that students may
What can we 00 to support your efforts to contact Itmust be noted that for classes

provide us with enployees Colleges have a scheduled during normal working hours a canpany
right to expect this offer the senre way OP must be willing to let the enployee off

managers expect users to get involved when

systems are being developed for than Systems Internships and ccoperative prograns are other

can be developed without user input but usually types of exchanges hese prograns are designed
do not suit the users needs as well as they to give students experience working in the field
could Applying the senre theory to student In terms of efforts there is little administra
developrent without business s help schools tively the canpany must do but it does take

can still prepare students but not as well as ccnpany time to train scmeone in the shop
they could with it specifics Keep in mind this intern is only

with your firm for three rronths The school
Sane illustrations might have more administratively to do because

they must value the edits and help the student
Be a guest lecturer If there is a topic that work the hours in
the faculty cannot adequately cover such as

operating systems and JCL have a prograrrmer ccme The benefits of such prograns are great he

in to do that lecture business gets a few prograns written by a no

cost anployee The free trial period basis
Host student tours Invite a class to tour your allCMS the ccnpany an qportuni ty to try out an

facili ty have operations personnel explain anployee Many finns when impressed with an
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intern I S work will hirethsn when they graduate
because the firm knows what it is getting To

the student internship means experience for

their res and a chance to get their foot in

the door

In conclusion we are speaking of effort on your

part to make a contribution to the education
system he effort is minilnal though and can

be demonstrated in many w

Mst inportant is the great reward derived fran

the work Minimum effort results in maximum
benefit try it it is worth your time
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Strategies for Supporting Diversity in End User Computing

Rosann Webb Collins

Microcomputer Trainer Consultant

Academic Computer Center

University of North Carolina at Greensboro

ABSTRACT

Many organizations mandate the purchase and use of one microcomputer hardware system and a limited set of
microcomputer software this standardization is preferable for many reasons including ease of
microcomputer support service Many universities have historical and continuing reasons for supporting
diversity in end user computing End user support for microcomputers need not ignore the use of existing
systems nor the purchase and use of new systems which match individual needs rather than the organization
standard In this paper several strategies for critical factors in and methods of supporting and
training faculty and staff users of diverse hardware and software systems will be presented

The university like many other organizations will be using at their desks Standardization

has his todcal and continuing reasons for makes the individual consultation effort

supporting diversity in end user computing easier because staff build up a repertoire of

While every effort should be made to encourage solutions to problems and become very

selection of microcomputer systems which are knowledgeable on the capabi tities and

standard for the organization end user support limitations of that system Advising end users

tihould not ignore the use of existing systems on system purchases becomes simple when opt ions

nor the purchase and use of new systems which are severely limited and greater discounts are

match individual needs rather than the available when hardware and software are

organization standard In this paper several purchased in quantity Why then would an end

strategies for critical factors in and user support service tolerate or even encourage

methods of supporting and training faculty and diversity

staff users of diverse hardware and software At the University of North Carolina at

systems will be presented Greensboro one reason for diversity is

historical Many faculty and staff at the

Why diversity university unlike those at many other

Supporting faculty and staff end users who have universities began using microcomputers in the

the same microcomputer hardware and software is mid 1970 s before the microcomputer

certainly preferable from the point of view of marketplace became dominated by a few brand

the support service Conformity of this type names operating systems As a result academic

makes training easier because the end users and administrative units use everything from

learn on exactly the same configuration they older systems like Commodore Pets S 100 bus
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home brew systems Apple II Pluses and Another reason for choosing a non standard

CP M based microcomputer systems Even within system is the background of the end user Some

type of hardware or operating system there is faculty have much experience in using one

great variety in types of software used for the particular system for a specific application

same application For example one School uses For example on the Greensboro campus several

a D C Rainbow in the dean s office Epson CP M Psychology and Physics professors use Commodore

systems in departmental offices and Apple II systems to interface directly with laboratory

Pluses lIe s and Ilc s in a faculty student equipment for data collection While this

laboratory Since no microcomputer products applieation eould be done with an MS DOS

were on stClte contract llntll 1980 and since system these faculty already know how to make

the central administration exerted no control these interfaces and program the systems

over purchase of the equipment and provided no While faeulty embers might choose to move to a

support for its use there was no incentive for more power ful system and therefore force

individuals to select compatible equipment themselves to learn a completely new system

Each department or individual bought what was suggesting that they abandon their experience

available what staff were familiar with or and knowledge for the sake of standardization

what a vendor sold them would be absurd

Beyond this historical reason for diversity of Not only are the microcomputer systems used at

equipment there are continuing reasons why one the university varied the users of information

brand of hardware and one set of software systems are also quite diverse Like most

cannot be mandated Within even a medium sized business organizations end users range from

university there are disciplines which require novices to power users to the individuals who

that a computer generate various foreign actually design microcomputer hardware and

language characters on screen and on the software Many users especially new faculty

printer be connected to laboratory devices for come from more sophisticated computing

data input generate formulae and models on the environments and are making a transition from

screen and printer support CAD applications being power users of mainframe computers to

manipulate high density graphics such as learning to work within the constraints of

satellite photographs as well as perform the microcomputer sys terns Many are quite expert

standard Clpplications such as word processing in one computing environment but close to a

and spreadsheets No one hardware and software novice on mierocomputers

system can meet all these needs While this

diversity of needs is not typical of all STRATEGIES FOR SUPPORT

business organizations there are many which The problems created for a end user support

mlrror thls range of applications service by dIversity of systems and users are
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many But five strategies for support have the benefits of using those systems but it

been developed and employed in such an effort provides a way for them to test what unique

with great success needs those systems mayor may not meet

1 7raining for Common Uses and Functions 2 Consultation for Unique Needs and Problems

The cornerstone strategy for supporting diverse The first strategy would be unworkable without

end user computing systems is a training effort the second consultation for unique needs and

which emphasizes common uses and functions in operational detail

applications Rather than trying to offer a While the end users are expected to attempt to

training program on all types of hardware and make their unique system work for their unique

several packages of each type the training needs they must not be abandoned to a world of

should center on teaching the application manuals and technical support hot lines A

itself merely in the context of a certain consultant with the appropriate background can

piece of hardware and software answer many specific questions from their

Fo r example a seminar entitled Word experience over the phone Othercan be

Processing in the Office was designed for solved by serving as a fitte r between the end

secretaries and other clerical workers in the user and technical support resources The

various administrative units on campus The consultant can find it in the manual or coax it

curriculum for this seminar focuses on the from the hot line or glean it from thei r

basic functions of word processing programs and personal support group friends colleagues
on how to organize and maintain word processing users groups much easier and quicker than the

files This information is presented using a average end user After initial t raining

specific program but participants are warned sessions end users can learn on a need to know

that the programs and hardware they will use basis Because the motivation of the learner

will change radically during their career is at its highest he or she is more likely to

With this orientation the participants know actually learn in this situation than in any

they will need to transfer general principles other

for using this application to specific systems

both now and in the future 3 Diagnosis

Since a desireable side effect of the training Most end users are not capable of diagnosing a

with a specific tool on a specific hardware problem with their system They are acting as

system is to encourage conformity where both user and operator of what is rea11y a

appropriate the tools and systems for training complete and complex computer system which they

should be those that are recommended for do not nor do they need to fully understand

purchase Not only do the participants realize and therefore they are unable to step back and
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Iso tate the source of a problem Support reward users for independent accomplishments

per onnel must be available to diagnose with praise

problems which are not well defined and after

defInitIon channel the problem to the 5 Supporting Blue Skies

appropriate resource for solution When An end t cer support group should be able to

problems r HIge from pilot error hardware move users from a blue sky idea of what they

malfunctions in any of several units software want to do into a specific description of a

bugs inctJrcect data to inadequate or computer system that is a tool for

unreliable power supplies it is essential that accomplishing that goal Many times this is a

a first pass at diagnosing be done by end user process of ldentifying limitations and

support staff who appreciate this range of possibilities of what is available sometimes

possibilities nothing is available and a new tool must be

developed Advertise that the staff will

4 Building Independence from Dependence listen to even vague ideas help the users

Novice users in particular demand much hand clarify thelr ideas and find their way through

holding while they begin to plumb the depths the maze of tools and possibilities Then

of a microcomputer application Trainlng and realistically assess what can be done as a

consultation provide that initial intense guide to further thought and work This

support But this support must also strive to process should not be limited by a precondition

nurture indepe1ldence in users The fact that of adhe rence to a standard microcomputer

the support staff is very busy is fortunate system Faci titating the creative process is

since having to wait for answers encourages the essential in university end user support it is

end userto try to work on answers for exciting and challenging in any environment

themselves Users should be told to do what

you can and then seek assistance Insist CRITICAL FACTORS

that users keep of log of problems and then There are two main critical factors in

ask for help the process of writing down a implementing these strategies the curriculum

problem can help the users develop their own of the training and the characteristics of the

skilLs in defining problems Encourage end user support staff

informal support groups of users with similar The training curriculum should be a model of

systems and or app Hcat ions putting a small the total end user support system The

group of secretaries with the same system structure of the seminar sessions should

together for a bag lunch once a month lets them include

meet other people they can calI for hell a information on the common uses and

besides the official support group Always functions of the application

182



b guided hands on experience with a user in relation to experience to communicate

specific implementation of the in terms the users can understand given that

application experience and to provide the appropriate

c activities which require the users assistance this high wire act must be combined

to solve problems with the with technical competence on microcomputer

application with the trainer hardware and software If either the

available for assistance and interpersonal skills or the technical expertise

d dialogue between participants and are missing the support will be lacking

the trainer on what is possible

with this and other applications At the university as in many other types of

The sessions should prepare them for organizations a diversity of

independent work on problems with assistance microcomputer based information processing

and support when necessary tools must be supported just as the library

The second critical factor centers on the must provide various formats sources and

characteristics of the support staff They levels of information Supporting diversity is

must have both the microcomputer experience and not impossible if the support service is

the interpersonal skills to keep the strategies designed with that characteristic in mind and

in mind while dealing with individual s needs if staff with appropriate skU Ls can be

and styles They must be able to analyze the employed to implement the support strategies
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SPUTNIK STRATEGY FOR FACULTY DEVELOPMENT IN MIS

by

Dr N Nagarajan
Assistant Professor in Information Systems

Fordham University
103 Thebaud

Bronx NY 10458

ABSTRACT

Our duty to our country demands of us an effort to provide the means of a
thorough education There is perhaps no nation whose interest would be more deeplyaffected by a substitution of the superficial for solid learning Not one of ourcolleges is a place for thorough teaching and not one of the better class of themdoes half of what it mi ght do by bri ngi ng the mi nds of its instructors to act
directly and vigorously on the minds of its pupils

This is a quotation from the Yale College computers in the MBA classes for their coursesFaculty Re ort on the Course of Instruction in in most disciplines The freshmen of futureYale Col ege pro uce 1n ne can see ow college entry level classes will be already wellthe several reports of current days also reflect trained in the principles and practice ofthe same sorry state of affairs in the academic computers and data processing and so theirarena The educational systems are at the brink expectations will naturally be still higher thanof an unprecedented identity crisis The may be found in present times This trendinstitutions of a society especially the ivied stresses the far cry for overcoming the majorand ivory towers of academic institutions are obstacle of qualified faculty to teachnot adapting fast enough to the impact and Management Information Systems courses withconsequences of technological changes Advances confidence to instil enthusiasm into thein the technology of education help mass higher receptive minds of their wardseducation to become a reality but education in Computer literacy is essentiallytechnological advances is essential and vital if relational and a moving target In the earlyhigher education is to deal with reality in an sixties the term connoted a basic ability toeffective manner
appreciate the computer capabilities and impactIn his address to the Israel Institute of on soc i ety and to prepare programs in aTechnology in 1966 Eric Ashby discussed in computer language with confidence In the nextdetail on the need to appreciate such a crisis in decade the rush was to the Computer Sciencesthe coming years and provide adequate measures to major in colleges and computer related careerstem the adverse consequences thereof orientation in the curriculum dev lopment In
the present decade computers have becomeAt present such a machine would be many household assets considered to enhancetimes more expensive than a teacher But productivity in operations and expand humanbefore the end of this century such machines capabilities Sophisticated tools andwill be in the market Just what part they play techniques have been developed to help ain the educational revolution will depend on the nontechnical user and even young kids and familyskill which goes into the programming 1 members to derive the benefits and pleasures by
using affordable yet powerful computers FourthIn the rapid strides of computer technology Generation languages Expert Systems Graphicsthe faculty are not adequately equipped to train Databases and complex communication networktheir students in many cases Their background technology have become the order of the dayand specialization are out of time and tunes with Dr Kenneth King of Cornell UniverSity arguesthe requirements for proper understanding of the that United States is in a worldwide technologyadvances in the technology and their vast impact race and leadership in computing is critical toon SOCiety and the students It is therefore win that race 2

imperative that the question of faculty By 1995 as indicated already the newdevelopment should take utmost precedence in our student population will be amply computercampuses if we were to do justice to the primary literate as the elements of computer sciencemission of the institutions of higher learning and applications would have been dealt with inThere is an increasing awareness and detail in elementary and secondary schoolsemphasis on the use of mainframe and micro Subjects which form the course content now in
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the graduate curricula will be moved down to the Third the governments and their specific

undergraduat levels Thus there will be in my agencies should provide adequate support for the

opinion a total metamorphosis in the needs of retraining of talents of faculty in the

the new generation of college students wanting requisite fields of changing technology The

for more challenge and scope to learn and utilize clarion call of the politicians to reach the

the computer resources to tackle complex systems stars with technological superiority should

Again to quote Dr King curricular correspondingly be translated into tangible

changes tend to move at the rate of a pig through targeted programs for training the faculty who

a python 2 This is common knowledge to are expected to train their students in turn

everyone as the campuses cannot afford to change Otherwi se the i 11 i nformed facul ty woul d

with swift alacrity to the shifts in the be grudgingly leading the innocent minds of

environment for obvious and somewhat valid their students into dark alleys with dead end

pragmatic reasons like the uncertainty of the thus defeating the purpose of the educational

technology trends paucity of funds to provide mission Such a tragedy will give further

all the essential hardware etc as necessitated support to the satiric comment of the present

by the trends and above all the lack of day situation

sufficient faculty power to meet the critical If you can t get any other job teach If

demands The result is parallel to teaching you can t teach any other subject teach EOP

Dalton s Atomic theory in this nuclear age If you can t teach EOP teach EXPERT SYSTEMS

In order to overcome this paramount problem
it is necessary that all the segments of society

seriously look into the various ways and means to BIBLIOGRAPHY

solve it in a satisfactory manner There should

be a Sputnik approach to face the challenge of 1 Ashby Eric Adapting Universities to a

unprecedented dimensions Technological Society San Francisco CA

First the campus management should provide Jossey Bass 1974

adequate support for training the faculty in 2 King Kenneth M Evolution of the Concept

keeping themselves aware of the state of the of Computer Literacy EOUCOM BULLETIN Fall 85

art as it were in the varied developments of Vol 20 No 3

the electronic technology and its applications
not just in scientific areas but in the other

fields as business education and home as well

The tenured faculty in traditional fields feel

threatened by the lure of the computer oriented

majors and felt somewhat relieved when the

recent trend shows a slight drop in the freshmen

rushi ng to c01nputer sci ence majors It will be

an effective way to retrain such faculty for

fruitful utilization of their experience and

expertise in other fields thus deriving utmost

benefit with Pareto like benefit all around

Second the businesses and other

professional organizations should seriously
consider providing strong support to higher
education institutions in the form of funds and

equipment Such a strategy is now under way in

the United States through the munificence of

leading corporations as IBM with cooperative
ventures with leading universities Again it

may sometimes prove to be the familiar pattern

where the rich get richer due to their clout and

aura and other poorer institutions left lagging
behind like Oliver asking for more

American Assembly of Collegiate Schools of

Business AACSB have recognized this lacuna of

trained faculty in MIS fields at the same time

when information systems area is experiencing
explosive importance in business schools It has

attempted to ameliorate the abject situation to

certain extent by running annual summer

institutes in Basic and Advanced Information

Systems Faculty as a response to the emerging

needs of business and to the faculty shortage

among schools These programs are an important
step forward in meeting the urgent needs of

business schools and consequently of business

and industry But the registration to each

institute is limited to mere 50 persons

indicating that much more needs to be

accomplished in this direction in order to meet

the staggering lack
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BRIDGING THE ACADEMIC BUSINESS GAP A THREE PRONGED
APPROACH

Eli Boyd Cohen

Department of Management Information Science
California State University Sacramento

6000 J Street Sacramento CA 95819 2694
916 427 7000

TRACK Business Faculty Exchange

ABSTRACT

The author serves as Educational Trustee for a local Data Processing Management Association chapter As such the author developed a three pronged approach to bridging the
gap between academia and business The approach s three activities include the
following 1 a Jobs Faire in which Data Processing Management Association members talkabout their jobs with students 2 a conference session in which top management address
a data processing audience on the subject of what colleges can do to help business 3 a
symposium of the region s top employers and the colleges information systems departments

RATIONALE One of the benefits for the students of
this presentation is to overcome miscon

Education is one of the main purposes of ceptions Some students were avoidingthe Data Processing Management Asso taking programming classes because theyciation An important part of this edu believed that analysts need not know
cation is improving the communications programming Others had intended to
between business and academia in the make data processing management their
data processing community A local Data first job
Processing Management Association
chapter began bridging this gap when In addition the presentations may indi
the author assumed the office of Educa rectly affect curriculum through influ
tional Trustee encing the students choice of

electives Popular electives are taughtLocal colleges must do more than just more often then unpopular ones and sotrain students for entry level posi serve more students
tions The colleges should serve as

sites for retraining general management The panel was video taped and this tape
on information system and for upgrading given to the school s library It isthe training of the current data pro hoped that by this means many more stu
cessing personnel In the author s dents will learn about DPMA and theview Data Processing Management Asso local job market
ciation must work with the colleges in

meeting these goals This program is highly recommended It
is easy to arrange with little cost and

THREE PRONGED APPROACH little risk while it provides higher
benefit

For these reasons the local Data Pro

cessing Management Association chapter 2 Data Processing and General Manageconducted three sessions to bridge this ment with Academia
gap

The local chapter of DPMA conducted an
1 Data Processing and Students Information Processing Symposium The

Symposium contained dozens of training
To help current students better sessions This symposium made possible
understand the jobs for which they are a second program to bridge the Academic
training the chapter conducted a Jobs Business gap One of the sessions was
Faire Member of Data Processing Mana devoted to this topic
gement Association who hold different
positions in the industry formed a panel Several general managers were invited to
which visited the local colleges Each address the session The managers were
member described his her job and related asked to respond to questions which they
personal experiences about their career received with their invitation These

questions inCluded the fol lowingThe Jubs represented in this panel
included analyst beginning programmer What problems with computerization does
programmer team leader data processing management see
manager and technical specialist
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Ca n the data processing department For th e schools curriculum review

he 1 p
requires inpJt from th e community

Can local colleges he 1 p
In addition it provides the groups with

the opportunity to exchange views and

The answers given by the managers from marketing Tne schools in particular

their perspective were surprising All will be interested in showing what their

speakers focused on problems that their programs have to offer

company had with communications with

their data processing department
1 n addition to providing the schools

with feedback on their present

More troubling was that these top manag curriculum in relation to needs the

ers did not perceive colleges as a symposium also will be a start for

resource for help with this problem or internships programs Many college pro

even for retraining their personnel grams either require or encourage stu

The author views t his response as a
dents to serve as interns as pa rt of

source of evidence that th e colleges are the i I requl rements for graduation

not doing a crediJle job in marking Colleges are a 1 so recognizing the bene

th e i I services to business
fits of having their faculty serve as

interns to b Jsiness

T his project cost 1 i t tIe had low risk

but also had 1 i mi ted benefit The symposium i s planned as follows

I t was low cost since the symposium was The formal portion wi 11 be composed of

already set up Only the management of formal presentations and questioning

this session was required
from th e floor Attendees wi 11 be

placed 1 n p3nels with each being given

1 t was low risk because as a worst the task to address selected questions

case it would have low attendance These questions wi 11 be given to ea ch

participant in advance of th e con

Unfortunately it must a 1 so be consid ference Background materials also will

ered low benefit as not everyone who be sent in advance

was interested could attend
Questioning will fo 11 ow each panel

3 General Management Data Processing discussion

and Academia The symposium a 1 so will have an infor

The third prong of the th ree prong ma 1 yet e qua 11 y important time During

attack to bridge the gap involves invit the planned socializing a great deal

ing the top data processing employers wi 11 be aecompl i shed primarily on the

and the colleges in th e area to take inter personal level

part in a symposium The purpose of

t his symposium is to promote communica This act i vi ty has high cost high r is k

tion between these two groups and and high benefit

improve th e data processing curriculum
The high cost includes a financial cost

All participants will be required to pay for lunch and meeting room More

a modest fee This fee wi 11 be used to importantly it wi 11 take a great deal

defray the costs of putting on the con of vol unteer time a most precious

ference Requiring a fee for participa commodity

t i on will also demonstrate the

commitment to t his event I t wi II a 1 so incur high ri s k largely
because so many things must go right for

The employers wi 11 be asked to send a
the activlty to succeed

delegation including representatives of

to p general management and of data proc However the benefit from this activity

essing management
is extremely high for the curriculum

college professors top management and

The universities will be asked to send a data processing departments

delegation from their department of MIS

or its equivalent The colleges invited SUMMA RY

will include four year colleges two

year colleges and trade schools Bridging th e gap between business and

academia i s an important task One Data

The approach taken in inviting partici Processing Management Association chap

pants wi 11 be that the symposium i s in tel found three separate activities

their interests a s we 11 as a c i vi 1 obI i helped each in its own way to bring

gation For the employers it is in the parties together One activity had

the i I interest to tell th e schools what DPMA members describe their job experi

th e i I needs are for trained personnel ences wi th students Another had top
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management share their view of Data Pro
cessing and colleges with DPMA membe r s

A third is a formal symposium between
facul ty and employers
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PREPARING CIS STUOENTS TO BECOME EFFECTIVE SYSTEMS ANALYSTS
Patricia C Eiland
Assistant Professor

Auburn University at Montgomery
Ava S Honan

Assistant Professor
Auburn University at Montgomery

ABSTRACT

Today s business environment has been impacted at every level by an onslaught of new ad
vances in computer technology and the availability of affordable computer hardware and
software designed to assist businesses in both strategic planning and in day to day operations Most organizations must rely on either in house or contracted technical supportto assist in the determination of which computer related tools will maximize efforts toattain objectives and respond to daily operational needs In this situation someone must
bridge the gap between the non technical management seeking the solution and the technical
support staff that understands the computer s capabilities and limitations The personin this interface role is often a systems analyst The purpose of this paper is to explore the skills that systems analysts must possess to function effectively and how tobest prepare students for a career in this role

INTROOUCTION

Management today finds itself in the ful systems analyst Providing opporsometimes precarious position of determ tunities to develop these skills shouldining which of the many computer related be one of the primary goals of a Computertools if any would be most effective in Information Systems CIS curriculumimproving the decision making processes
or the operational environment of its or One must acknowledge up front that anganization Persons in this role often analyst is not a super person able tolacking the technical knowledge to select solve everyone s problems and providean adequate much less optimal solution the best technical support solutions inoften call upon a systems or programmer a business environment He or she isanalyst for technical assistance simply a normal individual with certain

specialized skills and inborn traitsThe primary role of the systems analyst geared toward analytical work and communbecomes one of providing a bridge between ications doing his or her best to prothe need of management for information vide a service by interfacing today ssupport and the selection of tools that evolving compute technology into thewill provide that support It is the business environment so that the non
responsibility of the systems analyst to technical community can function moredetermine how the various application effectively
areas in the organization function what
strategic and operational decisions are THE CHARACTERISTICS OF AN EFFECTIVEmade and what information is required in SYSTEMS ANALYST
making them Any constraints and man
dates must be uncovered and understood A systems analyst must be able to communThe analyst must determine which auto icate between the technical data promated tools if any would provide opti cessing staff and non technical endmal support under existing unremoveable users This demands a solid grasp onconstraints l

the operations and information require
ments of the application areas beingThe ability to function in this role re considered This must be balanced by aquires special skills in both the tech sound knowledge of the available infornical and behavioral aspects of the situ mation system support technology includation Tact and other communication ing available systems and applicationsskills leadership qualities technical software The analyst assumes a transexpertise and a sensitivity toward other lator role providing technical informa

people and the impact of technology on tion to users in layman terms and an
people are essential skills to a success explanation of end user requirements and
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constraints to the technical support Our students must learn to complete

staff large assignments with minimal direction

This continues to be a difficult hump to

Even though an analyst may not be an overcome with most students Many of

expert in the particular application them have great difficulty even with

area he she must possess the skills detailed directions in breaking down

required to ascertain the processes uti large or complex assignments into work

lized in the application and the required able modules Many lack the discipline
information support through observation to follow through on a timely basis and

and inquiry continue to believe that even the larg

est project can be accomplished a few

Successful analysts must be aware of days before the due date This philoso

available technical tools both hardware phy spells disaster for an analyst on

and software and how these tools func the job We owe it to our students to

tion in an application environment in instill falacy of this attitude in them

terms of both the capabilities and limi before they enter the job market

tations Exposure to a diverse spectrum
of available hardware and software from An analyst must be analytical and be

those in the micro computer environment able to approach a problem using logic

to mainframes should be incorporated in He she must be able to take compli

to our Computer Information System CIS cated or confusing situations and break

curriculum We can not expect to make them down into well organized but simple

our students experts on this broad spec components which can be understood An

trum of technology However exposure open mind is necessary to ascertain

will provide them with a broader base of reasonable solutions1 the ability to

knowledge for determining possible solu list en and the ability to ask the right

tions to information processing problems questions in order to hear not only what

and a basis for more indepth investiga a user is saying but also what he meant

tion 1 to say is essential

An analyst must have a firm grasp of This leads to another role that the CIS

effective techniques for determining faculty must be willing to assume This

user needs based on operational require is the role of advisor Many students

ments and decisions made in the day to are lead into the CIS major by the fav

day operations and strategic planning orable prospects of job availability and

functions of the organization He she large salaries We continuously see

must be able to mesh these informational students struggle in their course work

requirements into functional component because they lack the innate aptitude

procedural flows He or she then must for logic and complex problem solving

be able to select the methods for most These students need to understand their

effectively implementing the resultant options and to be able to move in

logical information retrieval system another direction without being made to

under the existing organizational con feel inept No matter how complete our

straints Our curriculum must provide curriculum is some people simply do not

both basic analytical techniques and have the aptitude for analytical func

methodology for developing simple appli tions

cations as well as full blown manage

ment information systems in order to APPROACHING AN MIS OEVELOPMENT PROBLEM

give students a better grasp of the

transition between identifying user One prim ry consideration is the tech

needs and translating these needs into nique that the analyst uses in approach
an operational information retrieval ing an MIS development problem In

system
order to meet user needs an MIS should

be based on the decisions and resulting

An analyst must be a self starter moti actions used in executing the job func

vated by the job at hand and able to tions within the organization In this

proceed even when the objectives are structure the existence of any informa

poorly defined or appear to conflict tion in the system should be tied di

with one another This requires leader rectly to the decision and actions taken

ship abilities administrative skills by end users in accomplishing their job

and the ability to plan ahead and main functions By tactful inquiry and re

tain control of a project In the role peated research into each business func

of a communicator and catalyst the ana tion the analyst must insure that needs

lyst is the focal point that determines are met in a timely fashion 2

the outcome of the project Even though

many factors can make or break a manage The analyst can never view a design task

ment information system MIS the lack from a strictly technical viewpoint

of adequate communication between the This can only result in a system that

technical staff and the user will cer though technically sound does not pro

tainly cause the MIS to fail to meet its vide need d information in timely or

objectives 1 useable form Hardware and or software
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will not necessarily function according management information and operationalto user specification and even may not information support Though often boundhave been needed The negative atti by internal constraints such as existingtudes generated by such situations re equipment available funds time usermain in the organization long afterward resistance and security requirementsand thwart future efforts to provide in the analyst must be able to suggest soluformation support 1 tions within given constraints as well
as to show management ways that an inStudents should be taught to assimilate formation system could be more effectivedata requirements into a logical data and or more cost efficient if certainbase which depicts all hierarchical path restraints were modified or removed andand timing constraints required to pro other options considered In this rolevide adequate information processing the analyst becomes an advisor who mustInput and output with similar content show management the strong points andhierarchy and timing should be grouped shortcomings of each solution with tacttogether The primary concern in this When final constraints are establishedassimilation process is to insure that and it is evident that they are notall data is present that is needed by likely to change the analyst must bethe end users in operations and decision able to select the optimal solutionmaking processes and that necessary under those conditions and be able topaths exist for retrieval and update make everyone involved understand what
can be expected Again CommunicationAlong with the above development steps skills and sensitivity to the impact oftechniquies must be taught for editing the proposed technology on the involveddata and for providing efficient retrie individuals are crucial lval processing Students should be made

to realize that the most cost effective Through hands on experience and techniand effective implementation of an infor cal reading our students should be mademation systems can be manual automated aware of available software packagesor a combination of the two as dictated their applications and some of their
by the circumstances and constraints at limitations One of the largest marketshand They should learn that the physi for analysts today is in the area ofcal means of implementation should be customer support of existing applicationdetermined after logical design is com software particularly in the micro enviplete and could include existing software ronment A graduate with a familiaritypackages or require the design and imple with a variety of products and the abilmentation of new software in order to

ity to take new products and quicklymeet the system needs
develop a working knowledge of them will
be in great demandWe should provide the student sound

structured design techniques using a COPING WITH USER RESISTANCE
variety of tools such as data flow dia

grams flow charts Warnier Orr diagrams In every organization there are individNassi Schneiderman charts and decision uals who refuse to cooperate in anytables We should apply these techniques effort from an outsider to attempt toin realistic models that actually exist understand his job functions or to imin the business environment
prove the working environment or the

techniques used in the job The systemsComplete design models including needs analyst must learn to take on variedanalysis logical design cost analysis roles in coping with this roadblock Ifphysical design system implementation the problem is isolated the analyst mayand system testing should be available try to work with these individuals or tofor students to study Class discussions circumvent them in order to gain thecentered around such models will remove
necessary information without alienatingthe text book view of the real world them This is at times quite a feat andOutside speakers involved in systems de
at times impossible Experience tactsign also increase the exposure to real patience and persistence are the bestistic problem solving situations tools to work with in this situation

CHOOSING THE IMPLEMENTATION TOOLS Other times the analyst may have to be
a confronter and lay the situation outThe role of an analyst at this point has to the appropriate individuals explainchanged significantly over the past few ing why the current approach to thedecades With the availability today of function is not the most efficient ormicro computers comprehensive database effective or why the current approachand query software packages for most
simply will not get the job done Ancomputers as well as many other techno
analyst must learn to use tact patiencelogical breakthroughs an analyst must and extreme sensitivity in handling thehave much broader technical background in situation defending his position withorder to provide the most cost effective facts management must be made toand efficient solution to the need for understand that an impass exists and
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must be handled The management deci
sion made then becomes a constraint

within which the best solution must be

determined 1

OTHER PROBLEM EXISTING FUNCTIONS

So far we have discussed only the sit

uation of developing new management in

formation tools without considering
maintenance of existing support func

tions Many data processing shops be

come buried under a near impossible load

of response to immediate crises con

stantly patching and putting out

today s fires How can an analyst take

time to analyze an organization and de

velop new or improved support when all

of the available time is spent reacting
to the current situation Solving this
dilemma requires management and communi
cation skills used to sort out critical

functions while providing time for de

velopment

CONCLUSION

The role of the analyst is to be the

fulcrum in the process of providing man

agement information support in the busi

ness environment Such an individual

must by nature be analytical and

logical while at the same time possess
skills necessary to work with others and

have the ability to organize and lead

Though we cannot directly provide an in

dividual with all the skills necessary

to become an effective analyst we can

help students identify their own natural

aptitudes and provide a broad base of

background skills which enhance innate

abilities
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THE ELECTRONIC SPREAOSHEET ANO THE MARKOV CHAIN FORECASTING MOOEL
Seyed Mahmoud Aghazadeh Ph O
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ABSTRACT

The aim of this paper is to show how to prepare forecasting by the Markov processes using an electronic spreadsheet

Business decision makers use electronic with row numbers l 2 3 and the columnspreadsheets more than any other type of designation A B C etc The numbers insoftware The most popular electronic the second row 90 05 05 reflect
spreadsheet programs are Lotus 1 2 3 the research result that brand X retains
Super Calc Visi Calc Multiplan and 90 of its users loses 05 of its users
Target Planner Calc These and many to brand Y and loses 05 of its users
other similar programs are ideal for sol to brand Z The numers in the third rowving problems that can be represented by l5 80 05 indicate that brand Y
a matrix of interrelated values such as retains 80 of its users loses 15 of
accounting worksheets The programs are its users to brand X and loses 05 of
used to enter values in the cells of the its users to brand Z The numbers inmatrix to perform calculations with the the fourth row show that brand Z retainsvalues and to display the results 70 of its users loses lO of its users

to brand X and loses 20 of its usersThe aim of this paper is to show how to to brand Y The same line of reasoningprepare forecasting by the Markov can be applied with respect to the
processes using an electronic spread columns of the transition matrix Forsheet example the numbers in column B 90

15 10 indicate that brand X retainsThe Markov processes represent one of 90 of its users gains l5 of brand Y sthe best known and most useful classes users and gains lO of brand Z s usersof stochastic processes The model can during a given time periodforecast a firm s sales at a specific
future time if the total market sales for The producers of the X Y and Z brandsthat period can be reasonably estimated are concerned not with these transi tion

probabilities but with their relative
shares of the market for the purpose ofSTEP BY STEP PROCEOURE establishing their advertising policies
More specifically each producer wishesThe following is a step by step proce to determine the rate or probabilitydure for preparing forecasting with the that any particular customer will purMarkov processes using the Lotus 1 2 3 chase its brand

spreadsheet package The specific
example developed deals with brand Step 2 Let s assume that further marswitching keting research data indicates that

brand X currently captures 50 of theConsider three brands X Y Z that all market brand Y 40 and brand Z lO
satisfy the same need and thus substitute The interpretation of these numbers isfor each other The product is a con that any particular randomly chosen uservenience item that is bought frequently of the product X Y Z will have the
The buyers will be faced from time to state probabilities of Px O 50
time with a buying decision that may Py O 40 and Pz O 10 respecresult in a change from one brand to tlvely in the initial period n 0 oranother let s say September 1 These values

are shown in cells B5 C5 and 05 in
Step 1 Consider Table 1 transition Table 1
matrix which is similar to a spreadsheet
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Table 1

Probability of loss

B C 0

c
i 1 X y Z

III
tr

lI 2 X 90 05 05

0

3 y 15 80 05

jJ
i

4 Z 10 20 70

i

Q
III 5 Initial market shares 50 40 lO
Q
0
il
p 6 45 025 025

7 06 30 020

8 Ol 020 070

9 lst period market shares 52 365 115

lO 468 026 026

11 05475 292 Ol825

l2 0115 0 23 0805

13 2nd period market shares 53425 341 l2475

l4

Step 3 By utilizing the information using the replicate command in the

about the initial conditions and transi spreadsheet package one can obtain the

tion pattern management can forecast a markyt share for Y and Z which would be

state probability the market share at py
l 365 pz l 115 in cells C9

any stage of the evolutionary process and 09 respectively
In order to estimate X s market share or

the probability that brand X will be Notice that the market shares state

chosen assuming that this choice will probabilities for the first period have

be made by retaining brand X or by changed indicating more customers will

switching from either brand Y or Z to be buying brand X and Y than before and

X the joint probabilities can be used that brand Y s share of the market will

The joint probabilities for these drop

results can be determined by multiplying
the respective transition probability in SteP2 Multiple period estimates

column B of the transition matrix 90 using the market shares for period 1 in

l5 lO by the corresponding state the same manner as before the appli

probability or the current market shares cable state probabilities market shares

in cells B5 C5 and 05 respectively
for period 2 November 1 can be fore

Summing these the new state probability cast For example

or X s market share can be obtained

For example B6 B2 B 5 or 45 BlO B2 B 9 or 468 90 52

90 50 B7 B3 C 5 or 06

l5 40 and B8 B4 D 5 or Ol Bll B3 C 9 or 05475 l5 365

lO 10
Bl2 B4 D 9 or Ol15 10 115

x s market share for the first period
October l can be computed by using the X s market share for the second period

command @SUM B6 B8 which results in November 1 can be computed by using

Px l 52 in cell B9 the command @SUM BlO B12 which re

sults in px
2 53425 and finally

Step 4 oetermining Y s and Z s market using the replicate command the market

shares for the first period October l shares for Y and Z would be py 2 341
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and Pz 2 12475 respectively This suggests that the market shares may
be converging toward a set of constants

Continuing in this manner the other At that point the process reaches a
benefit of the Markov process namely steady state and will remain unchangedits ability to determine points of until external actions change the tran
equilibrium may be obtained By com sition probabilities
paring the market shares during differ
ent periods a decision maker can tell
that the successive changes are smaller
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THE TEACHING OF LOTUS 1 2 3 A TUTORIAL FOR NON COMPUTER MAJORS

William J Dorin
Information Systems and Computer Programming

Purdue University Calumet

ABSTRACT

A number of the software packages supplied with the computer literacy
textbooks do not allow the student to use the full power of the
software package Since LOTUS 1 2 3 is the most popular spreadsheet
we determined that Management students at Purdue University Calumet
would find this package most useful The Introduction to Computer
Programming for Management course covers many aspects of computer
literacy including the power and applications of LOTUS This paper
presents one assignment broken into two parts that utilizes a simple
payroll system to illustrate the capabilities of LOTUS 1 2 3

INTRODUCTION Although too numerous to expand on here
one problem is giving the student the

In a rapidly chang1ng soc1ety 1t w1ll hands on experience so vital in the
be critical that students have

learning process The tutorial seems to
abilities to communicate n all be the best solution to this problemforms 1 As we cont1nue to grow 1n This tutorial is not a Computer Assisted
our in orm tion ociety one form of Instruction package but a step by s epcommun1cat10ns wlll be through the

set of written instructions to acqua1nt
computer It is because literacy refers the student with spreadsheets and the
to communication that we are able to various functions of LOTUS Each
apply a definition of computer literacy spreadsheet called a Lab steps the
as the ability to use the computer to student through using the different
communicate information However commands formulas and functions One
literacy is more than awareness that of the assignments used in the tutorial
computers exist Literacy must include is included in this paper
the ability to use the computer to solve
problems That is an understanding of The first task of the tutorial is to
the fundamental principles of computer acquaint the student with the keyboard
processing 2 and the characteristics of the

spreadsheet The student learns the
At Purdue University Calumet we offer uses of the arrows Home End PgUp and
computer literacy for management majors PgDn keys of the numeric keypad The
as a two course sequence CIS 204 and cell cell pointer and command area of
CIS 205 In the first course we cover the spreadsheet are defined and the
the basics of word processing using student becomes familiar with the
Word an electronic spreadsheet using spreadsheet s row and column size by
LOTUS 1 2 3 computer terminology and moving the cell pointer to various
programming using Microsoft BASIC locations The student becomes

acquainted with the use of the menu

The second semester course continues commands by stepping through tasks like
with computer usage and understanding by changing the size of a cell and saving
incorporating the concepts of Management or retrieving a file
Information systems The emphasis is on

business systems analysis and design The labs vary in length of instruction
with the implementation of a case study and difficulty In general each
project using dBASE III student spends approximately two hours

per lab With a total of six labs
The purpose of this paper 1S to descr1be including the introductory
the technique used to teach LOTUS 1 2 3 demonstration the student receives
and to resent part of a tutorial I approximately 12 hours of instruction
wrote to teach the concepts of the

spreadsheet to the students There are Lab 3 from the tutorial is illustrated
many problems present in teaching any in the following section It is a two
software package to a group of students part lab and is presented in its
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entirety The purpose of the lab is to NOTE The @IF function tests values called
construct a small payroll spreadsheet conditions and based on whether the condition
It introduces the student to the @IF test is true or false it will execute one of

function of LOTUS as we 11 as a sample two options or arguments defined in the

of its Database aspects by including function
instructions for sorting data

A condition is the comparing two cell values to

EXAMPLE ASSIGNMENT each other or a cell value to a constant The

LAB THREE A
options or arguments would be executing one of

two formulas o displaying a specific value

The purpose of this lab is to introduce you to

the @IF function and the SORT command This lab
is a simple PAYROLL sheet LAB THREE B

1 At cell C1 enter The purpose of this lab is gain experience in
Your Name SMALL BUSINESS COMPANY retrieving existing spreadsheets to continue

2
working with jata and using the SORT command

At the following cells enter the
labels and data 1 Load in spreadsheet from Lab 3A

A3 NAME 83 IO NUM C3 RATE
A Type j to activate menu

D3 HOURS E3 REG PAY F3 OVER 40
B Type F for FILE
C Type R for RETRIEVE

G3 GROSS PAY D Enter the name of your lab 3A

C5 5 35 D5 40
and hit RET

A5 Dave B5 1032
A6 Cindy B6 2031 C6 6 35 D6 37 5 2 A Enter your Name in cell All

A7 Chet 87 3821 C7 7 35 07 42 5 B Enter the last four digits of
A8 Sa 11y 83 4287 C8 9 50 D8 50 your social security number
A9 Tom B9 4891 C9 5 75 09 40 in cell B11 Id Num

AID Bob 810 6981 C10 3 90 010 49 5 C Give yourself a rate of pay of

The up arrow J signifies the
11 50 and hour in cell Cll

label is to be centered in the
o Enter in hours of 40 hours

cell and the double quote
worked in cell 011

signifies the label is to be
3 A Gote cell Ell and copy the

right justified formula from E10 to Ell

3 Now you must enter some formulas and B Gote ce 11 FiO and copy the

copy them to other cells formula from FiO to Fil

A At cell E5 enter C Gote cell GIO and copy the

@IF D5 40 C5 40 C5 D5 formula from G10 to Gll

B Type j to activate menu

C Type C to COPY 4 A Make sure the cell pointer is in

E At ENTER RANGE TO COPY FROM A5 by using the GOTO command
hit RET F5 key

F At ENTER RANGE TO COPY TO type
a per i od 5 To SORT the names and to assure that

G Using down arrow key highlight all data is sorted with the names

column until row 10 E5 E10 complete the following steps
H Hit RET A Type j to activate menu

B Type D for DATA

4 At cell F5 enter C Type S for SORT

@IF D5 40 05 40 1 5 D5 O E Type IJ for DATA RANGE

hit RET F At the DATA RANGE prompt

Copy down to row 10 as above specify records to be sorted by
typing a period and using

5 At cell G5 enter formula E5 F5 hit the arrow keys to highlight all

RET Copy down to row 10 as above the data so it will be sorted

along with names The range

6 Make these figures represent money should be A5 GlO Hit RET

00 that by
G Type P for PRIMARY KEY and move

A Typing j to activate menu cell pointer to cell A5 and hit

B Type R for RANGE RET This tells LOTUS what

C Type F for FORMAT data should be sorted

O Type a comma
H At the ENTER SORT ORDER A OR OJ

E Enter in C5 GlO for the range prompt type an A for ascending
and hit RET orde r This means the data will

be sorted alphabetically or

7 Save and print spreadsheet numerically from low to high
Remember what you named your ordE r

spreadsheet because you will use it 1 Enter G for GO and the sort will

in LAB3B takE place
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NOTE It is important that the data stays with
each individual when the sort takes place That
is why steps E and F are important

6 Save and print sorted version of

this spreadsheet

SUMMARY

The purpose of this paper was to present an

example of how LOTUS 1 2 3 is taught to
Management majors at Purdue University Calumet
By defining computer literacy and stating that
the Management major needs these same skills I
discussed the Computer Information Systems
department s two semester course sequence for

Management students

This paper looked at an example assignment used
to teach some of the concepts of LOTUS The

lab as it was called steps the student
through a simple payroll system The @IF
function was explained and then used by the
student to determine if overtime pay was earned

The second part of the lab demonstrated to the
student that retrieval of the same worksheet was

possible for updating data It also had the
student add his her name to the data and then
sort all the data in ascending order by name

By giving the student step by step instructions
and using business type problems he she is
exposed to practical uses of LOTUS 1 2 3 Since
each assignment should take about two hours to

complete the student receives 10 to 12 hours of
LOTUS and keyboarding experience
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ABSTRACT

This paper presents the key results of an analysis of the organizational
effects of a fourth generation information system Although by conven
tional criteria the system was considered successful we observed errors
of commission errors of omission and failures to resolve problems We
concluded the most significant impediment to effective exploitation of the
technology was inadequate user education Based on our analysis we
recommend four criteria for effective user education progressivityrole orientation debiasing and skills for management of IS

INTROOUCTION the promises of fourth generation tech

Organizations are facing severe prob nology are fully realized the ramifica

lems in effectively applying informa tions may extend far beyond the informa

tion technology There are many symp tion systems arena The effects on or

toms of the software crisis and ganizations may be dramatic

trends indicate the situation will Post implementation studies of the

deteriorate unless fundamental changes effects of 4GTs are vital if we are to

are made Many alternatives for coping profit from our experiences and learn to

with these difficulties are being ex manage fourth generation technology suc

plored A promising approach and one cessfully Unfortunately evidence

to which many organizations are turn about the effects of 4GTs is largely

ing is the use of fourth generation anecdotal in nature Few extensive sys

tools 4GTs tematic post implementation studies have

The potential benefits of employing been conducted and reported To fill

4GTs are many and expectations are this gap we have begun conducting such

high Impressive claims have been studies Since the effects of a major

made regarding the ability of 4GTs to technical intervention upon an organiza

radically improve the economics of tion can be subtle and far reaching we

information systems development If are using the case study method This
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paper discusses the key results ob constructed using 4GTs The heart of

tained in one organization the new system was a modern database

THE CASE STUOY management system that included an inte

BACKGROUNO grated data dictionary transaction

One of the organizations that we studied management facilities anC a powerful

is a prominent privately funded bio ad hoc report writer In addition

medical research institution BioRes a generalized tools for screen and dialog

pseudonym Ouring the last fifteen management security enforcement and

years BioRes has experienced rapid monitoring and database auditing were

growth Currently it receives income employed

of about 20 million predominantly in RESULTS

federal research grants The combina System Success

tion of BioRes s rapid growth and the Based upon the most commonly employed

federal budget crisis have necessitated criteria for evaluating information sys

improved planning budgeting accoun tems BioRes s new information system

ting financial control and reporting has been quite successful First the

of information system has been used and useful

In 1981 BioRes commissioned a compre Second its users are generally satis

hensive review of its administrative fied and exhibit positive attitudes

information processing system Its old about information technology No evi

third generation system was batch dence of resistance to the system was

oriented and had evolved in a piecemeal observed Finally the system is cost

fashion over a number of years Data effective

were stored in over 30 flat files Concerns

and processed by more than 50 separate However further analysis reveals there

programs The review identified a num are significant causes for concern The

ber of serious deficiencies of the old new system is being used suboptimally

system Batch orientation introduced Although it clearly constitutes a great

processing and reporting delays Also improvement over its predecessor it

the system was incomplete inflexible has not begun to be used to its full

expensive to operate and change and potential We observed the following

transaction rather than management 1 Errors of commission

oriented
2 Errors of omission

BioRes decided to purchase a new
3 Failure to resolve problems

custom designed system that would be Errors of commission These occur when
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users behave inappropriately because Oespite widespread disappointment con

they have misunderstood how to operate cerning closing delays new procedures

the system or how the system works For for receipt of external inputs which

example BioRes users erroneously could easily have been instituted

believed an important subsystem was not were not developed

functioning properly As a consequence The lax approach to problem detection

of this misunderstanding they engaged and correction also permitted misunder

in unnecessary time consuming pro standings to persist For example we

cedures for working around the per mentioned that users incorrectly

ceived limitation believed a major subsystem was malfunc

Errors of omission These are missed tioning This misunderstanding would

opportunities They occur when users have been cleared up long ago if BioRes

fail to realize that the system can be had taken an aggressive approach to

used to achieve a goal At BioRes correcting the perceived error

contrary to our expectations the in RECOMMENOATIONS

he rent flexibility of the 4GTs was not The BioRes experience suggests the most

truly exploited For example no sig significant impediments to effective

nificant changes to the system have usage of fourth generation technology

been made although there are clearly are within users minds Users did not

areas where refinements are warranted sabotage or resist the system for

Also the report writer is substantially Machiavellian reasons Rather they

underutilized Tasks that could easily were genuinely confused about the system

be done using the system are done by and how to exploit its potential Thus

hand and users seldom customize reports user education emerged as a crucial

for their specific needs issue

Failure to resolve problems BioRes For many years training has been recog

demonstrated a striking lack of aggres nized as an important factor in the suc

siveness in identifying and addressing cess of management information systems

problems For example BioRes expected Mere acknowledgement of its importance

the system to dramatically shorten the however has not been sufficient A

monthly closing process Oelays in better understanding of the content of

receiving inputs from other departments good training is sorely needed Drawing

which has been acceptable in the past on our experience with BioRes we sug

migrated to the critical path with the gest criteria for user education To

advent of the new system and prevented distinguish our view of training

this goal from being fully achieved which is quite broad and oriented

205

11 11 1 1



toward learning from more restric perhaps the greatest organizational

tive approaches we prefer to use the benefit of 4GTs their ability to in

term education rather than training crease an organization s flexibili ty and

Table 1 indicates how the training adaptability

criteria address the concerns identified Errors of omission are frequently fos

earlier tered by faulty implicit assumptions

PROGRESSIVITY To develop an effective strategy for com

Two kinds of errors can be made in bating errors of omission it is helpful

teaching a complex system If the to know whether the erroneous assump

focus is too narrow users will learn tions can be classified according to any

to operate the system without gaining patterns or themes At BioRes we iden

true understanding If too much is pre tified too such themes anchoring on

sented too quickly users will be over past experiences and reliance on the

whelmed and confused Education should electronic filing cabinet metaphor

take place in stages The stages The users at BioRes seemed to suffer

should be progressive moving from from what might be termed a generation

easy to difficult common to rare and gap or a third generation mindset

concrete to abstract For example In the absence of information to the

menu options command interpreter contrary they generalized from exper

common task unusual task iences with third generation technology

canned reportad hoc report For example they assumed that changes

Role Orientation Partly as a corollary to the system would be time consuming

to the principle of progressivity edu and expensive Consequently a what

cation should be tailored to the various we see is lllwe can get attitude was

job roles within the organization This adopted

philosophy of role orientation also People relied heavily on the metaphor of

applies to user manuals All too often the system as an electronic filing

as was the case at BioRes the informa cabinet This notion was consciously

tion as individual needs to truly reinforced by the system s designers who

understand the system is scattered named the major retrieval option the

throughout a bulky poorly indexed pull command One would expect the

manual popular file cabinet metaphor to allev

Oebiasing Errors of omission are par iate anxiety and facilitate under

ticularly insidious They are difficult standing by appealing to a concept

to predict and detect Furthermore familiar to all This appeared to be

they strike at the very heart of true No one appeared to be fearful
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of the system and people generally many problems were not resolved This

relied on the system to quickly find in experience highlights the importance of

formation about a single logical item teaching the skills needed for effective

like a purchase order a check or an management of an information system

account Unfortunately the metaphor Particularly critical is the need for

seemed to be taken too literally Many post implementation audits with

people were not consistently able to follow up

go beyond this metaphor and recognize

the potential of the computer for

TABLE 1

selecting information based on speci

fied attributes relating information
error of orror of t 11hac tcJ

COlTlml lon omls Jl t sCJlvc r robh m

from various files and performing r r1 Trt 1 1 t Y

I
x

roi e or lentlt la X I

arbitrary calculations 1 bl 3 J
R

It 1 X I

In effect users appear to be biased by
A

CON r N

both past experiences and the file

cabinet metaphor Therefore we feel

an important educational goal is de

biasing Techniques that might be used

include marketing New Improved

horizon expanding scenarios and

idealized planning

SKILLS FOR MANAGEMENT OF INFORMATION

SYSTEMS

Any computer based information system

is embedded in a larger system that

consists of people and procedures in

addition to hardware and software

Adding or modifying a computer based

information system is not a simple

process like changing a tire It

requires mutual adjustments between the

information system and its containing

super system At BioRes no formal

process existed for identifying and

making these adjustments Consequently
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DPMA And The Student
A Challenge To The Instructor

Patricia Waters
Auburn University At Montgomery

Montgomery Alabama

ABSTRACT

The purpose of DPMA And the Student A Challenge to the Instructor is to encourage faculty to start a

student chapter

Student DPMA chapters sponsored by local chapters have operated under the guidance of DPMA International
since 1968 yet many students are unfamiliar with DPMA

Students in a campus chapter learn fi st hand about data processing issues and careers from business

professionals They enjoy many benefits of regular DPMA membership such as Data Management magazine and

participation in seminars and conferences

Auburn University at Montgomery AUM started a student chapter in 1984 with the help of Dr Carl

McDevitt Head of the Information Systems Department He worked with his local chapter DPMA Inter
national the students of AUM and others

Chapter meetings were patterned after those of the sponsoring chapter Social aspects of the chapter as

well as educational programs were considered

Faculty members especially those involved with the sponsoring chapter were encouraged to support the
students while students were encouraged to attend meetings of the sponsoring chapter

By year end the AUM Chapter had grown and prospered Students had used their computer skills to
document the year s activities in order to brief incoming officers A budget surplus funded a year end

party

Educators who bring a student chapter to their school will receive ample help from DPMA International and
will find it a rewarding experience for everyone involved

INTRODUCTION STUDENT CHAPTER BENEFITS

Data Processing Management Association DPMA Since 1968 DPMA has provided the means for
has existed since 1951 and currently has over establishing student chapters in colleges and
47 000 members Educators and the business universities Today this is the fastest growing
community have long recognized it as the most segment of DPMA Whether or not you are current

prominent organization in information processing ly a member of DPMA you have an opportunity to

for managers But many students even the best introduce your students to its benefits
students may never have heard of it Students in DPMA through their link with a

local sponsoring chapter are in direct contact
The growth of the information systems field and with local data processing managers systems
increased use of computers in education science analysts programmers educators and vendors

government and industry has led to a surge in They learn first hand about data processing
the number of students registering in IS class careers as well as specific job openings in the
es At the same time deans and department community This involvement gives them an

heads have found it difficult to keep pace with important advantage over students who are not

changing concepts in information storage and affiliated with a professional organization
retrieval as well as the demand for more soph
isticated software courses To complicate DPMA provides many services and programs that
matters further knowledge in the computer field can enhance the college experience Data
is often obsolete by the time a textbook is Management the monthly magazine which is rec

printed So continuing education is essential eived by all members provides students with
for the educator and student alike Th is is articles on management technical issues and
where DPMA has played a significant role current trends It is also a source of infor

mation on the seminars and conferences to be
held regionally nationally and internationally
Students may usually attend these events at

reduced rates Registration for the 1985
International Conference in Houston for example
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was 25 00 There were several career develop considered joining the local chapter as an indiv
ment seminars given during a special student idual student member encouraged a few others to
program join her and volunteer their help It was

The Certificate in Data Processing CDP is the
important to involve these students early in the

planning so that the chapter truly represented
widely acknowledged designation for information the student point of view A high grade point
processing professionals Serious students will average or technical expertise were not consider
have opportunities to prepare for the examinat ed important for students to participate Those
ion at the same time as the members of the local first students were selected to take part because

chapter With membership students have many they came fOI ard enthusiastically and showed the
other opportunities to earn recognition by will ingness to spend the time needed to coordi n

working individually and with their chapter ate thE effol t on campus

THE BEGINNING FIRST MEETING

In the Fall of 1984 Auburn University at The first meeting of the members of the new

Montgomery AUM took steps to develop a link chapter was particularly important Prior to

with business through DPMA It was felt that the meeting the Student Government Association

through contacts made in the business community SGA was contacted for information regarding
the student could be taken from the classroom to the school s requirements for setting up a club

the real world and back again The confidence on campus Since nearly 40 other campus clubs
skills and professional attitudes developed had already been es tab 1 i shed there was very
through the DPMA experience would prepare helpful information available SGA provided the
students to face the keen job competition they group with sample constitutions which along with
would encounter at graduation the suggested student constitution and bylaws

provided by International in the handbook great
The head of the Infor ntion Systems Department ly simplified that requirement
Dr Carl McDevitt played an important role in

bringing DPMA to AUM As a first year member of The students created a simple announcement that
the Montgomery chapter he found that the group stated that ii meeting would be held in the Dean s

was eager to share its experiences with his conference room to discuss the establishment of a

students The chapter volunteered to sponsor student chapter It was posted in the Math and

the student group and he agreed to serve as the Business computer labs and on classroom bulletin

faculty advisor boards A copy of the announcement was sent to

all instructors inviting them to attend and en

He then contacted DPMA International Headquarters courage theilr students to participate By using
seeking advice on starting a student chapter the Dean s conference room rather than a vacant

A short but helpful bulletin titled How To classroom or the Student Center a certain aura

Start A DPMA Student Chapter And Coordinate Its of importanCie and profess i ona1 i sm was created

Operation is available from them More specific This is critical since Student DPMA is a trans

guidance on student chapter operation is con itional phase between young people s student and
tained in the 47 page DPMA Student Chapter prOfessional lives
Handbook Both may be ordered at no charge from
DPMA International 505 Busse Highway Park At the initial meeting it became evident that the

Ridge IL 60068 3191 312 825 8124 election of officers should take place as soon as

possible so that decisions could be made concer

Next Dr McDevitt verified that AUM met DPMA s ing the chapter meeting time and place and what

requirements for starting a student chapter To dues would be charged Plans were also needed

qualify for a chapter of DPMA the school must for the first educational presentation so that

be an accredited two or four year institution student interest would be sustained

offering an Associate or Bachelors Degree in

Information Processing or a related field Dues were kept to a minimum International

currently requires 15 00 annual dues for student

The permission and support of the Dean of Busi membership The student chapter added a small

ness was then secured This was necessary since amount for postage poster and office supplies
a letter from the Dean was required by DPMA and refreshments Since all speakers at DPMA

International confirming that the student chapter meetings appear without pay although transport
rules conform to those which govern other student ation and mea1s may be provided the budget was

organizations at the school Endorsement by the minimal A memento such as a coffee mug or paper
Dean also helped the students expedite the weight is presented to each speaker in appreciat
process of obtaining a meeting place open a bank ion for their program
account and obtain audio visual equipment for

their programs SPONSOR INVOLVEMENT

STUDENT INVOLVEMENT The faculty advisor took the lead in the first
few meetings then maintained an important role

The year that a chapter if formed it was dis as liaison with the sponsoring chapter once the
covered is the most time consuming because of new officers assumed more responsibility His

the dual responsibilities of setting up the support and that of the Dean gave the students

structure of the organization and promoting its confidence and a sense of continuity especially
activities At AUM an IS student who had in the early stages of the chapter s growth
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The student officers and committee heads attend an informal gathering with university Informa
ed several meetings of the Montgomery chapter to tion Systems faculty It was held in the Student
observe the structure of the meetings and Lounge with comfortable seating arranged in
programs The sponsoring group issued an open conversational groupings dimmed lights and
invitation for all student members to attend the music Students talked with the instructors
program portion of their monthly meeting They about curriculum and careers and enjoyed refresh
provided for three students to attend the dinner ments Instructors discovered who their serious
program for half the regular cost Due to students were and students benefitted from
evening classes busy schedules and jobs many getting to know their instructors outside the
students were not able to participate in these structure of the classroom Instructors were

events every quarter but eventually most of them later invited to give programs on some of their
had a chance to visit a local chapter meeting or favorite topics or research studies
event

LOCAL CHAPTER PROGRAMS
STUDENT MEETINGS

Many local chapter programs were exceptionally
Because students had many evening classes and meaningful for students who attended Rear
varied work schedules time for meetings was a Admiral Grace Hopper the 79 year old computer
problem Friday evening was selected and the pioneer was invited to speak before DPMA
meeting was kept strictly to one hour although members students and guests I t was a major
socializing following the meeting was promoted event for students to meet an important histor
Since 70 of the students at AUM work full or ical figure who is featured in their computer
part time providing little opportunity for textbooks Many had their texts autographed or

socializing the social aspect of the club was had photographs taken with Admiral Hopper
considered important Many students who were

boisterous between classes and in the lab that Another local chapter program focused on the
is they acted like undergraduates became sur five area universities and their Information
prisingly reticent at chapter meetings that is Systems curricula Since many members of the
they began to act like thoughtful young profes local chapter were contemplating becoming
sionals It was found that holding the meetings students again or possibly instructors the topic
in a small conference room or office rather than was of interest to all
a classroom was more congenial Refreshments
were served before the meeting began to help During a local vendor showcase hosted by the
promote an informal atmosphere The development local chapter students set up disp ays manned
of social skills was seen as an important benefit booths and represented AUM with a display and
of the chapter literature from the Admissions Office

Students were encouraged to invite prospective YEAR ONE
members to every meeting P mphlets provided by
International such as This is DPMA and Pot 0 By the end of the first year students had put
Gold were available on the refreshment table the chapter roster in a data base used word
along with membership applications processing to prepare minutes of the meetings

and prepared posters using graphics software
STUDENT PROGRAMS A permanent bulletin board was established near

the Computer Lab for announcements cartoons
The student chapter needed guidance in putting classified ads and pertinent articles from
together their first few programs By aski ng Data Management
their chapter sponsors they discovered that
speakers were available from the chapter campus The chapter found itself with a healthy budget
and local business community The Chamber of surplus Many supplies and refreshments had
Commerce provided a speaker s bureau brochure been donated and the officers had been very
Video seminars and films were available from conservative in spending the chapter funds A
International small amount was retained to ensure a smooth

transition for the upcoming year The remainder
Speakers invited by the sponsor chapter often was spent to provide a Fun and Games pizza
agreed to present a program for the student party after final exams The games were the
group In one instance the students obtained an computer games that no one had time to play
excellent speaker on fourth generation languages tiuring the school quarter
He was later asked to present his program to the
sponsoring chapter and it was one of the high Notebooks had been purchased to organize the
lights of the year minutes of the meetings financial records and

all correspondence send and received during the
Several faculty members at AUM were members of year All information had been carefully kept
the sponsoring chapter The students invited to aid the incoming officers Since some of the
them to each meeting and social event along with current officers and members had graduated it
instructors in the Information Systems and De was important that continuity be maintained
cision Science Department These visitors gave through this documentation The notebooks were

credibility to the meetings offered helpful presented to new officers at a special planning
suggestions and recommended speakers and topics session attended by outgoing and incoming

officers
One of the most successful student program was
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CONCLUSION

The Student Chapter at AUM has grown to over 30
members who are carrying on the tradition by
preparing for the second annual Fun and Games
pizza party

The founding officers have graduated and taken

responsible positions in their field Some
have joined the Montgomery Chapter where the

faculty advisor is now President

The local chapter now sponsors three student
chapters It has set up a scholarship fund to

which its members contribute at each monthly
meeting Each year it presents an award in each
school it sponsors the Outstanding Data

Processing Student of the Year The student
receives a small cash prize and has his or her
name engraved on a plaque which is prominently
displayed in the school

The DPMA Student Chapter Handbook best describes
what DPMA has meant for students and faculty at

AUM

DPMA means belonging to a group of like
minded individuals joined together for
the purpose of advancing their knowledge
and skills their careers and their
profession

You can contribute to the development of your
business students in specific meaningful ways

by bringing a DPMA student chapter to your
campus By involving them with businesses and
business people you will help students focus
on career options which use their newly develop
ed skills

Through interaction with business educators
will be better able to determine what skills
and concepts to teach As schools and business
es form closer ties all professionals in
information processing will benefit DPMA

supports the bridge you build between the

business and academic community

I
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TOWARD THE CONCEPT OF INFORMATION MANAGEMENT SCIENCE
FROM MINOR PROFESSION TO MAJOR SCIENCE

Andrew S Targowski 616 383 1965
Earl E Halvas Ii l6 383 1908

Oepartment of Business Information Systems
College of Business

Western Michigan University
Kalamazoo MI 49008

ABSTRACT

Training of graduates in information management science in academia is not keeping pacewith industrial practices as evidenced by a technological tools found in the twoenvironments b computer languages being taught vs used c the level of systemstraining incorporated into programs and d the lack of ongoing communications betweenacademia and the business industrial environments

Data processing as a profession is relatively young and has not in itself emerged as amajor profession but is dependent upon other academic disciplines for its identity anddirection This is partially due to a lack of rigourous rules and concepts needed toform a foundation for a more specific science

Specific statements of the mission purpose and goal of IM S ought to be incorporatedinto the IM S organizational structure which would ultimately form the basis for aninformation school in management theory

Of considerable impetus to such development would be adapting a more generic term
informatics for communicating information management science data among computerspecialists from computer engineering computer science and information managementscience

SYMPTOMS OF PROFOUND CRISIS saturation point in the area of tools
IN THE OP INOUSTRY AND IN ACAOEMIA development According to Martin the

current crisis in the OP industry is a
Nothing is wrong when a crisis is recog permanent one There will always benized in a science based environment situations where industrial applicationssuch as the data processing industry of new information tools wi 11 be far
Any crisis is a healthy symptom of prog ahead of academic instruction In the
ress since in the crisis state there past we experienced at universities a
are usually contradicting forces Shortage of COBOL compilers which we

promoting a status quo or progressive now have in full supply Today wesituation These contracting forces observe the Shortage to be the case with
help define the crisis otherwise the fourth generation languages In thecrisis might never be recognized future it will be true of the tools of
Hence James Martin s definition of the the fifth generation for informational
crisis situation in DP as the period problem SOlving It is therefore a
before the French Revolution when lots utopian hope that universities willof people said We ve got to change is educate specialists with superior knowless drat ic in a sense of Martin s ledge and experience which will be far
message and more profound in a sense ahead of industrial practiceof the hypothesis presented in this
paper There exists however a more profound

crisis in DP in computer manufacturingMartin in An Information Systems industries and in academia which is
Manifesto dramatically declares that not identified by Martin lhis crisis
it is a crime to train any ew graduate is a lack of communication between the

today in COBOL Or BASIC and that OP industry and academia and is espe
universities should train their cially acute in business schools col
graduates in the new tools of fourth leges that have a relatively undevelopedgeneration languages that shorten the computer and particularly software
system development life cycle This oriented academic environment
message is positive since modern and
advanced tools should be supported An example of this miscommunication is
However in information processing seen in James Martin s roundtable tele
which produces knowledge there is no conference with academic computer
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science representatives 1 When Martin distinct from such minor professions

charges them with his message and they as social work librari g hip educa

reply MIT students do not write i n tion and town planning which lack

COBOL BASIC or Ada They usually specificity in their foundation

write in C or in LISP Martin with no

additional comment switches to appli In attempting to categorize the OP pro

cat ion or iented issues of developing fession one becomes acutely aware that

data bases His accusation and it is bas d on less rigorous rules and

cr isis warnings should eventually be is dependl nt on other academic disci

addressed not to computer science plines sllch as economics finance

departments in arts and sciences management which are also nonrigorous

colleges but to MIS IS CIS departments and on eng ineering The OP profession
in business schools colleges However suffers from shifting ambiguous ends

Martin who invokes the storm appears from unstable institutional contexts of

not to be aware of that need practice and from the huge influence of

computer vendors OP is therefore unable

Computer science departments are very to develop a base of systematic scien

well established in the academic tific professional knowledge or at

environment They have the longest least has not yet done so

tradition among computer oriented

departments having been established in The state of the art of the OP profes

1960 Some of those nepartments also sion is problem solving unsupported by

are well supported by the computer specialize d scientific knowledge In

industry which recognizes the long term the development of human resources for

value and effect of such support Since OP the emphasis i s put on the improve

the ACM members in comparison to DPMA ment of nskills to solve concrete

members are exceptionally articulated problems An example might be develop

it was natural that Martin had chosen ing the ability to generate code without

computer scient ists for that roundtable conventional programming Martin s

teleconference It was also typical corpUls delicti examples of skills in

that during the discussions the computer use of theory anl methods to solve OP

scientists spoke on behalf of MIS IS CIS practical problems should come later

departments
after the CIS student has learned the

basics of information management sci

The MIS IS CIS departments later called ence Students cannot apply skills of

CIS are very young they appeared on
CIS development and maintenance until

the stage about 15 years after CS they hav e learned scientific know

departments Of consilerable concern to ledge Skills per se are an ambiguous

the enl users is the fact that CIS secondary type of knowledge Shon s

departments tend to educate only COBOL position is that there is something

system analysts programmers not disturbing aboui7 calling them

software or systems scientists knowledge at all

The CIS curriculum produces application The OP profession is oriented toward

systems advocates whose knowledge is means not ends of economic action OP

based upon academically simulated acti specialists look for the answer How to

vities and is modified by the trial and do it before they have answered the

error of indivilual practice By con primary question What to do Conse

trast CS departments educate computer quently business schools colleges

professionals rigorously prepared in produce COBOL analyst programmers who

technical prOblem SOlving based on have a limited knowledge of operational

specialized scientific knowledge and strategic management quantitative
methods and systems science We must

OP AS A MINOR PROFESSION remember however these graduates are

entering an industrial environment which

In a major book on the professi ons is being converted into a programmer

published in 1970 Wilbert Moore less one When ends are confusing

embraced Alfred North Whitehead s dis and conflicting as they are in OP there

tinction between a profession and an either are no problems to solve or

avocation An avocation is t everything is a problem Problem

antithesis to a profession setting is a process in which inter

Furthermore Nathan Glazer recognizes actively we identify the things to

the major near major and minor which we attend and frame the conteftt
professions

5 Medicine and law are in which we will at to them

recognized by the author as major pro This is the main promise of the systems

fessions Engineering and economics are approaches which in OP are limited to

close behind these The major profes the structured design The structured

sions are grounded in systematic funda approach is useful for the organization

mental knowledge of which scientific of the development process But when

knowledge is the prototype They are this approach is applied to framing
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the nature of an application system the mobility of the OP profession is that
correctness of the system is lost since the scope of CIS or IM science curricu
the two dimensional structure flattens lum should be developed after a scope of
the system IM science has been determined even

roughly Otherwise the DP profession
Techniques used in the OP profession are would have a difficult time applying
esoteric They come from an unfixed standards to evaluate the quality of the
content of professional knowledge One curriculum through the evaluation of
role of the OP profession is to design CIS graduates in the marketplace
or engineer the scope of information

application software and computer con The third consequence is that the OP
figurations However since OP spe profession being a design in the
cialists are educated at business social context oriented discipline
schools colleges they are not equ ipped must be equ ipped not only in problem
with the more rigorous knowledge of solving knowledge and skills but also in
engineering Furthermore there is problem setting capabilities
little research undertaken in Problem setting is problem solvingsChools colleges of business that would within a broader context of reflective
change the situation A flood of too inquiry Knowing in action is the
easily written textbooks creates another present paradigm in the OP profession
obstacle to the development of the OP however the aforementioned shift will
profession focus t

l attention on reflection in
action In other words the common

EMERGENCE OF A NEW PARAOIGM sense as a tool of knowing in action
or learning through practice is ex

We have to look at the reality of infor tended to the experience of surprise a
mation mrragement IM using a new tool of reflection in action As Shon
paradigm We have to shift to a new states When intuitive spontaneous
set of references for the OP special performance yields nothing more than
ist This new paradigm the theory and results expected for it tlLen we tend
foundation of IM must be significantly not to think about it lu This
advanced of current practices and must broader context of the OP profession s
be based on rigorous knowledge This interest must come from the more rigorwould make possible the movement of the ous and hierarchical knowledge that has
OP minor profession to the status and to be developed in the scope of informa
criteria of the major profession The tion management science
first consequence of this upward mobil
ity is that the CIS curriculum at busi MISSION AND CONTENT OF INFORMATION
ness schools colleges becomes de facto a MANAGEMENT SCIENCE IM S
curriculum of business engineering much
the same way as industrial engineering One mission of IM S is to increase the
emerged as a cross sectional curriculum scope of information knowledge and
in engineering colleges wisdom at all levels of CIS use for the

benefit of individual citizens organ i
The CIS curriculum must incorporate the zations and particular users involved
engineering approach to information in information handling and decision
management i e the building of infor making
mation systems via computer tools This
would augment the existing behavioral A purpose of the IM S use is its
approach in which we teach packages for expected contribution to the improvement
user applications and the scientific or of individual users and organizations
problem solving approach wherein we performance until some synergetic
incorporate mathematics based formulas results can be achieved
and algorithms

A goal of IM S is to help in developing
One should expect some change in the human intellectual capabilities so he
student admission requirements and can use them for problem setting and
policies for programs in business sys problem solving in society and the
terns engineering more emphasis should economy
be placed on the analytical capabilities
of prospective students The proposed A full structure of IM S is shown in
name business systems eng ineer ing may Figure 1
sound out of place in business col

leges However the same process takes
place at the colleges of arts and sci
ences i e the computer science
departments are actually involved in
system software engineering

The second consequence of the upward
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MASTERY OF CONTROL BREAKS REPORTING LOGIC

George P Grill Ed D
Department of Information Systems Operations Management

School of Business Economics
University of North Carolina at Greensboro

Greensboro NC 27412 5001

ABSTRACT

Control break reporting logic is one of the complex concepts for the beginningCOBOL student This paper presents a modular approach to teaching control breaklogic Each module performs a specific processing function of control breakreporting An analysis of developing good control break programs is based upon the
program development cycle

Comparisons are initially made on the controlINTRODUCTION fields from major to minor designations When
comparisons are not equal printing of interIntroducing control break reporting logic is mediate totals are from minor to major For exusually the first abstract concept begining ample if the three control fields are countryCOBOL students have difficulty in mastering major state and city minor totals forControl break logic is founded on the premise the specific city would be printed first thenthat basic COBOL concepts file structure in state totals and finally country totals Theput output operations arithmetic operations major field key is the highest level of totalsespecially accumulating totals comparing oper and the minor keys are the lowest levelsations and nested IF statements are learned

and thoroughly understood With this founda Control break programs are based on accumulation the logic of control break reporting can tors When there is no control break thebe more easily understood and quickly mastered specific input data is accumulated If controlby the beginning COBOL student before design breaks occur the value of the lowest level acing and writing programs requiring control cumulator is printed The accumulator s valuebreaks
is then added to the next higher level accumu
lator finally generating a final total accumuControl Break Logic lator when all the records have been read
Thus a minor accumulator is added to an interPrior to the introduction of control breaks mediate accumulator The intermediate accumuladata was read and processed from an input tor if necessary is added to the major accurecord to print a detail line This type of mulator The major accumulator is then addedprinting is often referred to as detail print to the final accumulator

ing one printed line from one input record
Basic programs involving input output only ac When the value of an accumulator is printedcumulating totals and comparing are often then that accumulator must be reset to zerodetail printed A final total line is usually However be certain that the accumulator hasprinted on the report been added to the next higher level accumula

tor before resetting the accumulator to zeroGenerally business applications require in
addition to a final total 1 ine other inter Control Break Programming Modulesmediate totals or sub totals Printing inter
mediate totals are controlled by the program To illustrate printing totals generated fromas either detail printing or group printing group printing processing the following proGroup printing or indication suppresses the gram creates an office payroll summary reportprinting of repetitive data such as employee The input of the program is a file of officesocial security number employee name and em

personnel records The format of these recordsployee number Group printing requires more is illustrated in Figure 1 The input datastructured programming logic Also group records containing the division number employprinting improves clarity readability and
ee number employee name weekly gross incomebrevity of the report and weekly payroll deductions are shown in
Figure 2 Figure 3 presents the print chartControl Break Reporting output layout of the Payroll Report

A control break report is a summary report A control break occurs when the value in acontaining intermediate and final totals specific field in the record changes from theSelected fields control fieldS within the value found in that field in the previous rei nput record cause the pri nt i ng of total cord When the employee number changes alines When these control fields change a
group indication detail line containing thecontrol break occurs and a total line is division number unless already printed emprinted There may be a single level control
ployee number employee name monthly grossbreak or multiple level control breaks income and monthly net income is printed
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When the division number changes the total 8 Move thl employee number in the input area

monthly gross and total monthly net incomes to the employee number in the compare

for the specific division are printed After area

all records have been processed a final total 9 Move th 2 emp 1 oyee name in the input area

line is printed
to the employee name in the save area

10 Reset the employee gross income accumula

The following progral11l1ing modules illustrate tor to zero

the processing logic needed to design and code 11 Reset the employee weekly deductions

the office payroll summary program Figure 4 accumulator to zero

12 Process the record stored in the input

Module AOOO Main Routine After the first area see Module B100 Process Pay

record has been read and before the record is Records

processed move the division number and employ
ee number to compare areas The employee name Module 020D Print Oivision Line When the

is also moved to a save area as the employee divisionnumher in the input area is not equal

number must correspond with the employee name to the compare division number the following

The values in the compare areas will be used coding should e made

later to determine if a cont ro1 break has 1 Move the division number in the compare

occurred
area to the division total 1 ine

2 Move the division gross income accumulator

Modul e B100 Process Pa Records The fi rst to the division total line

deta1 record 1S then processed as follows
3 Compute the division net income and move

l Compare the division number in the input
to the division total line

area to the division number in the compare
4 Add thE division gross income accumulator

area When they are equal no control to the total gross income accumulator

break has occurred However when they
5 Add the division weekly deductions

are not equal a control break has oc
accumulator to the total weekly deductions

curred and a division total line is to be accumulator

printed see Module 0200 Print Oivision 6 Print the division total line

Line
7 Move the division number in the input area

2 Compare the employee number in the input to the division number in the compare area

area to the employee number in the compare
and to the detail line

area When they are equa 1 no control
8 Reset the division gross income accumula

break has occurred However when they are
tor to zero

not equal a control break has occurred 9 Reset the division weekly deductions

and an employee detail 1 ine is to be accumul ltor to zero

printed see Module OlOO Print Oetail 10 Process the record stored in the input

1 ine
area see Module B100 Process Pay

3 Add the employee s weekly gross income to Records

the employee s gross income accumulator

and add the employee s weekly deductions Module E100 Print Final Total Line After all

to the employee s weekly deductions accumu
records have been read and processed the con

lator This addition processing is exe
trol break processing for the last group of

cuted for each record read These accumula records must be executed After the last con

tors are used to accumulate the monthly
trol break is processed the final totals are

gross income and monthly dedutions for all processed and the final total line is printed

of the records processed with the same
see Module AOOO Main Routine

employee number Control Break Problem Analysis
4 Read the next record into the input area

Then repeat Steps 1 4
Figure 2 shows the monthly gross income and

Module 0100 Print Oetail Line When the em
net income of office personnel by division and

p10yee number in the input area is not equal employee numbers The major field is the divi

to the compare employee number the following
sion number the minor field is the employee

coding should take place
number The employee name is saved to corres

1 Move the employee number from the compare pond to the employee number in the compare

area to the detail line
area Final totals of gross and net incomes

2 Move the employee name from the save area
are pri ntedl

to the detail line
3 Move the employee gross income accumulator

To produce the office payroll sUl11l1ary report

to the detail line
the five phases of a program development cyc1

4 Compute net income and move to the detail should be carefully analyzed before attempting

1 ine
to write the control break program

5 Add employee gross income accumulator to

division gross income accumulator
Phase 1 Program Specifications What is the

6 Add employee weekly deductions accumulator problem of this program Is 1t a single level

to division weekly deductions accumulator
or multiple level control break program Is it

7 Print the detail line The division num
detail printed or group printed Do you under

ber was moved to the detail line from the stand the input record format Is the format

heading module see Module CI00 Print of the output report clear Are all the pro

Headings
gram specifications included Are you familiar
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with the input record layout as shown in REFERENCES
Figure 1 and with the output layout as shown
in Figure 3 Brown Gary D Advanced ANS COBOL With

Structured Progranlning New York John
Phase 2 Program Design Based upon the input Wiley Sons 1977
records what processing must be applied to
produce the report What specific modules are Medl ey Don B and Eaves Ronald W
needed Are your mOdules depicted in a program Pro ramming Principles With COBOL I
structure chart inclnnatl Sout Western Pu lS lng Co

1984
Phase 3 pro ram Processing To identify the

Shelly Gary B Cashman Thomas J andstep by step ogic to be performed have you
prepared a structure chart flowchart or Forsythe Steven G Structured COBOL
pseudocode to solve the problem Have you Flowchart Edit i on Brea Cal ifornia
performed a walkthrough of your logic Anaheim Publishing Company Inc 1985

Phase 4 Program COding Based upon Phases Stern Nancy and Stern Robert A Structured
1 3 are you ready to code the program as COBOL Programming 4th ed New York John
shown in Figure 4 Wiley Sons Inc 1985

Phase 5 Program Debugging Testing Have you Yourdon Edward and Constantine Larry L
compiled your program Are all your syntax Structured Desi n 2d ed New York
errors corrected Does the test data as shown Yourdon Press 1 78
in Fi gure 2 produce an accurate report as
illustrated in Figure 5

CONCLUS IONS

Developing good program structure is based on

good program design Program logic specifies
the order in which instructions will be pro
cessed and executed A properly designed
modular program is easily coded and imple
mented

Control break reporting concepts can be
readi ly understood and mastered if the COBOL
student carefully develops the logic behind
control breaks With this mastery the
student can continue to learn more advanced
and complexed COBOL concepts The program
development cycle should be followed in
designing and writing programs

Figure 1 INPUT RECORD FORMAT FOR OFFICE PAYROLL SI MARY REPORT

Position
Field

1 3 DIVISION NUMBER

4 6 EMPLOYEE NUMBER

7 26 EMPLOYEE NAME

27 31 2 decimal places WEEKLY GROSS INCOME

32 36 2 decimal places WEEKLY PAYROLL DEDUCTIONS

37 80 NOT USED
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Figure 2 TE5T DATA FOR OFFICE PAYROLL 5UMMARY REPORT

100123CA5E TRELLE5 GLENN 6000004000

100123CA5E TRELLE5 GLENN 7000010000
100123CA5E TRELLE5 GLENN 6000004000

100123CASE TRELLES GLENN 8500012500

100145ICARD REBECCA MABEL3C100006 1O

100145ICARD REBECCA MABEL3000006000
10011 5ICARD REBECCA MABEL3C100006000

100145ICARD REBECCA MABEL3000006000
100167LACKEY FRED SAMUEL 400005 10

10016LACKEY FRED SAMUEL 4500005000

100167LACKEY FRED SAMUEL 4500005000

100189MAtN GLORIA MELISSA7I50012 OO

100189MAtN GLORIA MELISSA7i 50012 0

100199NIKONGE BESSIE AtNE96543 2Y 5

200223C I E C EDDY HOWARD 5000004 10

200223CHENG EDDY HOWARD 500000400

200223CHENC EDDY HOWARD 5000004000

200223CHENG EDDY HOWARD 5 0000401 0

200235FEAMANDA BARBARA 7B02009L 13

200251HILL ROBERT PHILLIP2093700800
200257 lULLEN TOM PAUL 39550062

200257tlULLEN TO l PAUL 39550062 1

20025 M1lLLEN TOM PAUL 395500621

200257Ml LLEN TON PAUL 39550062 1

200269101 5 TlM FRANK 5E000llO 10

2002691 ON5 T HI FRANK 50 000110 W
3001 58C0111 NS KATIIY WEBB 99999099Y9

Figu rcl oUTPUT LAYOUT OF OFFICE PAYROLL Sll l L RY REPORT
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Figure 4 SOURCE PROGRAM TO PRODUCE OFFICE PAYROLL SUMMARY REPORT

IDENTIFICATION DIVISION
PROGRAM ID PAYROLL PROGRAM

AUTHOR GEORGE P GRILL

INSTALLATION UNC G

DATE WRITTEN SEPTEMBER IS 1986

THIS PROGRAM READS A FILE ON OFFICE PERSONNEL DETERMINES THE
NET INCOME FOR EACH EMPLOYEE AND ACCUMULATES THE GROSS PAY AND
WEEKLY DEDUCTIONS FOR EACH EMPLOYEE IN EACH DIVISION A FINAL
TOTAL IS ALSO PRINTED

ENVIRONMENT DIVISION

CONFIGURATION SECTION

SOURCECOMPUTER VAX H

OBJECT COMPUTER VAX H

INPUT OUTPUT SECTION

FILE CONTROL

SELECT PERSONNEL FILE IN

ASSIGN TO CLASSDIR PAYROLL DAT

SELECT PAY FILE OUT

ASSIGN TO PAYROLL RPT

DATA DIVISION

FILE SECTION

FD PERSONNEL FILE IN

LABEL RECORDS ARE OMITTED

RECORD CONTA INS 80 CHARACTERS

DATA RECORll IS PERSONNEL RECORD IN
01 PERSONNEL RECORD IN

OS PF DIVISION NBR PIC 999
OS PF EMP NBR PIC 999
OS PF EMP NAME PIC X 20
OS PF WEEKLY GROSS INCOME PIC 999V99
OS PF WEEKLY DEDUCTIONS PIC 999V99
OS FILLER PIC X 44

FD PAY FlLE OUT

LABEL RECORDS ARE OMITTED

RECORD CONTAINS 132 CHARACTERS

IlATA RECORIl I S REPORT LINE
01 REPORT LINE PIC Xl 31

JORKING STORAGE SECTION

01 HEADING LIlE l
05 FILLER PIC X IO VALUE SPACES

OS FlLLER PIC X 6 VALUE DATE
Oi IlL l l NTH PIC XX VALUE SPACES

05 rT LLEH PIC X VALUE I
OS HL I DAY PIC XX VALl1 SPACES
05 F I LLEH PIC X VALUE I
OS HL I YEAR PIC XX V ALOE SPACES
OS FILLER PIC X 34 VALUE SPACES
OS FILLER PIC Xl7 VALVE RED RIVER COMPANY
05 FILLER PIC X 37 VALUE SPACES
OS FILLER PIC X 5 VALUE PAGE
OS HL I PACE NBH PIC ZZ9 VA LUE SPACES
OS FILLER PIC Xl2 VAlliE SPAC ES

01 HEAD ING LINE 2
PIC X 5S VALUE SPACES

05 FILLER

OS FILLER PIC X 22 VALUE OFFlCE PAYROLL SllmIAI Y

OS FILLER PIC X SS VALUE SPACES

01 lEAD ING LIN E 3
PIC X S7 VALUE SPACES

OS FILLER
VALUE SEPTEMBER 30 1986

OS FILLER PIC Xl8

05 FILLER PIC X S7 VALUE SPACES
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01 HEADING LINE 4

05 FILLER PIC XlO VALUE SPACES

OS FILLER PIC X 8 VALliE DIVISION

05 FILLER PIC X 13 VALUE SPACES

OS FILLER PIC X 8 V ALliE E NUMBER

05 FILLER PIC X 20 VALliE SPACES

05 FILLER PIC X 6 VALUE E NAME

OS FILLER PIC X 20 VALUE SPACES

OS FILLER PIC Xl2 VALUE GROSS INCOME

05 FILLER PIC X 13 VALLE SPACES

05 FILLER PIC XlO VALIr NET INCOME

OS FILLER PIC Xl2 VALII SPACES

01 DETAIL LINE

05 FILLER PIC X 12 VALIa SPACES

05 DL DIVISION NBR PIC 999 VALI SPACES

OS FILLER PIC Xl8 VALUE SPACES

05 DL EIP NBR PIC 999 VAIJE SPACES

os nUER PIC Xl6 VAITE SPACES

05 j L EMI N lE PIC X 20 VALlSPACES

05 FILLER PIC XI6 VALn SPACES

05 DL GROSS INcmlE PIC Z Z2Z 99

05 FILLER PIC Xl6 VALUE SPACES

05 DL NET INcmlE PIC Z ZZZ 99

05 FILLER PIC Xl2 V ALllf SPACES

01 TOTAL DIVISION LINE

05 FILLER PIC X 10 VMlI SPACES

OS FILLER PIC X ls VALlE TOTAL DIVISION

05 TDJ LlIV ISI ON NBR PIC QQ9

05 FILLER PIC X S9 VALl I SPACES

or TJL r IWSS 1 NCOMJ PIC ZijZ 99

05 FILLEi PIC XlS V Vl E SPACES

05 TLlL NET INCmll PIC ZZ ZZZ 99

05 F I LLFI PIC XI2 VA IE SPAC1 S

01 FINAL TI1TAL L1NL

OS FI LLEi PIC X f VALl E SPACES

05 FILU PIC X 11 ALl E lNAL TOTALS

0 FIL ER PIC X 9 Ln SPACES

05 FTL CRllSS IJcom PIC ZZ2 ZZZ 99

05 FILLER PIC X 14 VA LlI E SPACES

05 FTL NET INCOME PIC ZZZ ZZZ 99

05 FlUE PIC Xl2 VALlE SPACES

01 WS DATE

05 WS YEAi PIC XX

05 WS MONTH PIC xx

05 WS DAY PIC xx

01 PROGRAM INDICATORS

OS EOF IND PIC X VAL E Nt

01 PRINT CONTROLS

05 LINE COUNT PIC 99 VA IE 60

05 PAGE NUMBER PIC 999 VA E ZERO

05 PROPER SPACJNC PIC 9

01 TOTAL ACCUMULATORS

05 ElIP GROSS INCmll ACCllM PIC 9 4 V99 VA IJE ZERO

05 EMP WEEKLY DEDlICTIONS ACCUM PIC 9 4 V99 VALUE ZERO

05 D1V GROSS INCOME ACCUM PIC 9 S V99 VALliE ZERO

05 DIV WEEKLY DEDUCTIONS ACCUM PIC 9 S V99 JALI E ZERO

OS TOTAL GRaS S INCOME ACCU l PIC 9 6 V99 VAlXE ZERO

05 TOTAL WEEKLY DEDUCTIONS ACCllM PIC 9 6 V99 VALL E ZERO

01 WORK AREAS

OS WA NET INCOME PIC 9 6 V99 Vl LLE ZERO

01 COMPARE AREAS

05 CA DTVI SION NI I PIC 999 VALL E ZERO

05 CA E1P NBR PTC 999 VAU E ZERO

01 SAVE AREAS

05 SA 81P NAME PIC X 20 VALliE SPACES
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THE AOOO MAIN ROUTINE ACCEfTS THE DATE READS THE FIRST RECORD

PERFORMS THE BIOO PROCESS PAY RECORDS THE DIOO PRINT DETAIL LINE

THE D200 PRINT DIVISION LINE AND THE EIOO TOTAL LINE

PROCEDURE DIVISION

AOOO MAIN ROUTINE

OPEN INPUT PERSONNEL FILE IN

OUTPUT PAY FILE OUT

ACCEPT WS DATE FROM DATE

MOVE WS MONTH TO HL I MONTH

MOVE WS DAY TO HL I DAY

MOVE WS YEAR TO HL I YEAR

READ PERSONNEL FILE IN

AT END

MOVE Y TO EOF IND

MOVE PF DIVISION NBR TO CA DIVISION NBR

MOVE PF EMP NBR TO CA EMP NBR

MOVE PF EHP NAME TO SA EMP NAME

PERFORM BIOO PROCESS PAY RECORDS

UNTIL EOF IND EQUAL y

PERFORM DIOO PRINT DETAIL LINE

PERFORM D200 PRINT DIVISION LINE

PERFORM EIOO PRINT FINAL TOTAL LINE
CLOSE PERSONNEL FILE IN

PAY FILE OUT

STOP RUN

PERfORM FROM AOOO TO PROCESS PAY RECORDS

BIOO PROCESS PAY RECORDS

IF LINE COlINT GREATER THAN SO

PERFORM CIOO PRINT HEADINGS

IF PF DIVISION NBR NOT EQUAL TO CA DIVlSION NBR

PERFORM DIOO PRINT DETAIL LINE

PERFO D200 PRINT DIVISION LINE

ELSE

IF PF EHP NBR NOT EQUAL TO CA EMP NBR

PERFOR DIOO PRINT DETAIL LINE

ADD PF hlEEKLY GROSS INCOME TO EMP GROSS INCOME ACCml

AnD PF WEEKLY DEDUCTIONS TO EMP WEEKLY DEDUCTIONS ACCUM

READ PERS NNEL FILE IN
AT END

MOVE y TO EOF IND

PEf FOR l FRml BIOO TO PRINT HEADING LINES

ClOO PR I NT HEADINGS

MOVE SPACES TO REPORT LINE

ADD 1 TO PAGE NUMBER
NOVE PAGE NUNBER TO HL I PAGE NBR

IVR rTE REPORT LINE FROM HEADING LINE I AFTER PAGE

WRITE REPORT LINE FROM HEADING LINE 2 AFTER I

WRITE REPORT LINE FROM HEADING LINE 3 AFTER 1

WR ITE REPORT LINE FROM HEADING LINE 4 AITER 2

MOVE 6 TO LINE COUNT
HOVE 2 TO PROPER SPACING

NOVE PF DIVI SION NBR TO DL DIVISION NBR
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PERFORM FROM BI00 TO PRINT DETAIL LINE

DI00 PRINT DETAIL LINE

MOVE SPACES TO REPORT LINE

MOVE CA EMP NBR TO DL EMP NBR

10VE SA EMP NAME TO DL EHP NAME

MOVE EMP GROSS INCOME ACCUM TO DL GROSS INCOME

COMPUTE WA NET INCOME EMP GROSS INCOME ACCUM EMP WEEKLY DEDUCTIONS ACCUM

MOVE WA NET INCOME TO DL NET INCOME

ADD EMP GROSS INCOME ACCI TO DIV GROSS INCOME ACCUM

ADD EMP WEEKLY DEDUCTIONS ACCUM TO DIV WEEKLY DEDUCTIONS ACCI1M

WRITE REPORT LINE FROM DETA IL LINE AFTER PROPER SPACING

MOVE 1 TO PROPER SPACING

ADD 1 TO LINE COUNT
10VE ZEROS TO EMP GROSS INCOME ACCUM

EIP WEEKLY DEDUCT IONS ACCUM

MOVE PF EHP NBR TO CA EMP NBR

HOVE PF E W N E TO SA EMP NAME

MOVE SPACES TO DETAIL LINE

PERFORM FRO 1 BIOO TO PRINT TOTAL DIVISION LINE

JJ200 PR I NT Il IV IS1 ON LINE

10VE SPACES TO REPORT LINE
IOVE CA DIVl SlON NBR TO TDL DIVl SION NllR

MOV E DlV GROSS INCmll ACCUM TO TDL GROSS INCOME

COMPUTE WA NET NCO lI LJIV GROSS INCOME ACCUM DIV WEEKLY llEDUCTIONS ACCUM

10VE WA NET INCOlE TO TDL NET INCONE

ADD DIV GROSS INCONE ACCrM TO TOT AL GROSS INCOME ACCill1

ADD DIV WEEKLY DEDUCT OKS ACCUM TO TOTAL WEEKLY DEDUCTTONS ACCUM

I TRITE REPORT LlNE FRml TOTAL DIVIS ION LINE AFTER 3

MOVE ZEROS TO DIV GROSS INCOME ACCUM

DIV EEKLY DEIlUCT IONS ACCUM

MOVE PF DIVISION NllR TO CA DIVISION NIlR

IlL DIVISION NBR

ADD 3 TO LINE COUNT

lOVE 2 TO PROPER SPAC NC

PERFORM FROM AOOO TO PR lNT FINAL TOTAL LINE

EI00 PRI NT Fl NAL TOT AL L I NE

10VE SPACES TO REPORI LINE

MOVE TOTAL GROSS INCOME ACCUM TO FTL GROSS INCOME

COMPUTE WA NET INCOME TOTAL GROSS INCOHE ACCUM TOTAL wHJZL Y DEDUCTIONS ACCUM

10VE WA NET JNCO lE 11 FTJ NF INCOm

J n REPORT LINI FROM FINAJ TOTAL LlNF AFTER 3
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F1Bure 5 OUTPUT aEPOaT FOR TWOLEVEL COIlTROL BREAK GROUP PRINTED OFFICE PAYROLL SlMHARY

DATE 09 15 86 RED RIVER COMPANY PAGE 1
OFFICE PAnOLL SlMHARY

SEPTlMBER 3D 1986

DIVISION E NUIlBER ENAHE GROSS INCOKE NET INCOHE

100 123 CASE TRELLES GLENN 2 750 00 2 445 00
145 ICARD REBECCA KABEL 1 200 00 960 00
167 LACKEY FRED SAIlUEL 1 350 00 1 200 00
189 KANN GLORIA MELISSA 1 550 00 1 300 00
199 NIKONGE BESSIE ANNE 965 43 841 98

TOTAL DIVISION 100 7 815 43 6 746 98

200 223 CHENG EDDY HOWARD 2 000 00 1 840 00
235 FEW AlANDA BARBARA 78Q 20 685 47
251 H1LL ROBERT PHILLIP 209 37 201 37
257 MULLEN TOM PAUL 1 582 00 1 332 36
269 PONS TIll FRANK 1 160 00 939 40

TOTAL DIVISION 200 5 731 57 4 998 60

300 358 COLLINS KATHY WEBB 999 99 900 00

TOTAL DIVISION 300 999 99 900 00

FINAL TOTALS 14 546 99 12 645 58
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From Education to Business and Back A Look at Retraining
to Suppliment the Computer Science Faculty Vacuum

Chris R Brown

University ot Evansville

Abstract

This paper reports the experiences ot a fonmer elementary school edUCator and successfulbusinessman who retrained to teach at the college level within the field of computer scienceIt also describes some of the characteristics common to teachin9 business and computerscience and What makes these characteristics advantageous to a retrainee

INTRODUCTION with the teaching profession For the most part
they exhibited a high regard for teachingThere hFs been a lot of literature directed however the professional environment was not alltoward retraining to help fill the faculty VACUum it was cracked up to be Associates relayednow being experienced in many computer sciencfl tales of the lack of parental and adMinistrativedepartments Most of the writings and the re support virtually no self direction diminishtraining programs are geared toward college level ing esteem for the profession and the economicin tructors who may be in departments currently hardships created by the poverty level startingsuffering declining enrollments or in depar ents salaries But being single and still envelopedseemingly related to com uter science such as with a shaken though not yet shattered opinionmathematics business or the sciences There may of education I maintained my resolve Thebe an alternative o luring college level faculty turning point which caused a real stic evaluafrom their chosen disciplines Pre college tion of a career in education was a decision forteachers and those who have left teaching beCAuse marriage and family development On the positiveof the problems within the elementary and side there was my und inished love of teachingsecondary edu a ional enViropment y offer but the scales were tipped by the outrageousanother pool from which to draw candidates for economic ramifications and the haonting adage ofretraining As one example I would like to Those who can do Those who can t teachshare with you my background and retraining

experience Perhaps it may offer some insights BUSINESS EXPERIENCEabout this otherwise untapped pool

After critical self assessment and evaluation ofBACKGROUND
the job market I decided that some level of

management seemed the appropriate avenue toAs a youth of the sixties I inheri ted its follow Having little previous experience otherhumanistic ideals and liberal save the world than part time retail sales military food servicephilosophy and being of parents that teacQ at training and an inbred dedication to professionelementary and university levels I re9ardethe alism I procurred a management trainee positionteaChing profession with the highest of esteem with a local fast food concern Believe it 01I d a desire to teach from my first experience not the salary was nearly equivalent to thein front of a cla sroom in a course entitled
starting teacher salaries Management skills areCareer Decisions The enjoyable classroom ex
very similar to those a teacher develops throughperience and familiarity with the lifestyle of formal training and experience Effective manageteachers lead to the pursuit of a B A in ment envolves the ability to plan ahead theElementary Edllcation Upon graduation I dis ability to motivate personel and the ability tocovered that there were no teaching positions train and evaluate your subordinates ObViOUslyavailable This was a little unsettling however there are other criteria however most businessremaining firm in convictions I began masters professionals would agree that these skills arework Some teaching was available by subbing of primary importance Since I had these basicin the local school system Surely a position skills advanced to Assistant Manager in awould open After all there was a shortage of
relatively short time After six months ofmale elementary teachers This situation may learning the rope I as promoted to Executivehave been a first practical business lesson in Store Managersupply side economics Not to mention the first

of several reasons for abandoning a career in The year and a half I spent as manager was aneducation
enlightening experience During that time my
management skills and food service knowledgeDuring the time spent on Masters work I had base were honed by trial and error a number ofcontact with many other education graduates trips to the library and educational seminarsConversations with those that had acquired teach offered by various professional organi tionsIng positions furthered a growing disillusionment Being able to train evaluate motivate and plan
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were prerequisite job skills SUCCss as a What factors contribute to a formr teacher

store manager led to promotion to supervisor businessman finding success in computing Those

1 spent a year in this position now training factors that lead to a successful transition

management personel My other job responsibi from education to business seem concurrently

lities included maintaining company established prerequisite to su ccess in computing program

policies and controls unit wide promotional ming requires the ability to carefully analyze

implementation and managerial supervision I a problem plan a method of resolving that prob

was next promoted to Director of Operations Up lem implement ing that plan evaluating the plan

until now training had been a major portion of and revising the plan based upon evaluations

my job responsibilities But as Director of These are no mo re than the same tasks performed

operations training had less emphasis Most by a teacher or a businessman during their daily

of my duties were administrative Fortunately routine A tedcher must analyze student needs

my education background did not let me down my in relation to the material being taught plan

coursework in statistics was of particular a method of meeting those needs and implement

benefit coupled with my from the mailroom up the plm A businessman facing a project must

background made my project feasability and first analyze the project devise a plan

profitability projections realistic and reason Another common factor relates to the ever

ably accurate Although my success was imminent chang ing compu t i ng envirorunent Currency and

I still missed life in the classroom what accuracy of information ofter determine success

little I had known
within all three areas A teacher must keep

ahead of his students and a businessman will

About two y rs later I got creative and often beat out compeditors by being aware of new

bought the company Since the purchase the trends and procedures Ingenuity is yet another

company has and is doing well I decided that common attribute The accomplished teacher or

I had disspelled the adage Those who can do businessman must be innovative Though not as

Sounds easy doesn t it Actually not all former blatant as other elements new approaches to

or present educators would find a business problem solving often segregate the truly

career as a suitable alternative Success is successful Also success within all three areas

a matter of timing and the ability to shut off requires a modicum of common sense This factor

concern for the personal problems of employees is not easily quantified however common sense

The effective manager must appear supportive of or logic is needed by the teacher the business

his subordinates but foremost in his mind must man and t he programmer Professionalism could

he profitable performance of operations When be described as one s ability to pay attention

dollars become the measure of success success to details inherent to each field whether subtle

becomes rather superficial hence I felt a need cues as to a students lack of comprehension in

to gain substance teaching or selecting the right product to

stimulate sales in business or in computing

WHY COMPUTER SCIENCE the ability to detect a syntax error or revise

an algoritlun Though not directly related to

The computer is now an integral part of the programmi ng another factor common to the three

business envirorunent Though initial contact areas is superior communication skills Because

with the computer was during my undergraduate a reasonable balance of these components are

days actual envolvement was initiated when the found within persons of each category the

company I had been working for made the transi transition from field to field is generally

tion from utilizing a computer service bureau blessed with commensurate success It is not to

for bookkeeping and accounting to a in house say that all will meet with success however

system My limited undergraduate experience the likelihood of accomplislunent seems greater

along with numerous conversations with a friend than persons from other fields of endeavor

who owns a custom software shop familiarized me

with the potential of the machine beyond merely RETRAINING

clerical duties Many operational functions

were developed and implimented It became I next made inquiries of the School of Graduate

obvious that there was definitely a need to Studies at J E regarding degree programs Upon

learn more about the computer After acquiring learning of the Masters program in C l puter

the company this need became more than just Science Education a program conceived to retrain

something to consider I began learning about colleqe faculty to teaching computer science I

the computer by reading playing with the hardly bel i 2vE it Here was an opportunity to

machine and talking with anyone that might learn about computing and as a portion of the

improve my knowledge base The more I learned degree requinments return to the classroom as

the more I wanted to learn I was hooked I an instructor at the college level Teaching at

finally enrolled in a programming class at the the college level is an entirely different pro

University of Evansville I had a little fessional envirorunent than that of primary and

apprehension about the course because I heard secondary levels of instruction Many questions

that it was the course used to cull out those arose Would teaching still be as satisfying as

undergraduates merely testing the waters of it was n the past Could I handle the course

computer science If I did well I decided I work in the program Would I fit in with the

would pursue computing science as far as it other candidites Could I finagle the retrain

would take me provided it would not too ing schedule After much careful consideration

radically effect the business As it happened and a temporary reorganization of my job respon

I found the course though time consuming very sibilities within the company I enrolled At

enjoyable
the very lE ast I would gain a better under
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Qtanding of the computer The first course taught was Introduction to

Computer Business Systems the equivalent of
The Masters of Science in Computer Science DPMA s CIS I During this course utilization
Education degree program offered at the Univer of my business experience teaching experience
sity of Evansville can be described in four and formal training in computing synergisticly
basic components previous experience being the provided for an effective experience for the
first The candidate s past envolvement with Qtudent The course is very genera 1 in naturt

the computer whether formal course work or and virtually all areas of computing are

verifiable proficiency via independant study encountered and investigated to some degree
must afford him with a fundamental knowledge of Researching for lectures offered an excellent
programming The more proficient his program opportunity to fortify the knowledge gained over

ming the more likely his success with the next the previous summer and clarify areas of
component Summer I Summer I is an intense confusion The classroom experience was chal
study of seemingly advanced programming utiliz lenging Anything could come up during discus
ing Pascal and PL I programming languages The sion After establishing rapport and earning
other areas studied are systems analysis the students respect these discussions were

computer hardware systems programming and the stimulating and rewarding for both student and
Computer Science curriculum Component three teacher By blending business experience with
takes place over the academic year It involves educational experience a wide variety of class
teaching at least two Computer Science courses room activities were possible ranging from
and writing two papers of publishable quality on hands on computer exercises to guest lecturers
some aspect of computer science utilizing the from the local Data Processing business com

experience and knowledge gained about the munity The students gained much from the
discipline The final component is Summer II variety of experiences The business background
During this second summer the candidate will afforded the students with many real life
take two courses in comparative programming examples as well as contact with some

languages and additional computer science resources unavailable to other faculty The

electives education background allowed for effective

comprehendable presentation of the material to

Reflecting after the first summer I realize be covered
that much of the stress and anxiety induced by
trying to learn so much so fast has been The other area which I taught was an intro
mitigated by memories of the comeradery estab ductory programming course for non majors It
lished with other candidates and a strong sense was less of a challenge than the CIS I course

of accomplishment The plethora of information Though discussion and questions were encouraged
disseminated in the ten week time period was to the course was more or less one directional
say the least overwelming Retention seemed The true challenge was to motivate the the
impolisible In fact it is a little difficult students to develop a consistant effective and
to categorize what was learned The computer logical approach to program development Again
related knowledge base is there Thus far it my business background provided practical appli
has been excellent foundation from which to grow cations and my education background proffered
Many of the questions that arose prior to enroll understandable presentations By fully under
ment have been answered Apparently the course standing the why s and wherefore s of program
work could be handled Perhaps not to standards development the students succeeded in gener
ordinarily acceptable but this was attributable ating programs that were well constructed and
to the condensed timespan With few exceptions functional
the other candidates were in a similar state of
mental disarray The mix of backgrounds they Educational and business experience were both of
brought included Mathematics Sociology English immeasurable import to these successful teaching
Literature Education ranging from elementary to experiences however education was by far more

college level and others By far the most useful A good foundation in educational
common background was mathematical While each methodology diminishes the problems that a

background type had his or her specific strengths person with only a business background encoun

there appeared to be offsetting weaknesses ters during the transition to academia Addi
Virtually all candidates drew together to assure tional research is generally required to
success by drawing off each others strengths and suppliment lessons with practical applications
supporting each others weaknesses F inagling my for the educationally oriented teacher but the
business schedule had been a little tricky but business retrainee needs to spend far more time
fortunately the company personel had been well learning how to effectively develop a lesson
trained and a key person was due for promotion how to create a functional evaluation instrument

or more important how to meet the individual
TEACHING AT THE COLLEGE LEVEL learning needs of the students

The remaining question that came up prior to CURRENT CONCERNS

enrolling in the M S C S E program was Would

teaching still be as satisfying as it was in the Several questions come to the reader s mind
past Now having taught courses in program How can the retrainee simultaneously teach and
ming and Business Computer Systems the answer further his formal study of computer science
to the question is yes Teaching still holds How much formal study is necessary Will the

its exhilarating allure The experience was in retrainee be accepted in the realms of higher
a word fun education Is there a market for someone with
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his background

The college environment allows for both teaching
and learning Many colleges have positions
where in depth pursuit of computer science

would be possible while teaching undergraduate
courses within the discipline As knowledge is

increased courses of more complexity can be

added to the teaching load It is important to

have an available source of structured learning
for the retrainee to formalize his educational

background within the field

Can anyone really ever learn enough about his

chosen field of endeavor Not really
especially within a field as rapidly changing
as computer science There are those who would

learn only enough to satisfy the teaching of a

specific course but this certainly requires
more than having taken that course To

facilitate a holistic learning experience the

instructor must be able to relate course

material the student has acquired within other

courses My computer science education degree
is just a beginning and I am already antici

pating a second degree within computer science

Acceptance from colleagues in any field must

be earned Given a commitment to profession
alism an intense drive to learn and the desire

to be accepted credability will come in time

it is really dependent upon the environment

Pinding a flexible progressive environment is

of utmost import for anyone seeking to gain
acceptance within a particular field

Where there is a need there is a market

Retrainees from virtually any background should

be able to find a position of some kind within

the field of computer science education As

industry continues to cause attrition within

C S faculties there will be an increasing
need to tap every available resource for

qualified instructors Much attention has

been directed toward the retraining of college
faculty into the field of computer science

Why limit ourselves to these educators when

other educational devotees are available

CONCLUSIONS

With all of the concern regarding the staffing
of computer science departments there is a

need to investigate numerous sources from which

to fill this increasing void with stable well

trained professionals Perhaps this paper will

offer some insights into the education pool
Granted many may be so disillusioned that they
are not retrainable or they may not have the

luxury of available time to be retrained for

teaching at higher levels Those that have

left the field may not wish to reenter Many

may feel the computer is not their bailiwick

Perhaps with the current state of elementary

and secondary education we should not lure

away those dedicated professionals that remain

however can not the same be said of industry
luring college faculty
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INTRODUCING MICROCOMPUTERS TO MANAGERS

C David Rolfe and Cynthia E Johnson Three points of importance should be considered

When Computers Successfully Penetrate the
when introducing the computer to upper manage
ment 1 The knowledge of the manager 2

Managerial Levels The trainer s own experience 3 The trainer s

skills not to be confused with training The
Soon after the initial introduction of micro introductory meeting should aid the manager in
computers vendors consultants and business overcoming his her reluctance and anxiety with
men and women have argued the question of com out boring them damaging their dignity or

puter usage at all levels within the organiza making them defensive The upper level manager
tion One buzzword has been used time and wants to know how the computer fits inot the big
time again with no clear cut definition the picture He or she is not concerned with cler
executive workstation The intent here is more ical details rather in the relationship between
of an attitude than a grouping of hardware and computing and productivity
software at a manager s desk The question has
been pondered will computers be used by man Higher level managers may tend to be more con
agers It is not however a question of will servative in attempting to implement a new con

a difference of philosophy exists here cept such as computers in their offices They
Eventually computers will be in almost every will at some time look down the corporate ladder
manager s office the question therefore is and see junior executives and subordinates c1imb
when ing well equipped in knowledge and skills from

the technological revolution Remember the
Few of us were in the workforce when the use of Silicon Valley cliche Never underestimate the
an automobile for transportation replacing the power of outmoded habits to survive
horse and buggy was the exception rather than
the rule Additionally a very limited number UNDERSTANDING THE MANAGERS NEEDS
of managers admit to having no telephone near
their desks Eventually the latest in indus In order to understand amanager needs it is
trial and technological advances find their way important to divide the category into upper
into every aspect of the corporate environment level managers and lower level managers For our
We are already beginning to see the use of com purposes an upper level manager is one whom
puters in business It has served millions as develops and implements strategies policies
a useful tool to complete repetitive tasks and procedures These are the decision makers
Younger professionals ages 25 40 continually in the corporation and job functions are there
find means of analyzing data and manipulating fore highly unstructured Lower level manager
text or accessing information bases using a on the other hand are concerned with day to day
computer operations of the corporation as well as direct

supervision of employees The duties of a lower
Data processing professionals must view the level or line manager are very structured
issue in terms of a time frame WHEN computers
are introduced at the various levels of manage A recent study completed by the authors found
ment Armed with this philosophy data proces that 33 percent of upper level managers use
sors must identify ways to turn that time frame personal computers at work while 17 percent of
to our advantage All executives will not use the same managers are using personal computers
the computer This may be to our advantage at home This is an indication of the direction
Too often we tend to speak in absolutes being taken by many corporate executives

Everyone has to have a computer on his or her
desk to survive in corporate America Nor is There are three basic personalities of managers
it necessarily important for those who eventu entrepreneurial directive and participative
ally choose to have a computer to understand how Entrepreneurial managers are informed tough
the computer works rather how they may use the ri sk takers These managers actively search for
computer to thei r advantage Our cha 11 ege then new opportunities because they are innovative
is to offer the appropriate amount of training creative aggressive and impulsive Entrepre
and support WHEN the time is right neurial managers are achievers because they set

challenging goals seek to improve their perfor
Data processing professionals have the advan mance and they value results Therefore they
tage of gaining an ally or have the risk of are constantly exploring avenues which enable I
creating an enemy in a position of strength them to meet their new challenges head on

with the initial introduction of the microcom State of the art technology is an aid to an

puter in the manager s domain The introduction entrepreneurial type
of the computer to a manager had better be cor

rect the first time There are no second Directive managers are nearly opposite of entre

chances with a first time user at that corporate preneuria1 The directive manager is authori
level Our goal is to turn these first time tarian requiring absolute power It is appro
users into second time users priate to use his her status and power in deli
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berate decision making policies Directive man Using the computer may diminish the manager s

agers are risk adverse making the use of techno value to the company After all a manager pri
10gies sensible only after they have stood the marily makes decisions Why have a manager if a

test of time and been proven by others Job cen subordinate could do the job as well or possibly
tered task oriented managers are extremely for even better There is also the matter of per
mal in their work attitude formance anxilety The manager has been in charge

for so long and now has to worry about doing
The managers who view life and work as a social seemingly meaningless tasks

responsibility are known as participative This

managerial personality is trusting reliable Finally a manager addresses business perspect
and always accountable although he she is asser ives and issUies which usually do not include word

tive by his her own right This type of manager processing or spreadsheet analysis A successful
can be persuaded given the appropriate degree of data processing trainer would be wise to engage
explanation and trust in activities to protect the manager s image of

himself or herself
What does all thi s mean to data processors With
a thorough understanding of the manager s person TRAINING THE I NAGER IN THE USE OF MICROCOMPUTERS

ality type the trainer may prepare to face the

enemy with both barrels loaded Knowledge of Earlier we mentioned that knowledge experience
the personality type one is about to encounter and skills arle needed to introduce the computer
will obviously make the encounter a positive ex into the manager s office What are these know

perience Remember the initial contact will ledges experiences and skills needed to suc

determine the volume of use of the computer at cessfully introduce the computer into the man

any management level following that encounter ager s office They entail a combination of

knowledge of computer technology teaching skill
In addition to the personality of the individual and specific business experience For the com

manager one must be aware of the underlying puter to make a successful impact in the manag
thoughts of managers in general Managers want er s office there are three things that must

to have control no matter what their personality take place
type Some view the use of the computer as a

limiting factor in retaining control The organ 1 The system must be of the utmost sim
izationa1 hierarchy appears to become flattened plicity with a high degree of ease of
because many people have easier access to infor use

mati on

2 The benefits of use must be obvious

Managers prefer the spoken word Without a doubt
an idea thouqht or directive is better expres 3 The executive must believe that the

sed face to face The words may be the same but information made easily available by
body language plays a crucial role in communi cat the computer in turn makes the exec

ing no matter how subtle Facial expressions utive more efficient and thus more

voice fluctuations and stance all tell the 1is effective
tener as much as or more than the actual words
which are being shared Memoranda and electronic The system introduced into the manager s office
mail contain words which dispel a message but are will not be one that allows the user to enter

much more open to interpretation without the in and manipulate large amounts of data Instead

f1uence of the nonverbal aspects of communicatio it will be one that allows that user access to
existing issues

Managers are busy They do not have the time
nor the inclination to sit at a terminal for Two areas create a gate through which the suc

hours upon hours learning a particular system cessfu1 trainer must pass indifference and
whether software or hardware Nor do they wish anxiety Managerial indifference must become
to take time to sit in on training lectures enthusiasm managerial anxiety must be transfor

There are telephone calls to make people to see med into confidence The vehicle for this trans

meetings budgets and so on formation to take place has been discussed here
in We need to know the executive and we must

Then there is the minor detail of the manager s understand the executive s needs

image Put a keyboard in front of a manager and

immediately he she thinks of a clerical rather In addition there has to be some determination

than a managerial orientation The manager be of the level of usage to which the executive can

gins to worry that he she lacks the difficulty be taken If you are not certain as to the ex

to understand information such as keystroke tent of detail to advance then stick to the

sequences computer disciplines and applications basics Simplify everything Managers are look

know1edges necessary to operate the contraption ing for intensely user friendly machines mach
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ines which do not require thinking The acro the cost of a customized course for an organiza
nym for the trite expression KISS is always an tion can run as high as 250 000
aid to the data processing trainer in preparing
to introduce computers to top managers Our In house training offers the greatest versatility
version of the KISS approach will help you gain and returns the greatest variance in results
an advocate in the upper corporate levels Keep The in house trainer generally knows the company
it short simple politics and how to deal with them At the same

time however the in house trainer will have to
Once those determinations have taken place de work with the students once they finish their
velop an extensive plan which also allows a high training For that reason the in house trainer
degree of flexibility Never sacrifice specifics should be cognizant of a few points
for flexibility Assume nothing and be aware

of how the training is going Stop before you 1 Remember a trainer is someone who
meet resistance Executives want to learn how teaches the manager the right key
to solve the problems they have The last thing strokes whereas an educator shows
they want is to have new problems created for the user how to focus on solving busi
them by a machine ness problems through the right sel

ection and proper use of a system
Time is of the essence too There is an obvious
need to condense the learning process to the 2 The trainer needs to interact with the
shortest possible time span Learning a little user to personalize the experience
at a time is much better than spending a lot of and make it fun and to anticipate the
time now and not being able to look at it again user s needs For example do not

for several weeks assume that the manager can type

Knowledgeable of the general rules of training 3 Be prepared to let the manager ask
the data processing professional may now select questions both simple and difficult
one of three basic approaches to the training Show them a manual and say Do page I
cycle exercise 1 and you will probably get

thrown out of the office
1 Computer Based Training

4 It is generally best to train the man
2 Hiring an outside firm ager one on one in his or her office

This avoids some office politics
3 In house training

The primary aim of a computer based training
5 Do not overload the manager with what

the computer can do start with some

package is to get the user up and running on a thing simple Remembering that exec

specific package or machine A well designed utives need qualitative information
CBT package avoids intimidating the learner yet that has strategic value and will get
provides enough practical knowledge to do mean them to interact with others
ingful tasks upon completion of the program
Four benefits can be derived from computer based 6 Finally use the easy to use features

training Training costs are reduced even though available on computers such as Icons
the initial price of the tutorial may seem expen mouse and windows Buil d the sys tern
sive the package can be reused time and time to work the way the manager works
again The package allows you to reach a larger
user population without additional costs It Good systems will be user seductive They will
also opens scheduling possibilities without ad minimize the time required to do routine tasks
ditional costs Finally computer based training allowing the executive more time for involvement
would help reduce travel costs for companies with in the decision making process so necessary to
remote offices On the other hand CBT packages being an effective manager Data processing
often fail to allow the user to make mistakes trainers can introduce good systems hence
which is actually a valuable learning experience computers to managers with the knowledges of
in itself the managerial personality style the needs of

Trainers independent of the corporation can offer
the managers and the appropriate training
method

some benefits Generally speaking the outside
trainer automatically has the respect of the
trainees because of the lack of familiarity of
the trainer The quality of work is usually
higher too because the trainer devotes full
time to that particular function However
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MIS with a Public Flavor

A Graduate Program in Public Information Systeres

Frank W Connolly Ph O and Thomas J Bergin Ph O

The American University
Washington O C

This paper resen s an overview of an MIS curriculum designed for

Pub11c dm1n1strat10n students It is an adaptation of the ACM s

Infcrmat10n Sy te s model 4 and reflects the major concerns of the

Nat10nal ASSOc1at10n of Schools of Public Affairs and Administration
NASPAA

INTROOUCTION that place unique demands and limits

upon practitioners e g the dichotomy

For government agencies the computer is of adhering to both svnshine legislatior
more than a decoration or symbol OE and privacy requirements the question

sophistication As with most private of file matching bc sed upon gcvernment

sector organizations government records and files The differences

agencies at federal state and local between put lie administration and

levels cannot function without business administration not only justify

coxnputers Agencies depend on computers differert teaching units but require
to process their administrative work to different approaches to the analysis and

massase tte volumes of data that provide design of computer systems
the grist for their work and to

facilitate the delivery of services Similar to sctools of business

administration there is ar assumption

Computers have been used in government that schools of p blic administration

since the 1940 s although computers can mE et the critical need for educating

have not been a curricular requirement current public administration faculty

in p blic administration The National regarding computers and comr uting

Association of Schools of Public Affairs

and Administration NASPAA published a LEVELS OF KNOWLEOGE

report l 2 proposing four critical

factors that ought to be reflected in Kraemer and Northrup 3 define four

educating public officials It proposes levels of computer knowledge This

that PubJic Administration education schema provides a framework for

sho ldl examining the applicability of a public
sector curriculum in MIS The four

l assure that all public management levels of knowledse are

students have an appreciation for

computers ard computing 1 Computer Consciousness which

involves an introduction to

2 recognize that public computers and computing for the

organizations require different uninitiated

levels of computer awareness

skills and knowledge 2 Management Use of Computing
which encompasses tte skills and

3 encourage public management knowledge req ired for managers

programs to develop computer
to apply computing capabilities

curricula and productively within existing
organizational environments

4 encourage the integration of

computing topics and tools into 3 Management of Computing which

public acministration course involves kncwledge of those

offerings policies techniques aDd

procedures employed by managers

Implied in the recommendations is the to provide and centrol ccmputing
belief that public administration is capabili ties ard services

sufficiently different from business

administration to justify separate 4 Management Information Systems

teach ing units Extending this which involves understanding the

assumption is the belief that MIS in tools and techniques required by

public administration is sufficiently information system specialists
influenced by the public environment and for designing and implementing
focus that it is best taught in schocl information systems

whose primary focus and faculty
expertise is public sector The basis The American University AU is ore of

for these assumptions is the web of the top ranked colleges of public

public laws public interests executive administration in the country By

orders ard organizational structure instituting a graduate program in public
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INITIAL REQCIREO SEQUENCE

I
55 601 Introduction to Public Information Systems
55 603 Applications Development
55 605 Systems and Information in Public Organizations
55 607 Quantitative Analysis for Information Systems
55 609 Human Relations and Information Systems

I
I

1

APPLICATION OPTION MANAGEMENT OPTION

12 hours 12 hours

55 631 Information Systems 55 641 Information Resource

Jlnalysis Management

55 633 Information Systems 55 643 Managing the Systems

Oevelopment Oevelopment Life

Cycle

55 635 Microcomputer 55 645 Project Management
Applications

55 637 Oata Base Management 55 647 End User Corrputing
Systems

I

I
J

ELECTIVE COURSES

6 hours
I

55 671 Telecommunications and Information Systerr s

55 673 Information Systeros Evaluation and Acquisition
55 677 Advanced Quantitative Menagement
55 679 Selected Topics in Information Systems Technology

I
CAPSTONE REQUIREMENTS

9 hours

I

55 700 P blic Informatio Systems Policy
55 701 Workshop in Putlic Information Systems
55 703 Seminar in Information Systems Policy and Implementation

Figure 1 Overview of TPIS Curriculum
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sector m nagement information systems wanting to change disciplines fi e

it hopes to enhance its reputation by they w sh to become ahalysts and

addressing all four levels of the specialists working with public sector

Kraewer and NOIt rup model information systems Another segment
are students who corre directly from

The new masters level program in undergraduate studies most of whom did
Technology and Public Information not study information systems in their

Systems TPIS offers a Master of undergraduate programs The final part
Science degree for individuals of our student pOjulation are from Third
interested in the development and orld nltions studyiqg computer and

management of computers and information nformat on technology so that they can

technology in the public sector The build information systems in their own

program offers two concentrations to countries The purpose of skill modules
address the varied student population i to reduce the gap between students of
that AU ttracts One concentration d fferent backgrounds allowing all
offers in depth courses in computer and students to fully participate in ccmmon

allied technologies for those with coursework
little prior technical experience The

second offers COUrses in the management INITIAL REQUIREO SEQUENCE
of those technologies for students with
significant prior experience and The initial sequence of courses is
appropriate education

55 601 Introduction to Putlic

The products of the program will be Inform tion Systems
analysts specialists and managers
able to participate in the design 55 603 Applications Oevelopment
development and implementation of
information systems in public 55 605 Systems and Information
organizations Moreover the graduates Concepts in Organizatiops
will be able to contribute to tte policy
processes surrounding the use and 55 607 Quantitative Analysis for

management of computers and information Information Systems
systems in the public sector

55 609 Human Relations and

THE PROGRAM Information Systems

The program is boken into four These courses prcvide students with the
segments I n initial sequence of foundation skills necessary to

required foundation courses a participate in tte analysis design and

concentr tion of technical or managerrent development of information systems in
courses electives and a three course the public sector The five courses

capstone sequence The complete program offer a balance of skills techpicel
is forty two 42 semester hours organizational and nalytic
Figure 1 outlines the curriculum showing essent al for success in MIS and their
the relationships and sequencing of academ c program

courses

55 601 Introduction to Public
PRE PROGRAM REQUIREMENTS Information Systems examines the

concepts underlying the design
One of the assumptions of this program evelop ent and use of public
is that studerts entering the program

nformat on systems It includes
have had some exposure to corrputers hardware and software concepts the
either as students or as employees systems development life cycle pIogram
Indeed it is assumed that students in development and an introduction to
the future will have had greater information systems in public sector

exposure and experience than present organizations
students For this reason non credit
skill modules workshops are available 55 603 Applications Development is
for students lacking s ills in such perhaps the most unique course in the

areas as word processing spreadsheets pro ram because it requires students to
and statistical packages as well as in des gn and develop programs in a high
technical writing and graduate research level language using structured
skills programming tools and techniques Its

purpose is to immed e students in the

AU s graduate students at present come prcgram development process to develop
from a wide variety of backgrounds an awareness of program development
Many students are federal or local techniques and requirements Students
gGvernment empluyees who find the design ccde test ard docurrent pIograms
computer entering their professional using mainframe computer facilities to
domain such as engineering or gain some hands on insight into the
1ccounting and need to learn more about major n ystery of the computer Le the
1t Some students are professionals programs that drive it The objective is
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not to develop programmers that is one
these processes as information

of the purposes of our undergraduate professionals The four courses in the

programing Rather a thorough Application Concentration are

grounding in a records based language
such as COBOL builds the foundation to 55 631 Information Systems A alysis

the informEd use of software tools such

as data baSE management systems The 55 633 IDformation Systems

study and use of a language also DE ve lopment

provides students with some insights
into the systems development life qcle 55 635 Microcomputer Applications
which cannot be acquired in any other

way Finally students gain some 5 637 Data Base Management Systems

confidence when they understand the

prograJTlming process ccnfidence which 55 631 Information Systems Analysis

will be most helpful when they are
examines the methods and processes of

placed in management positions Eystems analysis with reference to

public sector information systerr s

55 605 Systems and Informations Concepts Emphasis is on analytic tasks relating

in Organizations presents and to systems development and the

illustrates the major concepts and organizational and technological context

techniques that comprise the systems
within whid these alalytic tasks are

perspective with a special focus on
addressed Topics include structured

public information systems To many analysis techniques and tools

individl als a benefits delivery system
feasibi lit y studies cost benefit

is composed of a computer and little a alysis techniques and functional

else lhis coune places the cc mputer specification preparation

a1 mcchine in a systems context within

a public environment Students learn the 55 633 Information Systems Oevelopment

theory bE hind management and s stems provides an in depth examination of the

methods and processes of system design

55 607 Quantitative Analysis for and implementation Technological

Information Systems examines a broad maragerial and organizational factors

range of quantitative tools and that comprise the public sector

techniqtes used in the creation of information systems environment are

inforllation systems Students utilize emphasized Topics include structured

statistical sc ftware in both mainframe design techniques prototyping

and microcomputer environments approaches quality assurance

techniques applications software

55 609 Human Relations and Information development aDd appropriate levels and

Systems introduces students to the human types of documentation and training

relations aspects of public sector necessary to the successful

information systell s It focuses on the implementation of public information

managerial social and political systems

dynamics that determine behavior in

public organizations and how these 55 635 Microcomputer Applications

factors can be aFplied to the design and focuses on effectively using and

operation of public information systems evaluating microcomputer software The

Applications Oevelopment course has

COKCENTRATIONS
already introduced students to the world

of llainframes and this course provides

After completion of the required students with the other half of the

courses students choose either the hardware experience they need

Application option or the Management
cpti n Tre Application Option provides 55 637 Oata Base Management Systems

students with the skills and know ledges examines the analysis evaluation

necessary to plan and create information design implementation and use of

systems The Management option focuses mainfrarr e l eve 1 data base management

on the skills and techniques to systems Topics include data base

effectively oversee the information architectures rost language interfaces

resources policies and personne 1 of query lanquages data adrr inistration

public agencies concepts and data base administration

techniques

Applicaticn Option

intended
Management option

The Application Option is for

students with little prior educatior or The Mcnagement Option is reserved for

eXJJerience in using computers Courses students with strong technical skills

in this option require students to as well as experience in developing

actively participate in systems information systems Courses in this

development activities as theoretical option provide insights into the

discussions alone are insufficient for administration of technical

students planning to participate in crganizations the technical aspects of

i
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n n technical organizations and the information c nters
relationships between the various levels

of admini tration in large public CAPSTONE COURSES
organizations ThE four cm rses in the

Management Option are The capstone courses serve a number of

rurposes first they provide students
55 641 Information Re ource with a thorougt grounding in the federal

Management policies affecting information system
development and management in the

55 643 Managing the Systems federal sector second students frow
Oevelopment Life Cycle the application and managelllent

concentrations rave an oprortunity to
55 645 Project Management ork together o a real wcrld project

and third students have an opportunity
55 647 Managing End User Ccmruting to discuss both technical and

ncn technical issuE s relating to public
55 64l Information Resource Management information systems The courses in the
focuses on information as a resource in capstore sequence are

public organizatiors Strategic issues

in planning designing and implementing 55 700 Public Information Systems
or acquiring information systems and

Policy
technologies are identified Particular
attention is paid to organizatioral 55 701 Wc rkshop in Public
structures and managerial alternatives Informatic Systems
Topics include strategic mctnagement of

information federal policies impacting 55 703 Serrinar in Public Information
information resources management and Systems
the alternatives for structuring
information resources 55 700 Public Information Sy tems Policy

examir es public sector information
55 643 Managing the Systems Oevelopment systems policy focusing on the
Life Cycle examines the systems structures laws and regulations that
development life cycle SOLC and affect information systems and
provides a framework for managing the

technology in the public sector The

systems develc pment process Attentior course analyzes the roles of 90vernmentis paid to political economic and agencies in determinirg and carrying out
organizational factors Topics include information systems related pOlicy
mapaging the different phases of the

Topics incluce the role of government in

systems development live cycle the the development and regulatior of the
integration of management and decision information industry laws and
theory and the problems of power regulations affecting public informatior
leadership conflict and control in

systems procurerrentj design and use and
technical organizations the role of central management agencies

and thE Congress OMB GSA NBS and
55 645 Project Management examines the

GAO
tools ard techniques fcr managing public
sector information systerrs projects It 55 701 Workshop in Public Information
focuses on Loth the qualitative and Systems focuEes on the management of
quantitative aspects of managing information systems for the public
projects throughout the systems sector Students participate in the
development life cycle Topics include

analysis developmentard implementation
estimating and benchmarking techniques of an informatie n system for a rublic
workload analysis planning and

agency a n0t for profit prganization or

scheduling large scale development an educational institutic
projects task tracking using automated
methods and project evaluation anc

55 703 Seminar in Public Information
control Systems is a research oriented seminar

requiring a major research paper
55 647 Managing End User Computing relevant to current issues in pl1blic
examir es the use of con puters by sector information systems Class
non ccmputer personnel It focuses on discussions focus on current and
managing the introductic n growth and

emerging issues affecting technology in
institutionalization of end user public organizations professional
computirg tools such as microcomputers ethics ncl ding the ethic of
query languages LAN s and fotrth information systems development and use

ger eration Languages Topics include the evolution of informatior
microcomputer based tools and technologies and the future of

techniques mainframe based tools and information technology Because cf

techniques strategic planning American University s location frequent
considerations of end user computirg guest lecturers from federal agencies
standards development management and are involved

implementation and the management of
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ELECTIVE COURSEWORK REFERENCES

Th follo ing courses are offered as

advanced elective courSES Students rray
1 Kraerr er K L Chair 1986

choose frorr these e lectives or from
Curriculum Recomrr endations for

courses outside their chosen
Public Management Education in

conc ntration to fulfill degree Cmputing Socill
Science

requl rements Tre content of theEe is
Mlcr ymputer Revlew 4 1 pp

obvious from the cocrse titles 37

55 67 Telecommunication and
2 Bergin T J l985 CUI riculum

Information Systems
Recommendations for Ccmputers in
Putlic Management Education

55 673 Information Systems
ProcE dirgs of the Eighth National

Evaluation and Acquisition
Cor ference on Teaching Putlic
Administration St Louis MO

55 677 Advanced Quantitative April 24 26 pp 4l 50

Managemer t 3 Kraerrer K L and Northrup A

55 679 Sele cted Topics in
19841 Cor lputers in Public

Information Systems and Management Education A Curricula

Techrology
Proposal for the lext Ten Years

Public Administration Quarterly

The 55 677 Advanced Quantitative
Vol 8 No 3 Fall 1984

Management courSE examines odvanced

quantitative techniques for managing
4 Nunamaker J F Couger J O and

public sector information sys ems
Oavis G B 1982 Information

M nagement science techniques including
SystemE curricu um Recommendations

slmulatl on and modeling are major
for the 80s Unoergraduate and

aspects of the course as well as
Graduate Programs Communications

discussior s of a number of formal models
of the ACM Vcl 25 No 11

that can be used in analytic
NovE mer 1982

decision rroaking

55 679 Selected Topics is an open ended

offering that a1lcws faculty to present
topics of interest to both students and

the faculty member For example course

might include Fourth Gen ration

Languages Security and Privacy or

Technology Transfer

SUMMARY

There is little debate as to tte future

of MIS The foregoing describes a

unique MIS cegree progrcm ore with a

public administration flavcr It is

intended to serve a unique st dent

population by reflecting the

organizational context in which tte MIS

will function The pI inciples of MIS

are impacte d by th is environment and

therefore the education of those who

will manage it in prblic organizations
ought to reflect this uniqueness
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END USER TRAINING THE WEAK LINK IN THE MICROCOMPUTER MARKET

Susan Helms Hardin Simmons University Abilene Texas

ABSTRACT

This paper summarizes some ractical issues in end user training in the microcomputer
nvironment including 1 the need for training to achieve a growth market 2

how to select and prepare trainers 3 what omponents need to be included in the

training 4 choices of instructional media 5 cost considerations and 6 train

ing evaluation

WHY END USER TRAINING IS IMPORTANT Two important conclusions regarding end user

training can be made from the representation in

Computer sales growt has traditionally come Figure 1 First since most of the knowledgeable
from new markets rat er than from replacement computer users already have micros the computer
upgrading or add ons One reason for this is resistant novice user market is more wide open
that new developments in the computer sector and training can provide a key to overcoming many
tend not to replace older equipment but to knowledge related buyer barriers in this market

create new demands and new niches The minicom segment Second training today needs to be

puters did not replace the mainframes and the pitched at the appropriate user level not

microcomputers generally do not replace mini or expert training or novice training for all users
mainfr operations

Even when microcomputers are available only 25
With the numbers of microcomputers currently in of large corporations are providing employee
place the growth market in this arena must lie training 1 and obviously even this is not

significan ly among current non users of com possible for the smaller companies In this con

puters Figure 1 gives a rough model for the text end user training can provide a competitive
lev ls of computer expertise of potential pur edge for the vendor by promoting product aware

chasers of microcomputers and or microcomputer ness increasing customer satisfaction and
software and peripherals While it is not easy lowering technical service costs 2J
to tie exact numbers or proportions to the

figure it should be obvious that many more

potential micro users are to be found in Level I DESIGNING END USER TRAINING PROGRAMS
than in Levels II or III at this time

i Where to start the training is one of the first
decisions to be made when developing a training
program A glance back at Figure 1 suggests that
the nature of the training audience will be crit
ical in this decision For true novices it will
do little good to jump right into the intricacies
and options of the software they must learn to
use Somewhere somehow they must first learn a

little about the hardware how to use a floppy
how to save their work perhaps even a little

LE U
about the operating system some keyboard

HAVE USED AT LEAST ONl training etc
SOFTWARE PA GEl

What to include in the training also depends a

greataear onthe level of expertise of the indi
viduals being trained 3 Level I trainees will
have to start with loading the program from the
disk how to use any menus and work through the

LEVEL I options data entry etc Level II users might
NOVICE USERS need the same sort of start as the level I users

but need less repetition less hand holding
while Level III users typically want a much more

summarized approach along the lines of how do I

Figure 1
get into it and what are the peculiarities I

The End User Population should know about In live training these
differences can be handled by separate sessions
and with training manuals they are often handled
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at two levels by a quick start section for the particular training task and evaluate candi
knowledgeable users and a step by step tutorial dates on these specifics have them write a

for novices simple how to give a short oral presentation

Emphasizing specific a plications utilized by
etc 6 If not dealing with experienced
trainel s some training for the trainers will be

the group being traine is critical to the essent ial be sure to include how to deal with
transfer of general training to the specific adult earners understandi ng the background and
needs of the user All training should use real perspective of the users how to design and
examples actually enter real data carry out organize mat1erials and some practice and eval
the various processing steps make the decisions uation in developing materials and in making
about how the program will proceed etc In presentations 8
the case of live training the examples should
be taken from the users own applications if Trainer evaluation will be essential to a

possible 4 successf ralning enterprise 9 Critical
areas to look for include pace of the training

Show error messages and how to recover in addi clarity of presentation and whether or not the
tion to the normal operation options For all individuals being trained felt comfortable with
levels of users it is important to know what to the trainer
do or NOT do when errors occur Particularly
for Level I users it is important to show typi
cal mistakes what messages result what must be TRAINING MEDIA
done and what should not be done

Use logica top down approach to designing
Instructor l training with lots of hands on

work has a b j g advantage in overcomi ng computer
the training program Just as modular top down resistance with novice users 10 Additi onally
design leads to better software it also is a live trainin l can most easily be adapted to a

good approach to use in building the training variety of user experience levels In many
program 5 The training whether live video instances however logistics and cost consider
computer based or in manuals should work its ations preclude exclusive use of live training
way logically through the options available to and an training media have some specific
the users It is important to keep early por advantages that make them the preferred choice
tions of the training as simple as possible for in some cases For many software products and
novice users show the simplist or most common turn key systems the best approach may involve
applications and build skill at that level before the careful selection of a mixture of media to
proceding to the more complex or esoteric cover general background specific applications
options When possible emphasize applications and updates all at a variety of user levels
the particular user s will be utilizing and
leave out materials they will not be encountering Video trainil materials can be especially effec
for a while tive in show the user exact sequences of oper

ation data entry and the results all of which
Training materials should be accessible at can be viewed in a self paced or group mode n

point so that the more experienced users do not and repeated as often as necessary Since it
have to plod through from the beginning will be used repeatedly a great deal of effort

and preparation can go into a video presentation
Caution must be employed to utilize the video

WHO SHOULD DO THE TRAINING medium effectively while not trying to make the
result into an entertainment product 11

There are some serious problems ith the common

practice of having the sales force responsible The computer itself is the best training medium
for the training Often the sales people are in many appl icationsespecTalTy when the newly
naturally more concerned with their next sale available co resident courseware authoring
than in doing a thorough job of training the last systems are util i zed While an especially
purchaser The personality traits and skills effective too1 for the Level II users the com

that make the best sales people are not necessar puter based lessons may well prove initially
ily the same traits and skills needed by an frustrating to the complete novice and not move
effective trainer fast enough for the Level III user 12 Like

video training materials the multiple use pros
Skills and traits needed El a good trainer pects and self pacing of CBI computer based

includegood written and oraT communications instruction materials allow for more extensive
skills materials must be both developed and pre preparation time and expense
sented in most cases technical competence both
in the subject matter and in using the software Even simple ludio cassette t pes have been shown
hardware involved enthusiasm and patience 6 to be very effective in helplng Level I users get
7 8 9 through the iinitial phases of using simple menu

driven software 13
To find or develop good trainers identify the
exact skills your training program requires oral
or written communication accounting or engineer
ing or whatever kind of general background and

the general level of computer skills required for
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DO AND DON TS 3 Training Today Instructional Design The
Basics TraininQ 22 8 pp 73 76 1985

Do train enough people moral support and back

up 4 Bezdek Jiri How to Teach Technical Sub

Do train the right people actual users and
jects to Nontechnical Learners Training
22 4 pp 73 81 1985

their supervisors 14
5 Good Tom W Building Presentations A

Do use examples specific to the users applica Top Down Approach Training 21 6
tions pp 50 55 1984

Don t assume it s obvious it almost never is 6 Clark Ruth C and Kyker Phyllis How to

Don t gee whiz the users looking smart isn t
Select Good Technical Instructors Training
2 12 pp 54 62 1985

as important as making the user feel confident

15J 7 Hanley Marybeth Technical Knowhow vs

Teaching Skills Data Management 24 5
Do keep it simple pp 14 15 1986

Do train in the hands on mode their hands 8 Kobel Terri and Farson Alice Poof
You re a Trainer Training and Development

Do show what can go wrong and how to recover Journal 39 1 pp 106 IO 1985

Don t try to cover too much in too little time 9 Caldwell Robert M and Marcel Marvin

Evaluating Trainers In Search of the
Do make the training a positive experience for Perfect Method TraininQ 22 1 pp 52 59
the users 16 1985

10 Callaghan David R Realistic Computer
COSTS AND LOGISTICS Training Trainin and Development Journal

39 7 pp 27 29 9

Though end user training is essential in the
micro environment it is equally essential to be 11 Martin Peter Training by Video How to

able to determine the costs of training and to Shoot Yourself in the Foot Training 22 4

recover those costSSome ofthe trainingcosts pp 39 41 1985
are obvious w others may be more difficult

to determine accurately 17 18 Only an 12 Pepper Jon Creating Corporate Training
accurate picture of potential costs can permit a Courseware PC Magazine 5 1 pp 197 199
reasonable choice among training media and 1986
clear cost information is necessary before

approaching the difficult question of cost 13 Zemke Ron Teacher on a Tape Audiotuto

recovery While good training programs may pay rials for Computer Literacy Training
for themselves in reduced support costs and 21 4 pp 73 79 1984

greater customer satisfaction the actual
dollars spent need to be accounted for either as 14 Spitzer Dean 20 Ways to Energize Your
a bundled item in the cost of the product or Training Training 22 6 pp 37 40 1985
as a separate item for the consumer to pay for

15 Pop Quiz Do s and Don ts of Presentations

EVALUATION OF TRAINING
Training 22 6 pp 16 83 1985

16 Zemke Ron and Gunkler John 28 Techniques
Evaluation of training program materials is the for Transforming Training Into Performance

only way to determine their effectiveness Training 22 4 pp 48 63 1985
Whether elaborate post training questionnaires
or simple follow up phone calls are used the 17 Shanks Mark D Hands On Training How

people being trained can provide valuable Much Equipment Do You Need Training
insight into the strengths or weaknesses of the 22 8 pp 55 59 1985

program materials 19 20 Following the evalu
ation the training materials program should be 18 Weinstein Laurence M Collecting Training
subject to ongoing revision as the user mix Cost Data Training and Development Journal
changes product updates are completed etc 36 8 pp 31 34

19 Kirkpatrick Donald L Techniques for
REFERENCES Evaluating Training Programs Training and

Training Today Training the Missing
Development Journal 33 6 pp 78 82

1 1979
Link Training 22 9 pp 10 13 1985

20 Komras Henrietta Evaluating Your Training
2 Zemke Ron Customer Education The Silent Protrams Training and Development Journal

Revolution Training 22 1 pp 27 39 1985 39 9 pp 87 88 19
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CORPORATE INFORMATION MANAGEMENT
COURSE INTEGRATION OF INFORMATION AND MBA MAJORS

H Charles Walton Uni versity of Baltimore
Richard J Lorette Loyola College

The strategic use of information systems has The course was organi zed in a case format

received increased emphasis in the This approach has been accepted by AACSB and

information systems community of late was advocated by Peter Kauber in A Meta

Dickson s survey of The Society of AplJroach to MIS Research the outstanding
Information Management s corporate members paper award winner at the 1985 Conference of

concluded that integration of information the National American Institute of Decision

systems into the corporate strategic plan was
Sciences This paper recommended the use of

viewed as the most important information case studies as a method for conducting re

systems issue 1 search in MIS In addition to cases the
course presented a concelJtual framework or

In surveys of Baltimore area executives covering theory The cases used were

Walton and Lorette found that executives Harvard Cases or author developed cases

viewed information managers as unprepared for which followed similar formats Generally
executive responsibilities 2 The major the cases were twenty pages or more in length
deficiencies dealt with corporate understan and required one and one half to two hours of

ding human relations responsiveness to class discussion

corporate needs and policy development Pri

marily because of these perceived deficien All students were required to submit written

cies executives had increasingly given con
ans ers to three to five questions on the

trol of information systems development and asslgned case immediately before each case

operations to functional area managers In discussion began The graded reSlJonses were

addition executives and managers felt inse returned at the next class meeting Course
cure with information related matters final grades were based upon 1 the graded

responses to the individual cases 2 a

Because of the specific needs expressed this written in class final case analysis and

course was designed for three populations 3 a subjective contribution evaluation

1 the prospectives managers who Response to the course was excellent from
needed an understanding of in both the Ml A and MS Information Systems stu

formation policy dents The mixture of different populations
2 the potential information man appeared to be extremely beneficial While

agers who needed a more strate both degree groups profitted from the diverse

gic perspective and student mix the information students added

3 the functional managers with insights into the elements of corporate cul

growing responsibilities in the ture and their enhanced organizational under

information systems area standing were clearly the most significant
student gains

McFarlan and McKinney s view that important
issues were related to integration of The student population mix might alter the

technology in the firm was accepted as the course response The mix consisted primarily
central theme Studies consistently found of working MlA students working information

that if information systems were to be majors and foreign information students

effective understanding of corporate culture The information majors generally were eln

and individual behaviour were of paramount ployed at lower managerial levels with a

importance 4 Since these areas were seen few notable exceptions than the MBA stu

as major deficiencies among information dents Those exceptions were experienr ed

managers corporate culture and behaviour mlddle level information managers

received heavy emphasis McFarlan and

McKinney also stressed strategic relevance The course outline with case subject areas

corporate culture contingency management was developed to meet the requirements of the

and a phase approach to technology three groups The course outline was

assimi lation 5 From previous experience
with Cash McFarlan and McKinney s text we 1 Introductory lecture without a

believed that two information teChnologies case

seemed to requ ire more depth the techno 10

gies included were database and telecommuni
cations
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2 Comprehensive introductory case

3 Non technical case stressing
corporate culture strategic as

sessment and Nolan s hase con

cept 3
4 Database planning andimplemen

tation

Teleprocessing
6 Uffice automation

7 Centra 1 i zed decentra 1 i zed i n

format ion organi zat i ona 1 struc

tures

l End user computing
9 IS manager requi rements and

the effect of IS mission change
10 IS planning
11 Controls chargeback standards

12 Project management methodo logy
13 Project management and appli

cation portfolio management
14 Security and uP auditing
15 Make buy and personnel devel

opment
16 Comprehensive in class case

analysis

We believe the course significantly benefit
ted information systems majors by increasing
their sensitivity to managerial policy and

corporate culture aspects of information man

agement We believe also t ldt functional
area llIanagers and genera 1 area managers were

better prepared for information oversight and

policy responsibilities
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THE OESIGN AND OEVELOPMENT OF EOUCATIONALLY SOUND

COMPUTER ASSISTED INSTRUCTION

Janet O Hartman

Illinois State University

ABSTRACT

The development of computer assisted instruction is a systematic process which merges
the principles of system design with those of curriculum design A computer assisted

instruction package should be well designed the objectives to be met and the audience

for which it is designed having been defined The author should determine the

functional design of the package and then proceed to develop the subtopics to be

covered Once these tasks have been completed specific objectives should be written

and sequenced Having completed this process the author can use the logical
subdivisions and sequenced objectives to design the menu and the screens In the next

phase a programming language or authoring system must be selected Once the

programming starts the author should follow some guidelines in developing screens which

result in a good computer instruction package He should consider such principles as

I avoiding cluttered screens 2 allowing the user to have control of exits from the

program and screen transitions 3 placing similar items on screens in consistent

positions 4 using graphics and sound to enhance the package 5 providing clear and

accurate introductions and directions 6 presenting material in small steps with

smooth transitions between steps 7 personalizing to the user if possible and 10

providing consistent appropriate feedback Once the programming is complete the

author should design and develop any ancillary materials The final product should be

pilot tested so that needed modifications and revisions can be made The resulting

package should be both useful and educationally sound

INTROOUCTI ON classroom How does he begin to plan
the enterprise carry it through and

As the computer becomes more possibly market his product
commonly used as a classroom tool the
need for educationally sound software Since the development of a

continues to rise while the need in computer assisted instruction package
the classroom will continue to grow a is a systems development project many
new market for the consumption of of the useful strategies and tools

educational software will also grow which analysts and programmers use to

This is the home market Forecasters create systems can be used effectively

predict that this market will even Couple the design tools with some

surpass the classroom market principles of educational curriculum
and instruction design and the result

In the beginning computer assisted is an educationally sound technically
instruction was delivered via a well developed package The principles
mainframe without benefit of color for the design and development of

graphics or sound The cost for educational software which are be

development and delivery was discussed below are focused on the

prohibitive for many school systems development of microcomputer
Thus the use of computer assisted courseware but could be applied to the

instruction in the classroom was very development of educational courseware

limited The diverse capabilities of using another medium for example
the microcomputer coupled with its interactive video

portability and reasonable cost have
led to the development of computer THE OESIGN PHASE

software with many useful and
attractive features which is within the Every systems development project
reach of most schools Often these starts with a great idea The concept

packages are developed commercially by which the courseware author hopes to

a team of experts over a long period of develop should be examined to determine
time In some cases however the if it can be delivered well via the

entrepreneur the classroom teacher computer In doing this the author

has an interest in developing software should consider the objectives within

to support instruction in his own the curriculum which are to be met and
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how the computer can be used to deliver section based on the user s response
the content better than or equally Users should be provided with an option
well as other methods to page b ack so that previous screens

can be reviewed if necessary
Once a topic has been identified

the author must consider the audience Simul ation packages should present
which the package will serve Things realistic accurate scenarios which
to include might be the special needs provide ample opportunity for the user

of the user the reading level of the to eXplOrE Based on user input the
user the age level of the user and program should allow for alternate

any other characteristics which may be cho ices sind give the user feedback
useful to consider when developing the regarding his choice By far
software For example cute packages simulation packages are the most

which use a lot of graphics for difficult to create

reinforcement may be appropriate for

young children but not for college Some types of computer assisted
freshmen Children without reading instruction emphasize problem sOlving
skills may need menus which utilize Students are asked to use appropriate
graphics but adults probably do not problem sOlving strategies to find
The matching of the product with the answers to posed problems This

proposed consumer may go a long way in emphasis may appear alone as an

selling the product At this stage of instructional strategy or be embedded

development the author should also in a tutorial or simulation package
consider any prerequisite skills which
will be needed by the potential user of Some computer assisted instruction

the package may include several strategies within
the same package For example a

Having decided on a topic and tutorial may be followed by a drill and
identified user characteristics the practice session or a test

developer should concentrate on the
functional desi9n of the package Will After determining the functional
the package be drill and practice a design of the package the author

tutorial a simulation a test Each should use a top down design philosophy
s t rat e g y has s 0 m e u n i que to break the topic to be covered into

characteristics to be considered in Each component identified may
development Some of these are end up being a single program selected
discussed below from the menu or it may be one block of

the larger program The author should
Orill and practice programs should use a method such as Gagne s task

ideally present a variety of levels of analysis to subdivide the package
practice sets with the option to Since many computer assisted
select a variable number of problems instruction packages tend to be large
for each session The format mayor and unwieldy to program in one chunk

may not be a game The user should get the development of a task analysis can

immediate feedback on his response and assist the user in breaking the package
be informed of his success rate upon up into manageable components and

completion of an exercise set The suggesting a possible sequence for

main idea is to develop a flexible presenting the subtopics This process
package which can be used by a variety may also give the author some insight
of individuals in sessions of different into organizing the menu of choices

lengths and also by the same from which the user may ultimately
individual on several occasions Orill select A useful tool for representing
and practice programs which provide for the model of the package and the

practice of one concept a fixed number relationship of the parts to each other

of times with no variation in format or is the structure or hierarchy chart

problems have limited use This chart will provide the programmer
and the user with a sense of the

Tutorial programs should present overall structure of the package and

concepts clearly in a logical manner also the subcomponents to be covered

encouraging user interaction at regular
intervals Concepts should be Within each subtopic specific
developed in small steps with smooth objectives should be formulated These
transitions between the steps objectivE S will further define the

Ideally tutorial programs will allow framework of the package and the
for branching to alternative paths sequencing of ideas within the package

e g to a help screen to a review Stating the objectives behaviorally
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one of the tools from educational makes the programming much easier and
design will help the developer to a also any later modifications will be
develop the logical design of the easier A sheet which shows an exact
package and b develop any testing replica of the screen and has room for
tools pre or post For example some additional material can be
objectives can be useful in determining duplicated for each screen to be
whether the sequence of ideas will be created Using this template an exact
presented deductively rule then layout of text and graphics can be
practice or inductively discovery by made In a language like BASIC in

using examples Objectives will also which words may be s p 1 i t
be useful in identifying areas of indiscriminantly from one line to the
strength and weakness when the package next this may save hours spent in
is evaluated debugging to make a screen visually

correct and pleasing Correct and
Once subtasks have been sequenced incorrect responses along with

and specific objectives have been appropriate feedback for each can be
written the author can depict the listed below the screen layout with any
overall design of the package showing specific instructions for handling
the components to be covered and the them for example incrementing the
flow of information through the correct or incorrect answer counter
package Systems development tools Branching instructions can also be
such as the structure chart data flow handled
diagrams and flow charts can be

utilized to graphically present the While all possible phases and
relationships between components and techniques for development cannot be
the flow of information These discussed what follows are a number of
documents will provide valuable helpful hints for the author and or

assistance to the programmer who will programmer
carry out the design and will also be 1 Cluttered screens are

useful in developing written difficult to read Oouble
information which may appear in later space lines on the screen
documentation e g user s guide Limit the number of 1 ines on

product description sheet the screen

2 Allow the user to control

Having spent a great deal of time screen changes Avoid using
designing the content and its sequence time loops for paging control

perhaps 50 or more of the life of the unless timing is important to
project it is time to begin the the objective of the package
development phase The author must Employing a prompt which
choose an implementation language or allows the user to move to a

system High level languages provide new screen is a much better
for more flexibil ity of capabil ities option for paging control
within a program but they are usually 3 Consistently place similar
difficult to learn for the beginner ideas and questions in
An alternative is an authoring system similar positions on the
which is usually relatively easy to series of screens for
use but limits the format of the example placing prompts for
questions and text Authoring paging control at the bottom
languages like PILOT provide a middle A 1 so provide for a
of the road approach since they were consistent method of

developed particularly for the task at responding to questions
hand they still require that a 4 Allow points where the user

language be learned however In can exit if he wishes
selecting a language the author should Special keys to return to the
consider portability particularly if menu or strategically placed
he intends to publish his software questions fo r exit should

allow the user to feel in
THE OEVELOPMENT PHASE control

5 Use graphics and sound to
The author may not choose to program enhance the package only

his design but work with a programmer Remember that in a group
who will carry out his design Whether environment sound can be
he chooses to program it or not it may potentially distracting
be useful to have designed the screens 6 Think of the user and the
which will carry out his design While programmerl in accepting
this effort is quite time consuming it responses Choose a response
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format that can be used and
checked easily Unless

spelling is important allow for
short possibly one key
responses

7 Provide for clear concise
directions in the package
Instructions for responding
any special keys and any
special characters for
divide for example should be

particularly addressed
8 Present material in small steps

providing for a smooth
transition from screen to

screen

9 Use inverse video flashing and
other bells and whistles

sparingly
10 Personalize the package by

periodically employing the
user s name

FINAL CONSIOERATIONS

Once the program has been written

the author is not finished The module

should be utilized in pilot tests and
evaluated to determine where necessary
changes may need to be made The

author might use one of several

evaluation instruments which are

available in order to do this

systematically Before submitting an

educational software package to a

publisher for possible mass

distribution the software should have
accurate content have been tested with
actual users any modifications made
and it should be free of errors It

should also be copyrighted Any
accompanying user s guide help
facilities or documentation should
also have been completed and tested

Oeveloping a package for computer
assisted instruction is a demanding
process but can well be worth the
effort if it is well designed
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INTEGRATED OFFICE TECHNOLOGY WHERE SHOULD THE EMPHASIS BE

Dr Lorrie Steerey
School of Business and Economics

Eastern Montana College
Billings MT 59l0l

ABSTRACT

This paper discusses integrated office technology and the impact it is and will have on
the office environment It further discusses the impact of our concentrat ons n th s
area and where our concentrations should be focused

Office automation is often referred to as the rapid increase in the volume and costthe office of the future It is a key of office work and to the decline in thefactor in bringing about more effective number of trained clerical workersinformation handling at all levels of the
organization Mortensen 1984 It in It is estimated that the U S ofvolves more than just automating the fices produce 600 million computeradministrative services personnel cleri

printouts 234 million photocopiesca1 and secretarial and 76 million letters each working
day In addition the businessOffice automation is generally consid letter which cost less than 1 toered to refer to the use of integrated produce in 1940 has been estimatedcomputer and communications systems to to cost around l5 today Seawardsupport administrative procedures in an 1983 27office environment Olson and Lucas

1982 838
The shortage of clerical workers can be
attributed to the expanded career opporBecause of the heavy reliance on comput tunities for women As women enter into

ers to automate the offices many compa other career areas fewer and fewer ofnies have placed this function under them are entering the clerical workforcethe MIS area in the organization By N This shortage is predicted to accelerateDean Meyer s definition President of the to the year 2000
Society of Office Automation Profession
als This trend to office automation is drama

tized by the fact that 85 percent of theOffice automation is more than data Fortune 500 companies have formalizedand word processing It integrates plans to automate their offices Thesea number of technologies and disci systems will include word processingplines including data processing personal computers electronic mail sysand database management word pro terns and other office automation tools
cessing and administration voice Medium sized and small companies haveand data telecommunications tele less formalized plans but they also areconferencing and electronic mail delveloping strategies to automate
management science library science Olcott 1984facilities and space planning human
resources and training organization CLERICAL VS MANAGEMENT PRODUCTIVITY
design and development socio tech
nical systems ergonomics and occu The first office automation systemspational safety psychology and concentrated on the administrative supsociology and diffusion of innova

port areas of the office Word processtions and political science Have
ing systems were one of the first ofI forgotten anybody Probably As fice automation systems to be implementedwe evolve other disciplines will
on a large scale These areas of thegrow in importance For example office are easy to automate since theyoffice automation also can d pend are highly proceduralized They oftenon labor relations cybernet cs involve repetitive tasks that can beartificial intelligence and more
easily counted

The push to automate can be attributed to As office automation advances it must
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concentrate on automating the profession As the computer becomes the source of

aI managerial positions In 1982 U S information and not people how will the

businesses spent 1 trillion on white connnunicatiol patterns change What

collar personnel and 600 billion of that effects will this have on office person

compensated knowledge workers Poppel nel
1982

Will this increased reliance on the

MEASURING INCREASED PRODUCTIVITY computer change the power structure in

the office Will those who have the

Early studies of office automation information obtain the power What

directed almost exclusive attention will happen to those who do not automate

on methods for increasing the pro
ductivity of clerical workers How

ever current studies tend to focus PREPARING FOR THE AUTOMATED OFFICE

major attention on problems related

to the increase of productivity of Identification of the needed skills to

managers Mortensen 1984 survive in the automated office has be
come an area of concern As managers

Office productivity is often criticized using a powerful work station are able

for having only 4 percent increase while to draft a report create and insert

during the same period manufacturing charts and tables revise and print

productivity increased 80 percent One the text without leaving their desks or

of the reasons often quoted for this slow waiting for work to come back from other

increase is the inadequate capital in people such as secretaries or staff

vestment of office workers analysts who once would have been in

volved Uttal 1982 178 these managers
CHANGING COMMUNICATION PATTERNS IN THE will need to possess different skills

AUTOMATED OFFICE than their counterparts did five or ten

years ago Liddle vice president of

The automation of the office is moving Xerox points to four major acitivities
us from an office which is paper based to of managers the communication of data

one which is electronically based This and ideas that are still in a pliable
change is also changing the source of state and being worked on by groups of

information from that of a person to professionals the creation of docu

that of the computer These two funda ments the filing and retrieval of

mental changes will affect the connnuni documents and the distribution of

cation patterns in the office written work

Pava believes that as technology becomes How will the office automation soft

cheaper and more powerful the office ware packages effect the skills needed

will become more functional and inte by office especially professional per

grated Thus eliminating some of the sonnel With these packages profession
traditional office equipment like the al personnel are responsible for main

typewriter and telephone He further taining their own electronic filing
states that the challenge of manage system They must index the record

ment is to redefine problems and articu file the record and retrieve the record

late general policies that encourage In addition they are responsible for

others to view technology as more than purging their own records What skills

an elixir 1984 76 are needed so that these professionals
are still effective and valuable com

Mynett supports this view point when he puter space is not wasted with old or

states The challenge of the actual unneeded duplicate copies
office of the future lies in translating
opportunities of technologies to practi OVERCOMING RESISTANCE

cable realities for each of our unique
business environments and human resources Resistance to office automation occurs

1983 162 with both managers and administrative

support staff In both cases education

Perhaps the greatest impact will be upon and participation in the decision making
the secretarial profession One thing we process are crucial There is no sub

know is that typing which was once the stitute for feeling like part of the

real pillar of secretarial work is dimin team Everyone involved needs to par

ishing as an activity However nine out ticipate in the decisions As office

of ten PSI secretaries believe that of automation is planned mangers should

fice automation has had a positive effect discuss plans and ask employees for

on the secretarial profession and will ideas McArthur 1985 l28

allow secretaries to be more productive
1983
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Administrative support staff is general use a CRT display report that they suffer
ly quite favorable toward office auto from eye strain and back or neck prob
mation A recent study reports that lems One fourth experience headaches
secretaries were generally satisfied or other types of stress 1983 112
with the nature and the variety of their

Another area of concern is Aswork Further nine out of ten report stress
that office automation has beneficial the office continues to automate and as

effects which permit them to be more the push for higher productivity accel
efficient and productive However both erates how will office personnel be
secretaries and executives agree that affected
secretaries should be more involved in
the process of equipment selection RESTRUCTURING OF THE OFFICE
1983 116

Technology as well as the economy
Managerial reactions to office automa also is causing change within our
tion are not so easily identified or office environments Both hardware
quite so positive Managers do not and software available to use serve

readily accept office automation Olcott to create eliminate and alter the
reports these attitudes in a recent job titles and descriptions with
article This includes the results which we have long been familiar
of a study showing that executives and Jones 1983 24
managers who do not use computers doubt
whether they computers would affect As office automation becomes more prev
their own productivity In addition alent some fear that it will create a

managers have started to delegate com whole new set of problems for clerical
puter oriented tasks to support staff workers Since these jobs are easiest
He supports the idea that managers are to automate will computer technology
frusterated with office computers The reinforce the ghetto boundary lines for
findings indicate that managers are secretaries Production in the clerical
getting tired of inputting numeric data functions of office automation can become
Olcott 1985 7 While using computers factory like

tends to glamorize clerical jobs this
is not true managerial jobs Other Nussbaum fears that office automation
blocks to office automation include the will increase discrimination
fear of computers and the resistance to

change The market and software must now Automation of the office will bring
turn their concentration to managerial in a whole host of completely new
software Olcott l985 7 jobs Now if we were a fair soci

ety a society that didn t practice
ENVIRONMENTAL CONCERNS discrimination in employment we

would find men and women equallyArthur D Little Inc reports that by distributed throughout these new
1990 between 40 and 50 percent of all jobs But we re not seeing that
Americans will be making daily use of What office automation often means
electronic terminal equipment Other is that clerical workers are paid
predictions have included that by 1990 less for doing more 1983 32
about 80 percent of the labor force in
the United States will interact with Secretaries and managers have different
computers and over SO percent will need perceptions on the future role of the
some knowledge about computers Morten secretary in the organization The
sen 1984 92 With this growing use of managers tend to see the secretary as
CRTs there is a growing concern for the advancing to the status of technician
hazards associated with their use while the secretary sees the role as

emerging into a management training posiThe integration of office automation tion This clashing of views was reportinto the office must also include the ed by Kanter of Yale Kleinschrod 1983
environmental aspects This includes 7
the systems furniture lighting inte
rior design and environmental controls the survey s biggtst finding lies
How much each of these contributes to in the clash of v ews between sec
the hazards of office automation is not retaries and managers on what OA
really known should do for them Dr Kanter said

secretaries want OA to change their
The radiation effects suffered from role bringing them into more of a

daily use of CRTs is only one health team relationship with their bosses
hazard of concern Non radiation con Managers however wish to obtain
cerns include eyestrain back and current roles and in some cases
shoulder problems head and neck prob actually want OA to keep other
lems arm and wrist problems and leg workers at a distance and to not
problems Half of the secretaries who increase communication with them
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SUMMARY McArthur Donald W What Good Is

Technology If Your Are Faced With

Concentrating on clerical and secretarial Disenchanted Employees The Office

areas does not solve the problem of p l28 January 1985
office productivity Office automation

must now concentrate on managerial Mortensen Erik Office Automation

productivity Productivity depends on Agenda for training and Organization
two things 1 how much time is spent al Change Conference Office

on a particular task and 2 how import Systems Research Assocation 1984

ant that task is to achieving the mission

of the organization Bullen 1983 6 8 Munson Vernell K Automation Defined

Teaching Old Companies New Tricks

In order for managers to accept office The Office p 19 February 1984

automation they must become office
automation literate And until com Mynett Jack W Turning Our Technology
puter manufacturers can produce systems Into Practical Reality The Office

that managers see as indispensable the p 162 January 1983

full productivity benefits of office
automation will remain largely theoret Olcott Will iam A OA Is the Message
ical Olcott 1985 7 Getting Through to American Busi

ness Office Administration and

Automatiol1 p 7 May 1984
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BUILDING EFFECTIVE DECISION SUPPORT SYSTEMS IN
TURBULENT ENVIRONMENTS

MADJID TAVANA

LA SALLE UNIVERSITY

PHILADELPHIA PA 19l4l

AND

SASSAN HEJAZI

PENNSYLVANIA STATE UNIVERSITY
UNIVERSITY PARK PA l6802

ABSTRACT

This paper presents ways a Decision Support Systems Builder tackles problems in
turbulent environments by problem observation information processing thinking
and model building

INTRODUCTION

A main problem in designing Decision Support
model builder Exhibit 1 Several issues
are raised for each of the approaches belngSystems DSS is that the environmental contexts
usedin which orginizations exists are themselves

changing at an increasing rate under the

impact of technological change We live in
a society with a turbulent environment Emery
and Trist l973 describe turbulent environ

Problemments as the most complexly textured environ
Observationments in which individual orgainizations how

ever large cannot adapt successfully simply
through their direct interactions

The degree of turmoil and chaos and the amount Informat ion

of information in the environment has been Processing
increasing at an exponential rate Any
orginization to survive in such an environment
has to develop effective and up to date

DSS Failure to produce such systems might
contribute to that organization s demise Thinking

The DSS Builder should devise systems to

respond to environmental changes which affect

various levels and types of decision processes

Whether or not an organization can deal with
Modelit s turbulent enviro ent depends on the

Buildingability of it s DSS Builder s full understanding
of external and internal variables that enter Turbulent Environment
the decision making processes The nature

of the DSS however would vary depending on

the type of applications DSS can be utilized

in either institutional or ad hoc environments
for varying managerial levels such as op DSS builder as an observer The first thing
erational or strategic planning Nature of to be done before DSS Builder can solve a

decision making at each level can also vary problem is the recognition of the prohlem
from structured to unstructured itself He has to scrutinize the situation

of the problem and should be able to descrihe
This paper discusses ways a DSS Builder tackles it as clear as possible The more information
problems Discussions will be divided into four gathered from observation the more useful
topics DSS Builder as an observer as an it is for subsequent steps
information processor as a thinker and as a
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There are two issues that should be raised a single isolated individual to reach any high

here concerning DSS Builder s perception of degree of rati8nality The number of alter

a problem or a system The same system observed natives he must explore is so great the infor

by different people is very likely to be mation needed is so vast that givens or pre

described differently Some times the descrip mises must be created and accepted if he is to

tions given by each observer varies so much behave rationally
that we do not know they are talking ahout

the same system These discrepancies depend In approachin a social problem DSS Builder

very much on each individual s background doe not havp the ability to consider all the

experience culture and education One independent riables that describe the be

eminent Russian Scientist pointed that the havior of thp problem since the number of

moon as described by American and Russian variables is enormous He has set a boundary

astronauts looks different In some cultures for his problem subjectively consider all the

people do not have a word for snow since variables within this boundary and disregard

they have never experienced any while other the rest Variables within the boundary are

cultures like Eskimos have more than ten words those that twve more influence and more re

for snow Voicanic explosion may be described levance to tIll outcome than the rest which are

as an act of God by some tribemen while it is ignored In doing so DSS Builder transforms a

obv i ous that it is a nutural phenomenon real problem to a reduced approximated and

simplified one

The DSS Builder frequently relies on the des

criptions provided by the decision makers One classical example that is always quoted is

Bennl th 1976 indicates that decision makers Newton s approach to formulate law of gravi

have trouble describing a decision making tation His simple formula that describes the

process He suggests that the designer should motion of a free falling object has the form

not require the decision maker to descri be the of vdgt In deriving this formula Newton

decision making process before the DSS is built ignored all interactions of objects in the

The DSS on the other hand should help a universe except for the one the interaction

decision maker to conceptualize a problem between the falling body and the earth Had he

The DSS Builder s observation should take into considered r re than two ojbects at the same

account specific styles skills and knowledge time he would never reach this closed form

of decision makers Carlson 1979 proposes solutlon

that DSS should be flexible enough to be

applied to a variety of styles and designer The methodology noted above should be used in

should build the sys tern so can be tailored for analyzing eac l specific sybsystem The DSS

each decision maker Builder h01 ever should recognize that every
DSS is i tse If a subsystem of some larger system

DSS Builder tries to percieve the systern the DSS Builder must not try to construct a sub

way he thinks it is which mayor may not be system to mept certain objectives when they

correc t Such biasness will certainly create really need to be working with a broader system

discrepancies in the way he or she sees a For example let us consider a customer order

system This bianess will be the first kind of shipping system in a manufacturing environment

error blended into his problem even before he this system includE s shipment planning order

models or solves it In order to reduce the entry accounts receivables inventory control

level of biasness in the observation stage the and production planning A narrow focus on just

DSS Builder therefore should understand the one of thes 2 subsystems will not tend to best

interactive forces among various subsystems results

within the overall system
DDS builder i a thinker DDS Builder s

Another issue in DSS Builder s perception of thinkingpr i E ssCim categorized into two

a system is his limited sensory capabilities classes programmed and nonprograrnmed He

Due to this limited perception he might find tries to fit his problem into a programmable
a problem too complicated or even too simple process if po sible His habit standard op

for fitting it into the overall observation erati g procedures and organizational structure

As suggested by Keen 1980 this problem can help create conditions for programmed decisions

be reduced by utilizing a User Builder inter Routinized problems fall into this category

active approach within the pre defined system The problems can be solved repeatedly by the

The observer should allow for future problems same algorithm without major modifications

and issues to be arised in future by the user These problems are usually of institutional

na turE and d veloped by highly technical

DSS builder as an informa t ionJr DSS dEve Jpmen t Ipams Institutional DSS usually
Builder s capacity to process information nnd provides support to a large number 0 f users

solve problems is finite ThQ 1llvirOllmcnt

is extremely complex that he can not make Nonprogramrned thinking does not have defined

decisions without having constraints imposed or solid struc ture and problems of this type

upon his environment to help make it managable require DSS lilder s continuous interaction

It is therefore impossible for the behavior of with usprs H tends to break a nonprograrnmed
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problem into several programmed ones if possible They spend a small fraction of their time
since the problem is easiest to he tackled in in choosing among alternative actions already
this way Ill wi II try to it each programmed developed to meet an identified prohlem and
part Lnto the existing algorithm he has in mind already analyzed in terms of their consequences
and solve them within the overall system ob

jectives All the results from these programmed Hence if we regard decision making only as

modules are combined to yield a final result the choice of the best or optimal decision from
Sometimes if the unstructured problem does not among present alternatives most important
overload his information processing capability creative stages of the decision making process
then he needs not to break it into parts since are ignored
considering the problem as a whole will always
be better than breaking it into parts Non Actually the classical scheme of decision making
programmed decision processes can be associated can be regarded as a particular case of a new

with a variety of decision types As indicated one In such case decision making center iden
by Gorry and Scott Morton 1971 for instance tifies problem s situation which fits well into
cash management as applies to operation control one of existing optimization models then for
or product planning as applies to strategic mulated the objective consisting of maximizing
planning represent nonprogrammed and un of some scalar indicator This scalar indicator
structured decision processes must be expressed quantitatively and un

ambiguously It is this indicator that plays
Simon 1960 believes that the process of non the role in evaluation decision alternatives
programmed decision making will undergo a It is assumed that information gathering per
fundemental revolution because of basic dis formed by the decision of making center enables
coveries about the nature of human problem us to describe precisely the whole set of alter
solving He predicted that subconscious or natives and also to estimate the consequences
emotional variables are not as important as we of results of these alternatives in terms of
think Perhaps the complexity of the problem criterion of optimization Resource spendings
solving process that makes its outcome so on gathering and processing of such information
impressive is a complexity assembled of re in the mode Is of the considered class are not
latively simple interactions among a large taken into consideration
number of extremely simple basic elements

A variety of classical scheme for conditions of
DSS builder as a model builder At present uncertainty takes into consideration expend
the decision making modeling is performed in itures on gathering and processing of inform
accordance with two schemes the classical ation it in fact disregards most important
scheme and the new scheme creative stages of the decision making processes

The classical scheme roots deeply in economics The new decision scheme provides wider pos
It lies on the assumption of absolute ration sibilities to reflect the new consequences of
ality of a decision maker In fact it is limited uncertainty The environment for the decision
to the consideration of the decision making making center is constituted from elements of all
process as the choice from the given set of these subsystems of the economic system The
alternative maximizing or minimizing some uncertainty of the decision making center con

objective function which is the criterion of fronts is connected with the uncertainty of the
decision optimality decision making center confronts is connected

with the uncertainty of the decision making
In contrast the new scheme of decision making center confronts is connected with the uncer

bases on the concept of limited rationality tainty of the decision making centers image of
of a decision maker In accordance with this it s environment The process of decision making
scheme decision making is treated as a pro for such a center is mainly the process of un

longed multi stage process This process can certaintly elimination in relatlon to the id
be presented in the form of a sequence of the tenfied problem s situation Uncertainty of the

following stages information gathering iden environment dependent on the imcompleteness of
tification of the problem formulation of information theoretically can often be removed
goals generation of decision alternatives altogether if we make an assumption concerning
evaluation of possible future consequences of unbond potentials of decision makers and limit
gathered decision alternatives and choice of lessness of resources including time resources
an alternative The classical scheme considerably allocated on the solution of an emphasized
improvishes and misinterprets economic reality problem Under uncertainty not one but several
Simon pointed out Executives and their staff objectives not reduced to a single scalar in
spend a large fraction of their time surveying dicator are formulated Information gathered
the economic technical political and social with limited resource expenditures at the moment
environment to identify new conditions that call when the decision is bound to be taken enables
for new actions They probably spend an even us to formulate only an imcomplete set of fea
larger fraction of their time individually or sible potentially effective alternatives
with their associates seeking to invent design
and develop possible courses of actions for The evaluation of consequences of generated
handling situations where a decision is needed alternatives is performed approxim ltlly with
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conformity of such evaluation to reality being REFERENCES

very low Scarcity of resources will invali

date the substantive comparative alanysis of Ackoff R L 1960 Unsuccessful Case studies

generated alternatives with the aim of choosing and why Operations Research 8 4 259 263

an optimal one This fact makes inevitable the

limited rationality of decision making centers Al ter S 1980 DecIsion Support Systems

displayed in the search for at least one Current Practice and Continuing Chal1enges

alternative for which formulated objectives are Reading Mass Addison wesley

supposedly me t Decision making processes con

cerning problem s situation of the same class Bennett J J 976 Integrating Users and

in conditions of uncertainty are implemented Decisions Support Systems Proceedings of

sequentially utilizing all the information the Sixth and SE venth Annual Conferences of the

accumulated until the moment of decision making Society for lanagement Information Systems

For the processes of decision making in con University of Michigan

ditions of uncertainty the choice of the actual

decision making moment is of great importance Carison E D 1979 An Approach for Designing

Delay in decision making will permit to gather Decision Support Systems Support Systems

additional information for certain parameters Data Base 103 3 15

of environment to become apparent but ex

cessively delay in decision making can have Emery F E and E L Trist 1973 towards a

nppative effect Social Ecology New York NY Plenum Publishing

Corporation
Models based on the classical scheme are often

regarded not as descriptive bUl a prescriptive Gorry C A and M S Scott Morton 1971 A

or normative Therefore in such models we Framework for Management Information Systems
are not il1t Tfsted in the way decision makers Sloan ManagEment Review 13 1 55 70

behave but the way they should behave The

transition of descriptive set ups into normative Keen P G w 1980 Mythical Man Month Re

ones and vice versa is quite justified and visisted Center for Information Systems

basC d on the fact that certain phenomena are Research working paper

artificial in a very specific sense They are

only because of the system s being moulded by Simon H A 1960 The New Science of Management

goals or purposes to the environment in which Decisions New York NY Harper and Row

it lives If natural phenomena have an air of

necessity about them in their subserience to

natural law artifical phenomena have an air of

contingency in their mailabill ty by enviro

nment Shortcomings of the classical scheme

occur not because it is normative but because

it ignores many important decision making
factors Seemingly irrational real decision

which are much better portrayed by the new

decision making scheme than from a more general
point of view resulting in tru rationality of

limited rationality Goal ambiguity like

limited rationality is not necessarily a fault

in human choice to be corrected buy often a form

of intelligence to be refined by the tech

nology of choice rather than ignored by it The

task is to single out reality rational aspects

of the actual decision making processes and in

troduce them into normative models

CONCLUSION

Four major roles of DSS Builder observing in

formation processing thinking and model build

ing have been discussed Approaches being
employed in each step have been investigated
with their advantages and disadvantages being
pointed out Most issues root from limitations

of DSS Builder s capacity and the way he behaves

in accordance with his belief Another important

thing for any DSS Builder and analyze all the

strengths and weaknesses of his approach before

he starts implementing a course of action
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DSS and Strategic Management Not a Match Made in Heaven

Betty J Storey
James Madison University
Harrisonbure Virginia

INTRODUCTION were 9 50 etc While the technology was
state of the art the work to be done was

The impetus for this paper was provided by a simplistic issuing John s paycheck
statement in a business policy textbook which

indicated that upper level managers relied In the early 1970 s the term management
predominantly on verbal communication and information systems came into existence to

instincts rather than on MIS efforts to make differentiate between transaction processing
strategic decisions for their organizations and the managing of information within the
Formal prediction techniques such as organization The former clearly delineated

forecasting modeling and using an MIS are tasks and boundaries started to fade Ry the
viewed skeptically by strategists 6 late 1970 s the term decision support
Having returned to college after 15 years to systems DSS evolved 1 As
obtain a degree in management information defined by Brookes et al decision support
systems I had a vested interest in discovering system is a management information system
if this statement was indeed accurate and if designed to support decision making in
so where the problems exist I began a search specific problem areas by a particular
to examine the problem areas and identify the individual or class of persons 1
responsible parties My subsequent review of
the current literature has revealed a number of In addition to the technological advances the
difficulties inherent in the area of decision work place has undergone a phenomenal chang
support systems Consider that microcomputers were not

available before 1970 yet predictions for
Background 1985 were in excess of 10 million units 9

The day when everyone has a computer on the
In the beginning the computer field desk is not far away Networking
consisted of cumbersome large computers with telecommunications information integrity and
limited capacities designed primarily to data security are all extremely complicated
process transactions Most data processing areas that must be addressed by the MIS
managers were secure in their areas of department Accompanying these expansions is
expertise operating in a very controlled the need for training and support User
environment providing numbers to management friendly does not mean love at first sight

and MIS will be the first to hear the
Up in the executive suites there were managers repercussions if the packaged software seems

making decisions about the company s future alien to the user

through a reliance on historical data what

worked before should work again instinct Management Angle
emotion etc Management was vaguely aware of
the DP department but certainly did not Today management is presented with an

consider it an organizational resource unforgiving and competitive environment 2

Burcll elaborates that it is not the intrigue
Then the computer age moved to the of information systems that will force
information age and technological management to move forward but the instinct

possibilities became endless New hardware and for survival In a increasingly competitive
software products hit the market in astonishing marketplace especially the foreign sector

numbers The data processing department now Further it is important to remember the
became the management information systems unstructured nature of decision making There
department with the once clearly defined are choices to be made that have not been
boundaries removed and user expectations encountered before that require timely
multiplied Management was besieged by a need reliable and relevant information
to make dynamic strategic decisions in a

volatile environment Everybody wanted to play Tt is not uncommon to find CEO s that still
the game but nobody knew what the rules were view MIS as the data processing department

that merely provides numbers Some Clm s have
MIS Angle encountered a negative experience in IS and

never give MIS a second chance 5
It is important to keep in mind the

evolutionary nature of computer usage Most Dr V Thomas Dock reports on a study
data processing originally took place in undertaken in 1968 by Warren Keegan addressing
industries accounting departments the information used by executives 3 The
Computerization replaced the tedious rote participants were asked to identify the
number crunching involved in many bookkeeping sources of the information they used in day
transactions The models to be followed were to day applications Ilis findings included
very structured John worked 40 hours at 2 50 Verbal sources provided the majority 67
an hour FICA tax was 4 insurance premiums

259



of al implrt lnt information and 75 of that
came rom ace to face conversations CONCLUSIONS AND RECOMMENDATIONS

Written sources provided 27 6 of which Management must acknowledge that they are not

were from external sources puhlication and doing all that they could be doing in allowing
informatlon service reports the organization s information system to

enhance the decisionmaking strategies CEO s

Actnal physical observation or sensory must give up tbe go with your gut philosophy

perception provided 6 of the information towards strategic planning Today s

utilized environment is too dynamic to allow the

competition to get the advantage because

Dock s suhsl quent study examined the sources of manageme nt is unsure of the resources

informRtlon utilized for decision mRking after available in the pc sitting on the executive

an MIS came into existence in their company desk Manag E nt cannot allow one bad

His findings were as follows experience to he the excuse to return to the

old tried and true methods If the

Humn n Sources 407 information being obtained is not what the CEO

Documentary Sources 33 requires MIS should be made aware of the

Physical Sources 27 discrepancy Corporate information systems

should be viewed as a primary organizational

These findings hardly represent a marked resource It is predicted that prior to the

improvement considering the technology and year 2000 40 percent of an organization s

expertise available in the information systems budget will be earmarked for information

fieln When questioned as to thelr fallure to resources 9 If the accounting department

maximize the use of the computer a consensus was not meeting lts objectives or if the

seemed to be that if the lnformation failed to personnel department was failing to adequately
meet anyone of the following criteria staff the organization upper level management

accuracy timeliness completeness would not hesitate to take appropriate action

concisenesR or relevance there was a distinct Howeve r the mystique of the MIS department

negative feeling toward the use of the seems to deter management from demanding what

information Failure to meet anyone of the they need to support the organizational
properties was perceived as negatively as objectives
failure to meet several of the criteria

The success stories of companies who have

Management is in the habit of getting things taken advantage of the technology available

done through and wlth other people and this should provide a motivation to the doubtful

was also reflected in the survey 3 Having manager that nss is indeed the future of

others obtain a report for the manager rather strategic management

than querying a desk top pc was the accustomed

method MIS for its part must share in the

solution The evolutionary nature of the

Lack of support and qualified personnel from field seems to have helped in creating the

the MIS system was a third reason stated The dilemma MIS over the years has been in

major ty of the managers in thls study were control of its lnformation but the time has

actively Involved in the planning process of come for a radical new philosophy sharing
their MIS system yet they were dissatisfied 4 Information centers and decentralized

with the results processlng are here to stay and MIS must

rethink its position as to control Higher

Summary placement ln t e organizational hierarchy and

increased utilization carry increased

The literature confirms my inltial fears that responsibllity Like the adolescent reaching
management is not fully utillzing the adulthood decision support systems is coming
organization s information system to support into lts own J t must accept the accompanying

decision theory MIS is not developing rapidly growing pains

enough to keep pace with the technological
advancements and the increased needs and In addition to assuring that the information

demands of users is available far supportlng the strategic
plannlng of C J s training and support may

A power struggle seems evident Management is make the second critical difference in the

resIstant to relinquishing the old ways of successful implementation of DSS at the

strltegic decision making MIS is not evolving strategic plaflning level Telling a vice

into DSS smoothly ln part because of their president that a software package is user

reluctance to turn over control of part of the friendly wil1 not suffice if the users become

information system frustrated because they are not able to
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successfully use the system In his article 1 Dock V Thomas Executive Computer Use
Gerald M Weinberg avers that the key to is Doomed without Five Key Properties
software difficulties may be whether the Data Management December 1985 27 30

organization has adequate support for users Original study Keegan Warren J
8 He discovers that where you find Acquisition of Global Informatlon

successful implementation there is usually an Columbia Journal of World Business March
official or often unofficial resident expert April 1968 35 41

whom users feel comfortable calling upon for

troubleshooting MIS needs to either develop 4 Ewing Tom MIS s Future The Challenge
this network or establish its own These of Change InformationWEEK January 20
individuals not only have technical skills but 1986

more importantly have the communication skills

to help others less technically oriented 5 Freedman David H The CEO MIS A

Weinberg notes that these cultural hrokers Promising Partnership Infosystems
have a foot in each culture and act as a go February 1986 28 30

between whenever the need arises

wherever two different cultures must interact 6 Glueck William F and Lawrence R Jauch
but must overcome communication barriers Business Policy and Strategic Management
Weinberg recommends that MIS actively pursue 4th ed New York McGraw Hill 1984

these individuals whom he titles systants

blending system with assistant and he sees 7 Harris Catherine L Information Power
this type of individual as a key to the success Business Week 14 October 1985 108 114

of user friendly software

R Weinberg Gerald M Systant A New Name
Vice president Irwin J Sitkin of Aetna Life for an Old Role 3 12 1985 50 53

Casualty Co now views his company as one

big information processing business The game 9 Zmud Robert W Information Systems in
has become Get the right information to the Organizations IL Scott Foresman and

right guy at the right time to beat the other Company 1983

guys out in the marketplace 7 This

epitomizes the goal of decision support systems
for strategic planning

Communication between management and MIS is

crucial to the success of DSS A true

partnership must exist in order for there to be

optimal utilization of decision support systems
in strategy planning Since the technology is

there and the impetus from the environment is
there now is the time for the total immersion

of the information systems within the

objectives of the organization
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COMPUTERS IN EDUCATION AN OVERVIEW

A remarkable aspect of education in the past
VALUES OF COMPUTER ASSISTED INSTRUCTION four years has been the rapid increase of compu

FOR STUDENTS AND TEACHERS ters as part of the instructional process All
indications are that the influence of computers in

Pedro M Rocafort education wi 11 continue to increase in the succee

ding years The National Science Foundation NSF
Undergraduate Senior has calculated that elementary and secondary

Major Computer Science schools have more than 500 000 microcomputers at
College of Business Administration the present time The NSF has also predicted that

Kent State University there will be more than one million microcomputers
Kent Ohio in classrooms by 1986 These numbers clearly

demonstrate that increases in computer technology
and in the utilization of computers in business

ABSTRACT and industry have begun to make educational lea
ders aware of the urgent need for computer

This paper presents the use of computers in literacy among our students Gleason 1981
education via Computer Assisted Instruction CAI
It evaluates the feasibility of implementing CAI A recently published study by the Center for
as an alternative mean of instruction An over Socia 1 Organizations of Schools the John Hopkins
view of computers in education and the definition University revealed that besides the educational
of Computer Assisted Instruction are included impact of computers teachers also value the so
The paper discusses the differences of CAI from cial role of computers in the educational process

traditional modes of instruction Conclusions and The presence of microcomputers in the school
recommendations are presented teachers reported means that

students are more eager to go to school
INTRODUCTION

students are able to work more independently
What can be done to provide students with a without teachers assistance

variety of instructional resources How will the
incorporation of new learning styles and modes of students tend to cooperate better with each
interaction affect our schools As the task of other
education is now getting more difficult than ever

advances in technology are making it possible to It has been demonstrated that our society is

improve existing modes of instruction Computer one where computers are playing an increasingly
Assisted Instruction CAll provides a variety of important role Therefore it is essential that
instructional strategies and delivery modes that students be acquainted with computers and their

are useful and exciting means for expanding lear capabilities Professional organizations such as

ning opportunities This paper will discuss how the Association for Computing Machinery the

Computer Assisted Instruction can improve the National Association of Secondary School
students 1 ea rning capabilities and the educa Principals the National Education Association and
tional environment as well the National Council of Teachers of Mathematics

have issued policy statements encouraging schools
A major emphasis in this research has been on to develop instructional computing throughout the

the computer as a medium for delivery of instruc school curriculum
tion Students need to acquire basic knowledge in

order to function in society and to advance in the This movement toward computers in education

educational process This basic knowledge should clearly reflects one thing As the number of

be transmitted as quickly efficiently and in students and what they need to 1 ea rn increase
terestingly as possible The computer can help to teaching and learning strategies at the same

perform this task in a very positive way time have to be modified

While the cost of edJcation is daily
increasing the cost of computer technology has CAI WHAT IT IS

continued to drop dramatically The challenge to
the instructor is to become familiar with such OPERATIONAL DEFINITION

technology In the same way he has to learn to
incorporate it effectively in his subject area Computer Assisted Instruction is defined as

To help in the achievement of such a task the an instruction medium which meets the following
research breaks down into three main topics an criteria

overview of computers in education what is CAI

and how CAI differs from traditional modes of The computer serves as the pr1mary vehicle
instruction for the delivery of the instruction It is used

as a direct aid and to support the student s

Computer Assisted Instruction might be viewed performance in different subjects CAI makes use

as a sophisticated important medium for instruc of the computer to individualize learning and
tion But like any other media CAI must be used assist students in learning at their own pace in a

where it offers an instructional advantage variety of fields CAI programs can provide many
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Dri 11 effectiveness of a particular instruction for
strategies for individualized instruction

and practice practice tests automated testing fixed periods of student time in school

tutorials and simulations are examples of the

variabili ty of CAI within the i nstructi ona 1 FEEDBACK

setting
and one ofOne of the unique features of CAI

A student may use a CAI program to 1 ea rn new its most promis ng instructional characteristics

material or to supplement some material previously is its interactive capability Each student can

taught by the instructor Depending on the design be required to respond to each question The

of a particular CAI program the student can take computer in turn can be programmed to react to
a pretest on a given subject The computer will each response with an individualized message

judge his performance and will take some kind of This message called feedback may be as simple as

action based on the results see figure 1
yes or no It may be as elaborate as an explana

Moreover some CAI programs allow to measure the tion of why the student s answer is incorrect and
student s performance before and or after a speci how to get the correct answer Moreover feedback
fic lesson The teacher may require the student

may be transmitted through animated graphics or a

to take a pretest and or a post test to check if statement of the student s score

the goals of the lesson have been achieved In

addition individualized records for each student Feedback can serve two functions in CAI 1
may be maintained by the computer to provide otivation and 2 to provide

information
In CAI the student and the computer are in

direct communication with each other This pro Feedback as motivation
cess is called interaction and it places CAI into

a category of instruction shared with human in
Some students are motivated by rewards for

structors However the computer is a poor sub
correct responses F eedback can serve as such

stitute for effective human interaction but it is
reward and can encourage the student to continue

far superior to most other nonhuman forms of in
with the lesson likewise other students like to

struction A well written CAI program is capable
know how they a e doing in comparison to the rest

of modifying the presentation of the instruction
of the class Feedback about their standing

to match the capabilities of the student Con
either in achievement in the particular lesson or

trast this with other forms of instruction a
in progress th ough the CAI lessons is motiva

video tape or perhaps even a classroom lecture
tiona 1 for such students

which do not involve interaction and proceed at a

fixed pace with no consideration for the needs of
Feedback as information

the student

Feedback can provide students with two kinds
Flexibility is an outstanding CAI aspect

of information 1 It can tell the student if
Depending on the program design students have the

the answer if right or wrong and 2 it can pro
option of taking the lesson or test during thei r

vide corrective information When the computer
free time at a self chosen pace When microcompu

judges a response correct there is no need to
ters are accessible throughout the campus the

write extensive feedback explaining why the
student has the choice for location and thus pri

response is correct A simple Right or an equi
vacy The lack of progress in learning or testing

valent is all the informational feedback needed
will then not embarrass because there are no wit In contrast when an answer is incorrect feedback
nesses The test and lessons can be repeated

will not only inform students that they are wrong
unti 1 the student is satisfied Experience with

but wi11 alsel provide corrective information The
the CAI mode of instruction has shown that the

purpose of feedback is not just to help students
best results come from accurately matching diffi get a particular answer right it is also to
culty against performance so that students never

overcome errors in understanding the instruction
become bored by a succession of easy tasks or

Since learning is not an easy activity the stu
overwhelmed by a succession of incomprehensibly dent needs every possible stimulation and aid to
di fficult ones Steinberg 1984 make learning as pleasant as possible Bork

1981
According to a report by Gerald Bracey

published in the November December 1982 issue of

Electronic learning students 1 ea rn more when CAI DIFIERENCES FROM TRADITIONAL MODES OF
using computers than when using conventional INSnUCTION
classroom instruction Bracey 1982 The report

also showed that CAI saves students time in Prior to mentioning the conditions that are

attaining the required minimum levels of knowledge most favorable for the use of computers in in
and skil1s without a loss of student achievement struction eJ amples of its uses and misuses should
The median student time saving shown in the report be examined It would be wise to try to use CAI
was about 30 percent Whi t CA I fast learners can

in settings that would maximize the outcome of a

attain the required levels of knowledge and skills particular instruction and to consider other al
in less time than an average or slow student ternatives in situations where limitations pre

vail
One of the goals for education is to help

students acquire as much knowledge as possible The most obvious difference between CAI and
during the time they spend at school Seen this

classroom instruction is that in CAI the student
way CAI benefits education by increasing the
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is interacting with a machine rather than with alternatives and extra practice are available A

another human being The communication is differ student who learns quickly does not have to waste

ent In the classroom only one person answers time listening to repetitions of material already
each question posed by the instructor while learned Such individualized instruction is an

others sit and listen Some choose to respond as outstanding feature of CAI
little as possible and others monopolize the an

swering In CAI every student can be required to
respond to every question Some students do not CONCLUSIONS AND RECOMMENDATIONS
respond in the classroom because they are afraid
of being wrong and being embarrassed or ridiculed It has been demonstrated that the use of
by the others In CAI learners answer in the computers for instruction is making a dramatic
privacy of their interaction with the computer impact upon education This reflects a step ahead
terminal in the instructional process All indications are

that the influence of computers in education will
CAI is an individual activity and thus the continue to increase This movement toward compu

benefits of group discussion are lacking In the ters in education is reflecting that as the num
classroom students can learn from one another s ber of students and what they need to learn in
responses as well as from the instructor In CAI crease teaching and learning strategies have tothe lesson itself is the only source of informa be modified
tion

Computer Assisted Instruction is aimed to
The mode of communication is different in the provide effective and efficient i ndivi dua li zed

classroom where students receive information both instruction in support of classroom teaching
orally and visually they hear and they see Whatever strategy the designer for a CAI programWhen students are to follow a set of wri tten chooses to employ the end result wil1 be the
directions teachers sometimes read the directions same to provide the student with the necessaryaloud to the class and explain them in greater ability to function in a particular task These
detail Even when students are expected to read CAI strategies will not replace the instructorthe directions by themselves they can ask the but will change his role and make it moreteacher for clarification if necessary In con powerful
trast in CAI most directions are currently trans
mitted visually students see but do not hear On the whole the computer is one more mediumThey depend only on reading text and interpreting for instruction What it can do well it can dographics to find out what to do exceptionally well However one must be objec

tive and should not consider Computer AssistedIn the classroom students usually respond by Instruction the panacea for today s educationalspeaking or writing on paper or blackboard In problems There is no single solution to problemsCAI students respond most frequently by pressing as complex as these In return CAI must bekeys on a typewriter like keyset or less fre viewed as a substantial innovation in and forquently by touching a specially designed display education
screen or even pressing a button on a paddle

These differences between classroom learning
and CAI greatly affect the responsibilities of the
lesson designer Directions must be particularly
precise and understandable because the student
will not necessarily have a teacher to turn to for
further explanation If the lesson does provide
supplementary instruction or practice exercises
the display on the screen must communicate that

information to the student informing him that
more information is available and how to access

it For example the message might be Press key
E for additional examples Interaction is an

absolute essential in CAI The lesson has to ask

questions and judge responses to monitor the stu

dents progress as well as to maintain their
attention

Computer Assisted Instruction is i ndividua 11 y

paced in contrast to traditional classroom in
struction which is group paced In group in
struction a student who does not understand a

concept must move along with the rest of the class
although not ready to do so A student who 1 ea rns

quickly must sit and wait for the others Not so

in CAI where each student can work at an appro

priate level of difficulty and proceed in the
lesson at a pace that is appropriate for him If
a student finds trouble with a subject remedial

265

I ll



Differen t Courses of Action in CAI Programs

MODEL 2

MODEL 1

saDIe as model 1

CAr program presents information 1asks questions on infonnation

1 sathe as lDod e1 1

student answers questions

1
right answer wrong answer

1 t
CAr program provides feedback go to next repeat question
answer is righ t or answer is Utit topic or present more

wrong or ques ticn infarma ticn

IODliL 4

MODEL J
same as model J

CAI program presents pretes t 1
1 same as model J

1student answers question
eAl program judges perfo ancet

1 1 elec ts branch based on learner
charac ter istics

1acceptable poor
pertonnance periormance accel table poor

l perf rmance peri onnance

r
M l 1 1 1

of instructlon
go t Wlit 1 D 2 D JMOdel 1 or 2 W

L
1 jpas t test over remed 131

unH

1
post test
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ABSTRACT

The generally accepted database design methodologies are impractical
on the environment of small sized organizations because they are too

sophisticated to be utilized by end users A simplier method of

logical database design is developed in this paper The method is

easy to learn and can be used by end users as well as by OP

professionals One main advantage of using this method is that end

users need no knowledge about semantic modeling abstractions and

normalization techniques often appearing in textbooks

I INTROOUCTION II ENVIRONMENT IN SMALL

SIZEO ORGANIZATIONS

Textbooks on database design usually
commence with an analysis of end user A small organization typically has fewer

requirements and then reduce such and simpler functions than its larger
requirements to a physical design counterpart The number of entities are

through a sequence of structured steps then substantially reduced to the extent

1 Various techniques and procedures that databases should not be too

are utilized in each step Most of complicated
these techniques require special skills

therefore only some OP professionals and The detailed sophisticated methodologies
not end users are able to utilize them could create several problems First of

best all it will take a lengthy operation to

develop an information system by using
Of various development stages logical such methodologies End users that need

database design is generally considered immediate results from the system may not

as one major factor in determining the be tolerant to the situation where the

success of database installations The development process takes too long
fact that benefits from database

installations in medium or large sized Secondly the sophisticated methodologies
organizations have not been realized has are too difficult to be learned by end

suggested that design methodologies need users End users today in many small

to be coordinated by a top down planning organizations must play an ever

This has increased the complexity of increasing role in the development
databases In a small organizations process They are even required to build

where there is a lack of DP the system themselves The reason for

professionals end users who have to this is that there is a lack of DP

design their own databases are not able professionals in small organizations
to employ such design strategy and

therefore many databases with high Innovative advancement in hardware

redundancy like a traditional file technology along with the increasing
environment are likely to be created 2 availability of Data Base Management
To overcome the problems special methods Systems OBMSs have simplified the end

are needed so that they can be easily users task The increasing technology
utilized by end users has reduced computer costs more and more

small shops and independent professionals
The purpose of this paper is to develop such as law firms and accounting firms

a method for end users or OP can afford to own small sized computers

professionals in the design of logical in particular microcomputers As more

databases The method is simpler and and more small firms own computers the

more straightforward than those supply of OP professionals is becoming
suggested in textbooks Section II relatively shorter

discusses the environment of small sized

organizations from which four steps of OBMSs are being developed and installed

logical database design are derived in at an ever increasing rate 3 Among
Section III Finally Section IV various micro based OBMSs almost all

presents a conclusion modern systems are relational These

relational systems are easy to learn and

many of them provide the facilities such
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as non procedural query languages
report generators and application aids Step 1 Specify User Requirements
Given the widespread acceptance of the

Identify reports and othermicro based relational systems a simple documents that will be derived
design method is vital to end users to

from a database or will serveenable them to take advantage of
as inputs to the database

facilities provided by such systems
List specific questions that

Figure 1 summarizes the characteristics end users will need answers

of the environment in a small sized from the database

organization
Step 2 Identify Entities and Attributes

Identify the entity classes
Functions Fewer and simpler

Specify the importantPeople Lack of OP professionals attributes that describe the
End users taking an active

entity classes
role in the development
process Step 3 Represent Proper Relationships

Software Micro based relational OBMSs Among the Entity Classes

Determine the relationshipsHardware Microcomputers
Identify the intersections as

Figure 1 new entity classes and the
Environment Small sized Organization effects of such classes as

attributes

III THE FOUR STEP LOGICAL
Merge unnecessary entityDATABASE OESIGN METHOO
classes

Oatabases in the environment illustrated Step 4 Review the Oerived Logical
in Figure 1 should not be too Oatabase Model

complicated The design methodologies
Ensure that user requirementsoften appearing in textbooks are
can be derived from the model

certainly correct but they are too

sophisticated to be acceptable by end Ensure that each fact is
users Thus the environment in a represented in one place
small sized organization requires a

change in design methods Figure 2

Logical Database Oevelopment Process
Because tabular representation of data

is easily understood by end users an requirements can be derived from specific
organizational data may be designed as a questions that require immediate answers

set of integrated tables relations from a database Some questions for

This set of relations can be easily example are What student has the book

converted to a physical database running Oata Base Management checked out

on relational OBMSs What grade did Chuck receive in the

COBOL course The more users know about

The goal of logical data modeling is the reports and questions the better the
then to create a set of relations database will be able to be constructed
without any redundancy and from which Thus in the first step list as many
end users can easily derive information questions and necessary reports as

they need Although designing a logical possible
database is like an art there are

patterns and procedures that can be The questions and reports are then used
followed to achieve the goal The four in the second step to decide what

step process where each step can be entities and attributes are tb be

further divid ed if necessary is included in the database Each question
derived as follows see Figure 2 or report might be related to various

entities An entity class is a class of

A database is constructed to satisfy distinguishable things such as

user needs of information at the present student t1course or book Once the

as well as in the future Therefore the entity classes are identified the

first step is to specify user attributes associated with each of the

requirements End users are better than entity classes are described One rule

OP professionals about specifying their to decide what attributes to be included

own needs In many cases end users in an entity class is to ask what is

need certain reports to conduct their important about the entity classes and

jobs Some reports for example are what we need at the time we design it

a mid term deficiency grade report an We shouldn t too worry about the future

exception report on spare parts when the conditions because the power of OBMSs

on hand quantity of each item is too enables databases to be enlarged as new

low In many other cases the user conditions arise without changing the
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existing applications that it takes less time and effort than
the methodologies illustrated in most of

The third step is to represent the textbooks Another advantage is that end
relationships among the entity classes users need no knowledge about semantic
With relationships various entity modeling normalization and other designclasses are integrated so that more techniques However a training course
questions can be answered of a few days for end users is still
Relationships are characterized in terms needed to emphasize why entities
of the number of each entity class that attributes and relationships are vital to
can participate There are three the organization and what just they are
relationships that might exist one to There is no point in making design
one one to many and many to many process more complicated than necessaryFor instance A student can take many
courses and Each course can have many

REFERENCES ANO FOOTNOTESstudents can be represented as many to

many relationship between the student
l F d t l d d f thor a e al e lSCUSSlon 0 eclass and th course class In

generally accepted designdatabase deslgn however only one to
th d 11 t h II d t t me 0 0 ogles seemany re a lons lpS are a owe 0 eXls

I T H k 0 t bTh th t
I

1 1 t awrysz lewycz a a asee o er wo s are slmp y lncomp e e

Analysis and Oesign Chicago Illdeslgn patterns that must eventually be
S R h A t IClence esearc SSOCla es ncconverted lnt one to m nys If a many
1984 Cha ters 3 7to many relatlonshlp eXlsts between two p

classes an intersection class is 2 For a discussion of the problems and
created This many to many relationship characteristics of various
is converted into two one to manys where environments namely traditional
both entity classes are related to the files application databases subjectintersection class The intersections databases and information databases
are used to modeling events where each see J Martin Manaqinq the Oata Baseof them occurs at a specific instant 4 Environment Englewood Cliffs N J
Oate of occurrence along with the Prentice Hall Inc 1984 p 30 31
effects of intersections thus may be

3 R M C t d W CI d d t f th tt b t A ur lce an aseylnc u e as par 0 e rl u es n
Oatabase What s In Storeexample of the lntersectlon class lS a

Oatamation V 3l No 23 December 1grade class that can be used to record
1985 83students performance on the courses

taken during various semesters The 4 F Sweet Objects and Events
one to one relationship indicates that Oatamation V 31 No 18 Septemberthere are too many entity classes When l5 1985 l52
we found a one to one relationship
between two classes we merge them with

just one entity class

Relations and attributes identified in
the third step are combined to form a

rough logical database model This
model must be reviewed before it is
converted into a physical database One

major goal is to ensure that end user

needs can be derived from a logical
database The review step can also mean

the kind of reduction to a normalized
logical database model The goal is to
make sure there is no redundancy in the
user data that is each fact is stored
in only one place

If the logical database model is

unsatisfactory the feedback from the
review step becomes an input of the
first step and the development process
will continue until a satisfactory
logical database model is derived

IV CONCLUSION

The four step method is very easy to
learn and can be used by end users or OP

professionals to develop a logical
database for small sized organizations
One advantage of using this method is
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OECISION SUPPORT SYSTEMS
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ABS RACT

The evolution of information technology from the days when data processing provided a

mass of computer printouts to the present day when the manager can generate effective
information by pressing a key on his her desktop computer calls for a new breed of

executives with a new style of decision making These are the executives who can

appreciate as well as understand the advances offered by today s information technology
in terms of analytical and computing skills and knowledge But this new breed does not
come into existence as a natural outcome of this technology What makes the formation
of this new breed of executives a reality is the much heard of but less understood

concepts of Oecision Support Systems OSS OSS rightly understood and intelligently
practiced will certainly take the definitive role of a potent catalyst to bring about
what is styled as the Symbiotic Executive of tomorrow the unintimidated managers the

managers who rely on analytical quantitative knowledge and computing skills rather than
the so called hunch or experience And it is the academia especially Business
Information Systems that can properly nurture and nourish OSs in today s business
environment

INTRODUCTION systems have improved dramatically
Yet in the middle of this technological

Information technology involves pro explosion the needs of the final users
ducing information from inputted data by and of managers who are in need of
ordering and manipulating the data into useful information have been all but
an organized and meaningful format In ignored When the initial wave of
order for information to be meaningful management information systems emergerl
for decision making in general it must they became quite popular with managers
contain the following characteristics but were best suited only for routine
accuracy timeIi ness up to date data manipulation and retrieval not
availabi lity in terms of response decision making Operations
time conciseness decision relevance Research Management Science ORMS
and completeness Through recent hard systems technology focused on a little
ware and software advances the quantity more on problem so 1v i ng but only with
of information that can be generated in regard to structured situations and
various applications has been improved those problems that lend themselves more
significantly with regard to data avail toward simple recommendations hey did
ability ann shortened response time not require management intuition and
Accuracy is a factor which is more or insight to help solve the problem As a
less controlled by the data itself or result wh ile computer equipment tech
the actions of the user The other fac nology continued to increase in effi
tors however have not been addressed ciency the effectiveness of this tech
as well by technological changes and nology remained limited because emphasisadvances up to this point his is was still placed on the equipment rather
because wh ile information systems and than the needs and requirements of the
technology have evolved in terms of users of the equipment
sophistication antspeed they have not

focused on any other areas of improve The concept of decision support systems
ment In other words until recently entered into the business climate and
information technology has gone through started a turnaround in the information
an evolution of efficiency but has not technOlogy
experienced an evolution of

effectiveness THE THEORY OF OECISION SUPPORT SYSTEMS

THE EVOLUTION OF INFORMATION TECHNOLOGY The OSS is the advanced stage of the
information systems evolution he DSS

As the information technology field has is designed to interact with the user
evolved through various generations the manager s decision and thinking pro
sophistication and power of information cesses in order to help the user manager
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arrive at better ilecisions 1he under Adaptability of the OSS

lying principle of OS is deci ion sup

port for the manager s insight and As stated previouslY the prime traits

intuition rather than mandating a of useful information are accuracy

particular decision or solution path timeliness ava ilability conciseness

T11e OSS provides assistance in solving relevance and completeness Also it

semi structured problems 1he manager s can be concluded that timeliness ann

ungment remains an essential element in response availability are indicators of

the decision process system efficiency while conciseness
relevance ann completeness are indi

The goal of OSS meeting the needs cators of system effectiveness accuracy

requirements and specifications of the being an indicator of overall

user can he considered the ideal model quality DSS are able to annress not

for the new direction that information only those factors that influence

technology as a whole can and should efficiency but also those of

take in future applications effectiveness because of the DSS

emphasis on user requirements and needs

DSS AND THE F SSENC throughout all phases of the system s

OF INFORMATION TECHNOLOGY design and development Through the

user s total involvement in the design

Oecision support systems can be of the OS he or she is able to proviile

considered the essence of the concept of direct input and influence regarding the

information technology 3 5 applied to its decisions to be supported or information

fullest 1his is true because the OSS to be produced by the system

concept stems from the needs and SubsequentlY this will directly affect

requirements of the user manager and is the conciseness and completeness of the

usen as the basis for the entire system information ann determine the relevance

design process The original definition of the information to the problems that

of the applications that require the use are being adilressed by the system
of the system through the programming
and maintenance of the system ann One of the key att ributes of OSS is

providing for future expansion and anaptab il i ty to a variety of contexts

modification are tied to the needs of 1his means that the nss must be flexible

the user manager enough to anapt to any changes that may

occur in the user manager s needs and

Subsystems of a OSS decision making requirements If this

flexibility is properly built into the

DSS are best suited to semi structured system adapting to changes in user

problem solving situations that require needs the problem environment and also

management insight and judgment in order changes in equipment technology can take

to arrive at a viable decision The OSS place with relative ease As decision

is made up of three basic subsystems making needs and required applications

the data subsystem the models subsys evolve in the OSS setting the necessary

tem and the dialog subsystem changes can be implemented into the

system rhroughout the DSS design pro

The data subsystem should be able to cess however wh ile the technological

handle data base basics additions and aspects have some siqnificant role in

deletions as well as maintain external constructing the physical system the

data portray logical data structures user manaqer s needs and reasoning pro

and handle personal and unofficial data cesses make up the loqical or conceptual

for personal judgment experimentation system Effective design and implemen

1he model subsystem cataloques and main tation of DSS will require an integrated

tains the decision models It can effort between the technicians who con

create new models and can interact with figure th e hardware software system and

the nata base to produce decision desiqn the quantitative models and the

scenarios that will assist in providing user manaqers who are in a better posi

decision support 1he dialog subsystem tion to determine what data dialog and

provides the linkage between the user eventual output might be best suiten to

and the system through action languages their own thinki ng and reasoning pro

display presentation languages and user cesses Through this interface between

knowledge reference bases to assist in the technical aspects that constitute

the use of the system the physical system and the lecision

making processes of the user manager

The pr ime element of all DSS is the that constitute the logical system

user not the subsystem it se If Con decision making is made more efficient

equently it must generate higher qual and more effective This emphasis on

ity information for the user manager not greater effectivenss in information

only in terms of speed and efficiency processing means that OSS can be con

but also effectiveness for use in sidered to be the tangible expression of

management decision making information technology Nonetheless
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information technology and OSS are the fOllowing areas microelectronics

entering a still greater technological includ ing fiber optics computer auto

evolution wh ich will lead to further mated engineering C D CAM office

enhancement of information efficiency automation automation software ann

and effectiveness in the future expert systems artificial intelli
gence Potentially the most signifi

THE FUTURE OF OSS cant of these areas for business are the

ANO INFORMATION TECHNOLOGY areas of office automation and related
software and expert systems Office

Through emphasizing effectiveness more automation techniques are already being
than efficiency flexibility and direct used in many companies particularly
user control rather than system control with the functions of data base manage
and informal processing rather than ment word processing and telecommuni
formal structuring OSS has become the cations Expert systems in theory
ideal concept of information will be most applicable not only in

technology And yet both OSS and semi structured situations where OSS

information technology are still going have been quite useful but also un

through further evolution and enhance structured problem decision situations
ment through advances in not only hardw that require an extended usage of

are and software technology but also in intuitive reasoning and do not lend

the user application potential for such themselves well to structured decision

technology As it is currently being modeling This new breed of system will

applied the concept of OSS is only a place a still greater premium on empha
partial realization of the immense s i zing the user manager s needs and

Potential of the ideal OSS wh ich in specifications in order to design a

theory would be totally interfaced with system which will provide more effective
the manager s reasoning power and could support information for a still wider

be adjusted by the user manager at will array of decision problems Therefore
whenever user needs changed while the DSS concept as we know it is

currently the essence of what direction
Recent advances in hardware technology information technology should be headed
have led to a further miniaturizing of it is by no means the final solution in
hardware components and memory chips the area Instead it is the launching
while retaining equal or greater memory point for a still greater evolution not

capacity and input output CPU processing only of OSS but also of all forms of

speed and capacity Improvements in information technology in terms of new

networking capability that have taken dimensions and new applications of this

place recently have led to expanded ever growing and dynamic technological
multi user application of OSS particu field

larly where semi structured problems are

encountered at multiple levels of an OSS VISION ANO MISSION

organization Further integration of

software applications such as word The question facing managers it this

processing data base managemF nt time is How do we reach this ideal

spreadsheet modeling telecommuni ra goal of decision support systems The

tions and data communications with answer lies in the formation of a new

networking and other micro systems ap breed of managers who may be callpd the

plications will lead to the development symbiotic executives of tomorrow

of true self contained OSS packages through a sound systematic and thor

which can then be installed and custom ough academic training and practical
ized to suit whatever information needs experience This symbiotic executive of

the user managp r may have This is tomorrow will be the manager who pos

borne out by the current popularity of sesses an understanding and appreciation
psuedo OSS software packages like of information technology and is able to

Lotus 1 2 3 Symphony Framework Enable combine that technical understanding
and JazzMacIntosh l1ong with this with managerial skills and techniques
expansion in hardware and software wi 11 This will result in the mutual inter
come a similar expansion in the types of dependence of managers and the technol

business applications that can be per ogy The model represented in Figure I

formed through the microcomputer is a gu ideline that may be followed by
management and academia in an attempt to

There will also be an evolution with reach the goal of the ideal state which

regard to the types of systems that in is presently expressed in OSS and for

formation technology will encompass At the emergence of the symbiotic
the present time there are development executive

projects in Europe and Japan involving
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Figure 1 Athappilly s Model for the Ideal Decision Support System

Figure 1 shows the levels of computer
1aking a closer look at this model it

usage for lecision maki ng operational
can be SE en that at the lowest manage

tactical and strategic and related ment levE 1 the operational level of

computer tools and techniques used at computer usage there is a high level of

these levels rhe use of these tools structuring in the tasks performed At

and techniques should begin at the aca
this level the information generated

demic level ie the management aspi
for decision making is at a low level

rants of today and continue up the lad meaning that the manager uses very lit

der of management to the top executives tle judgment in making a decision The

symbiotic executive of tomorrow By decision is spelled out for him in the

encouraging the use and understanding of generated information At the tactical

computer tools and techniques at the level the techniques are semi struc

lowest levels the present computer
tured requiring the manager to use more

myths and fears held by many managers
of his management sk i Us and decision

will be dispelled
making ability At the strategic level
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the manager may be called upon to use Paul MN West Publishing Co 1982
the information generated by the OSS in
combination with quantitative decision Benjamin Robert 1 Rockart John F
making methods fn order to reach his Scott Morton Michael s Wyman
decision John Information Technology A

Strategic Opportunity Sloan
At this point the importance of the use Management Review Spring 1984 pp
of these tools and techniques cannot be 3 10
too highly stressed Through the use of

these tools and techniques the Bennett John L Building oecision
symbiotic executive of tomorrow will Support Systems Reading MA
possess the skills to use and understand Addison Wesley Publishing Co 1983
the ideal decision support system of the

future Bohl Marilyn Information Processinq
with BASIC Ch icaqo IL Science

CONCLUSION Research Associates 1984

As a result of this continued role of Keen Peter G W and Scott Morton
OSS giving inspiration for newer forms Michael S Decision Support
of information technology and informa S stems An Or anizational
tion systems businesses in the future PerspectIve ReadIng MA Ad Ison
will be going through drastic changes in Wesley Publishing Co 1978
terms of their information needs and
decision making This will result in a Long Larry E Manager s Guide to
total reworking of the methods that Computers and Information Systems
enterprises use to conduct business and Englewood Cliffs NJ Prentice Hall
maintain their competitive advantages Inc 1982
Indeed the signs of the times indicate
that businesses will no longer be oper Schnake Marilyn A The World of
ating in what is known as the informa Computers and Data Processing st
tion age Rather they will be thrust Paul MN West Publishinq Co 1981
into what is being foretold as the

knowledge age where the technologi Sprague Ralph H and Carlson Eric D
cally handicapped user managers will be Building Effective Decision Support
branded as misfits Systems Englewood Cliffs NJ

Prentice Hall Inc 1982
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ARE EXPERT SYSTEMS BASED ON KNOWLEDGE INTENSE SYSTEMS

Dr Gerald N Pitts and Charles Palmer

Trinity University
715 Stadium Drive

San Antonio Texas 78284

ABSTRACT

Expert systems are knowledge driven computer programs that use heuristics to focus on key ele
ments of a problem to produce a solution An expert system is a problem solving program
Harmon and Kning describe problem solving as the process of starting in an initial state
and searching through a problem space in order to identify the sequence of operations or ac

tions that will lead to a desired goal In an expert system the inference engine is the ve

hicle that negotiates the knowledge base to arrive at the goal a solution

INTRODUCTION system There have been several expert systems
developed each with its own application The

It may be said that an expert system may be con applications have been narrowly defined even
sidered synonomous with a knowledge based expert though the techniques used may have been similar
system We can offer several reasons for the or even developed using the same development
emphasis on knowledge in an expert system shell These types of systems can be enumerated

as follows
1 Most difficult problems do not have trace

able algorithmic solutions These are prob 1 Interpretation These systems offer an ex

lems that resist precise description and planation or state description that best ac

rigorous analysis Examples of these prob counts for the observed data Examples of
lems are planning legal reasoning medical applications are natural language trans

Solutionsdeperid primarily on the capacity to lators image analysis and intelligence
manipulate problem descriptions and to apply analysis
relevant pieces of know1 edge selectively 3

2 Prediction These systems when given a
2 Human experts achieve expert performance specific situation will infer the conse

because they are knowledgeable and if com quences Much of the application of predic
puters are to achieve the same level of tion systems makes use of modeline either
performance then they too must embody and actual or computer based Examples are

use the same knowle ge weather forecasting mineral mining traffic
control and non destructive testing

3 Knowledge has intrinsic value it is a

scarce resource The traditional transmis 3 Diagnosis systems infer system malfunctions
sion of knowledge has been through a long from observables This category includes
process of internship By placing the know medical electronic mechanical and soft
ledge in computers we can greatly reduce ware diagnosis among others Diilgnosis
the costs of knowledge reproduction and ex systems typically relate observed behavioral
ploitation also the private knowledge can irregularities with underlying causes using
be made available for public test evalu one of two techniques One method essCntial
ation and refinement ly uses a table of associations between be

haviors and diagnosis The other method
To sum up the correlation between an expert 8YS combines knowledge of system design with
tern and knowledge expert performance depends knowledge of potential flaws in design im
upon expert knowledge Because knowledge is the plementation or components to generate po
key ingredient in solving i portant problems it tential malfunctions consistent with previous
has features characteristic of a rare element observations

justifying possibly expensive mining operations
requiring efficient and effective technologies to 4 Design systems develop configurations 0r ob
be fashioned into products and making the mea s jects that satisfy the constraints of the
to reproduce it synthetically a dream come true design problem Such problems include
3 circuit layout building design and budg

eting Design systems construct verify that
Within the field of expert systems are several these configurations conform to stated con

subtypes of expert systems An expert system can straints In addition many design systems
be generally typed as to the overall goal of the attempt to minimize an objective function
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that moasures costs and other undesirable improved algorithms improved computer architec

properties of potential design This view tures and knowledge acquisition We have seen

of the design problem can subsume goal seek the development restricted context natural lan

ing behavior as well with the objective guage interfaces with today s computers These

function incorporating measures of goal demonstrate the feasibility of using natural lan

attainment guages and that considered with the desirability
will be a force in their development

5 Planning systems develop feasible strategies
in ordor to make use of resources and time APPLICATION OF NATURAL LANGUAGE PROCESSING

tables The problems addressed by these

systems could include aircraft loading The ability of computers to communicate via

building construction and developing pert natural language processing can enable computers

charts An example would be the planning to interact with users in ordinary language and

of a space shuttle flight therefore it can make computer power available to

segments of the population that do not have know

6 Monitoring systems are trose systems that ledge of the formal languages usually used for

may be developed to be incorporated within a accessing computers There can be increases in

piece of machinery or even a factory or productivity by providing mechanical means for

power plant The potential for this system manipula t ing ard gaining knowledge as expresses

would lie not only in its diagnostic ability in natura1 language text Other useful applica
the syst em would be built into themach inery tions of natural language processing are as

This means that the machine or plant would follows

be supplied by its builder with an expert
overseer The monitoring system would not 1 Machine Translation or the use of machines

only be reading all the necessary dials it to convert a document written in one natural

would also know if a problem is developing language to a document written in another

The monitor would then inform the human language conveying the same meaning

operators of the problem and possible solu

tions 2 Document Understanding involves reading
documents by machine and assimilating the

7 instruction information the documents contain into a

larger framework of knowledge 3 This

8 control sort of cevice may be able to make an ab

stract of the document answer questions

specific areas where expert systems may prove to about the document alert interested parties

be very useful natural language translators about thE document and the device may be

able to perform some of the duties of a li

While it may be said that natural language trans brarian

lators and expert systems are separate and distinct

AI fields it can also be said tha the translators 3 Document preparation aids could perform the

will dlend upon the continued development of ex task of an experienced editor detecting

pert system The thought here is that a trans errors in spelling and grammar and suggest

lator will require an expert system in order to ing ways to rephrase passages of text to

access a knowledge base for grammar definitions make them more understandable and to make

idioms and other language related rules and data them conform to patterns of high quality

This knowledge base will be quite large and the languagE usage 1

search can be shortened through the use of heu

ristics and other expert system techniques This 4 DocuJlcnl generator a task related to doc

subject is brought up because translators are ument understanding involves translating

among the most exciting application of expert information stored in a formal language in

systems a computer s memory into ordinary language
3 As an example of its ability suppose

PerhJps the most important economic factor of we have a formal description of a machine in

the current age is that as a society we are the computer memory with this description

moving away from an economy based on the manufac we could generate various manuals that would

tured and dissemination of goods to an economy be aimed at different audiences engineers

based on the generation and dissemination of technicians and users with each group get

information and knowledge 3 Most of the in ting the necessary level of details

formation and knowledge is expressable and stored

as a natural language Therefore by developing 5 Speech understanding that gives the computer

the ability to process natural languages by com the abELty to understand verbal communica

puter can greatly aid in the dissemination of the tion as opposed to normal keyboard input

information and knowledge This is probably the most sought after

abilityin the natural language area And

Endowing computers with an ability to commun icate accomplhing the task of developing speech

with hu ans in natural language has been a major understanding will involve the greatest

topic of research in AI over 20 years 3 The USE of expert systems

major goal of creating a machine which can commu

nicate with humans in a natural language is not As has been mentioned previously expert systems

yet realized There needs to be basic research are knowled e intensive computer programs They
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use heuristics to prune the problem space and to states of the problem and problem solving is a

manipulate symbolic descriptions They can con process of searching the map for the stated goal
sider a number of hypotheses make tentative rec As an example suppose there exists a problem
ommendations and assign weights or probabilities with few operators and states such that it has

to the possible solutions Within a narrowly de few legal states a small problem space the di

fined domain some expert systems can solve dif rect approach can be taken by drawing a map
ficult problems better than human experts are ahle Then a search can be made by tracing various

to do paths on the map to find the correct path that

leads from the initial state through discrete

Traditional conventional programming techniques states to the solution

have been used in creating the typical data pro

cessing systems we normally encounter Conven The ability to map the problem space of aproblem
tional programming uses complex algorithms to is a viable solution if there is a well formed

process large amounts of data The algorithms problem In a well formed problem we know

have predetermined step by step procedures that the initial state the goal state and oper

reproducable results The results are reliable so ators 2 With all the elements of a well

long as the correct and complete data have been formed problem all the intermediate states can

entered The data may change with each tie be systematically generated and in theory a map

period but the data are handled in the same way can be made of the problem space A map cannot

each time the same calculations are made each be made when a problem is not well formed Prob

time and the conclusion is always the same lems that are not well formed can have one or

more of the following attributes

What differentiates the expert system methodology
from traditional computer programming is an em Not explicitly stating the goal
phasis on the symbolic manipulation capabilites Not having discrete problem states

of computers in particular the declarative re Unspecified operators

presentation of world knowledge the explicit en Undounced problem space

coding of hueristics and the exploitation of Some problems may have a time constraint

non numeric data structures for computer simul

ations 1 Expert systems have the ability to The inference engine helps provide for one of

deal with uncertain and fundamental knowledge the most significant differences between expert

Additionally most expert systems can explain system programming Conventionally all data

their conclusions offering a greater confidence must be present in order for the program to

in the supplied answer This is a significant function The expert system like human consult

difference it is the difference in just sypply ants and experts must work with problems for

ing statistical data about solution probability which some information is missing or incorrect

as opposed to an answer J ased upon experience
that has an explained conclusion The signifi Incomplete information must be dealt with by
cance would be realized with medical diagnosis allowing some of the rules to fail The failure

system Current systems can describe the of various rules can be allowed for by the nature

chain of reasoning employed by the system in of the evaluation premise If clauses are used

reaching its conclusion 1 The chain makes to test for the correspondence of a rule and the

reference to how the system went about developing supplied information If the link between IF

the particular decision Usually the chain refers clauses is the logical AND the all clauses must

to the questions asked and the answers received be satisfied before the rule can success How

that resulted in the intermediate conclusions ever should some data be missing or a datum be

reached Because expert systems are by nature incorrect then the evaluation would terminate

interactive systems as opposed to batch process and the rule fails Alternately should the IF

ing systems a mid run explanation is easy clauses be linked by logical OR s then the ab

sense of data would not necessarily cause the

Additionally there is a difference between the evaluation of the rule to terminate This ac

data base in conventional programming and the tivity corresponds to that of a human expert

knowledge base as used by the expert system The who may not receive complete information the

difference lies in the use of a numerically ad expert would know when to ignore missing data

dressed data base as contrasted with a symbol and when to stop and get the data The humln

ically structured knowledge base with a global expert can usually deal with incorrect data by
working memory The knowledge base will be dis allowing the preponderence of correct data to

cussed further in the description of the know outweigh the failure of a few rules

ledge base

The construction of a problem space composed of

As is currently defined an expert system then is objects and links necessitates the creation of

technically a knowledge based expert system com a solution route or a chaining through the map
posed of a knowledge base a search through a The choice is between backward and forward chain

problem space inference engine and user inter ing Backward chaining is the most common method

face used in expert systems The method used inback

ward chaining is sometimes referred to a goal
Let s define a problem space the problem space directed as opposed to data directed when re

or map has all the possible states and paths ferring to forward chaining
that can exist when searching for a correct

solution The map thus contains all the legal
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Backward chaining is used when the number of tire or become cranky they do not bluff but
possible solutions is small and all solutions are instead tell us the limitation of their knowledge
known The process of selecting the correct and estimate the uncertainty of their conclusions
solution begins with testing the solutions in they process and distill the experience of many
turn The rules governing the choice of apart ic experts and apply it to our problem without bias
ular solution are tested with the kn wn informa they tell us upon our demand what assumptions
tion or parameters become sub goacs The sub they are making and what their line of reasoning
goals may be either new data needed f om the user is in short they add breadth and depth to our

or what the program can determinl for previous reasoning and decision processes 2
data or through the testing or more rules The

solution is given based upon the passing of the

necessary rules in the selected route

Forward chaining is used when the number of pos
sible solutions is large or when a solution needs
to be constructed

There is a revolution that has already taken BIBLIOGRAPHY

place It is not enough that computers are used

as tools for record keeping analyzing voluminous 1 IDENTIFYINC RESEARCH AREAS IN THE COMPUTER
data or as super calculator science is in the INDUSTRY TO 1955 Robert F Cottellessa

process of creating computers that have the abil Noyes Publications 1984
ity to reason This field is commonly known as

Artificial Intelligence AI 2 EXPERT SYSTEMS Artificial Intelligence in
Bnsines Paul Harmon David Kning John

AI is the attempt to understand the nature of Wiley Sons Publishing 1985

intelligence and produce new classes of intelli

gent machines through programming computers to 3 BUILDING EXPERT SYSTEM Hayes Roth Waterman
perform tasks that require reasoning and percep Lennat Addison Wesley Publishing Co 1983
tion 1 The goal of Al is the production of
machines that act intelligently over a broad

range of activities This ability to act intel
Iigently is more than performing c rtain intel

1 igen t tasks better than humans as in hand held

calculators it is the ability to exhibit human

characteristics as well as intelligence These
human characteristics are common sense ability
to learn from experience ability to access a

situation ability to work with incomplete data

and work independently

Within the field of AI lies the domain of expert

systems An expert system is a computer based

program that attempts to demonstrate an expert s

ability in solving problems These programs are

designed to represent and apply factual knowledge
of specific areas of expertise to solve prob
lems 3 Areas where these programs have been

applied are in medical diagnosis or infeet ions

studying geological reports to assist in mineraI

exploration configuring DEC computer systems to

tailor the computer system to customer require
ments and determining the molecular structure of

a new compound There is a great potential for

these programs to be developed because of the

tremendous demand for expensive and rare human

knowledge

It could be said that an expert system may be

great and that everyone should have one but it

is not particularly applicable for this situation
If the expert system could either answer orassist

in answering a reasonable percentage of the calls

for assistance then the human expert
1

s time could

be better spent developing more expertise instead

of providing the same repetitious knowledge
This new expertise could then be added to the ex

pert systems Another consideration in the de

velopment of expert systems lies in the communi

cat ion with the expert Expert systems do not
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ROBOTICS Our Attitudes
Philip J Sciame

In the 1970 movie Colossus The Forbin his Politics when he says

Project a frustrated Or Forbin laments

Frankenstein should be required reading For if every instrument could accom

for all scientists He had just seen plish its own work obeying or anti

his creation an intelligent computer cipating the will of others like the

announce that the human race had to be statues of Oaedalus or the tripods of

protected from itself Therefore the Hephaestus which says the poet
computer in conjunction with the Soviet of their own accord entered the assem

computer Guardian would become the bly of the gods if in a like manner

source of all authority on the planet the shuttle would weave and the plec
trum touch the lyre without a hand to

This theme goes back to the Middle Ages guide them chief workmen would not
and the story of the Golem This Hebrew want servants nor masters slaves

protector was made of mud and dust but 1 p9
came to life when the name of God was

placed on its tongue by a rabbi Since Thus Aristotle and the Greek poets gave us

its mission was to protect the Jewish our first application of robots slaves

people from their enemies it went on a for the modern world It could be sla

rampage when it saw the evil and injus very without guilt It could free us

tice within the Jewish community 5 pp from boring repetitive and dangerous
4 5 jobs 8 pll7 In fact in the early

70 s Walter Reuther then head of the
Fortunately the rabbi was able to un U A W gave tacit approval to the use

plug the Golem Any machine intelli of robots on the auto industry s assem

gent enough to pose a real threat to us bly lines He reasoned that they were

will also be intelligent enough to pre assuming jobs that were not fitfor hu

vent us from pulling the plug 8 pll6 mans 20 p34
Colossus demonstrated this to Or Forbids

chagrin Although the Greeks dreamed of robots
their technology could only produce auto

These tales and others like them have in mota This device is a machine that can

fluenced our attitudes on robots compu not be reprogrammed and does not respond
ters and androids Like Grace Weston in to environmental information 8 p2
Asimov s I Robot we fear entrusting our Automatae are primarily designed for

lives to a robot since It has no soul amusement but there have been some prac
and no one knows what it may be think tical applications
ing 2 p25 Moreover perhaps we are

afraid of entrusting our economic lives Heron of Alexandria s automated theaters

to these tireless steel collar workers circa 200 B C 8 p2 Oa Vinci s auto

mated lion and the mechanical rooster

The word robot comes from the Czechoslo perched atop the Strasburg Cathedral
vakian word robota which means worker 20 p2 are the precursors of the ani

20 p2 It was introduced to the rest of mated toys music boxes and vending ma

the world in the play R U R by Karl chines of our era These devices may be

Capek 5 p5 R U R stood for Rossem s within the quidelines of the toy indus

Universal Robots Like the Golem and try s definition of a robot namely a

Mary Shelley s monster in Frankenstein nonliving mechanical device that can

these creatures were not robots They move under what appears to be its own

were all androids power 5 p2 However due to this
limited definition they are excluded

An android is a creature put together from our consideration
from actual human parts or parts made to

look human 5 p3 A robot on the A robot is a machine with the ability
other hand is harder to define due to to gather study digest and respond to

the variations in terminology and tech information The last two functions are

nology In fact the ancient Greeks may done independent of human control

have had a better idea of what a robot 5 p3 This definition only gives us

is than we do today part of the picture We must merge this

explanation with that given by the Robot

The god Hephaestus a k a Vulcan forged Institute of America

golden handmaidens lO p35 and tri
pods three legged stools that would do A robot is a reprogrammable multifunc

his bidding 5 p4 The latter is men tional manipulator designed to move

tioned by Aristotle in the first book of material parts tools or specialized
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devices through variable programmed Handbook of Robotics

motions for the performance of a var 56th Edition 2058 A O

iety of tasks 22 pl2 2 pll

If we accept only one of these we may Asimov s view is unusual insofar as it

have an intellectually fulfilling defini is one of the first positive visions of

tion but we would fall into the trap of robotics I he Movie Industry in the

our heritage We must realize that a United States has been by far the most

machine does not have to appear humanoid critical of any form of automation In

to be a robot and that it does not have Oesk Set the first movie about auto

to be the mechanized equivalent of a mation Spencer Tracy introduced a com

Swiss Army Knife At this time the puter that threatened Katherine Hepburn
average American robot is more complex and her staff with replacement Other

expensive and interesting than its movies played the same theme until in

Japanese counterparts but Japan is far the 60 s JUan Sherman recorded the song

ahead of the United States in making ro It was Automation a tale of unemploy
bots that are suited to factory work ment due t o computerization But it was

13 pl20 The Japanese have built a the calmly murderous H A L in 200l

vast market primarily by concentrating on A Space Odyssey that underlined the

simple practical applications Ameri media s judgement
cans build expensive six axis robots and
then apply them to problems that cheaper From 1966 until 1969 the classic science

Japanese robots can accomplish 24 pl94 fiction series Star Trek depicted com

FF puters and androids as being a threat to

humans on twelve different occasions In

Part of our quandry stems from the second ten of these episodes the machines were

application of robots as described by our destroyed In the remaining episodes
media The androids of Frankenstein reprogramming was the answer

Maxin s Master R U R Plus and Minus

The Wizard of Oz Star Wars et al all One of the stories was entitled I

have very human characteristics Asimov s Mudd a tale of the ultimate in slave

Robopsychologist Or Susan Calvin ex machines he purpose of these androids

plained this phenomenon on the eve of her was to ful fdl the wishes of their hu

retirement when she said There was a man maste s However the humans felt

time when humanity faced the universe trapped in this paradise The moral

alone and without a friend Now he has Mankind needs the obstacles of everyday
creatures to help him stronger creatures life in ord r to develop Willing
than himself more faithful more useful slaves will not make us happy Le

and absolutely devoted to him Mankind The Protestant Work Ethic

is no longer alone 2 pl7
But willing slaves are helping Japan a

This thought is echoed by others in the country with approximately half the U S

literature 8 p1l3 However John population 25 p554 p594 to out

McCarthy takes a different view The man produce many of the larger industrial

who coined the term artificial intelli nations This is especially impressive

gence believes that if a machine be since the Japanese expect minimal help
came too human people wouldn t like it from theil female population Women in

If you had to start to worry about the Japan work until they are married and

impression you were making on it that then leave their jobs to raise children

would be bad 11 p33 and care for their families At the
NEC Semiconductor plant in Kyushu it is

The one area that the authors seem to expected that 300 young women will enter

agree upon however is that some laws and leave every year 4 p62
that are similar to Asimov s Three Law of

Robotics would be desirable in any huma This turnover does not send the Japanese
noid companions The Three Laws of economy in1 o a tailspin since the plants
Robotics are are highly automated The government

the industrial complex and the labor

1 A robot may not injure a human unions req ard automation not as a threat

being or through inaction allow but as a positive force and a national

a human to come to harm policy
2 A robot must obey the orders given

it by human beings except where In Japan the robot is a powerful sym

such orders would conflict with bol of the future The Japanese have

the First Law made Cosmo Hoshimaru an entertainment

13 A robot must protect its own exis robot th e mascot of their 1985 World s

tence as long as such protection Fair l4 p83 It signifies the be

does not conflict with the First lief that a second economic miracle will

or Second Law be dependent upon microelectronics
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Since this technology does not pose the is told that this character may be a

same threats as an oil or steel based good Human an evil Monster or a Robot

economy Japan is looking for steadily that is neither good nor evil until it

increasing GNP rates that rise with tech is programmed
nological advancements 13 pp120 l23

ABC Television has also begun broadcast
This high tech love affair is fueled by ing one minute spots to teach children
the entertainment robots and the child computer jargon These messages are

ren s television programming The robots brought to the viewer by cuddly animated
range from home hobby kits to voice acti creatures called the Computer Critters
vated robot pets to robot butlers Tomy They gleefully announce at the end of
and Bandi two of the largest Japanese each installment We re the computer
toy companies are planning to invade generation
America with these diversions in the near

future 14 pp83 84 As for the tele In order to find out whether these shows

vision robots that invasion has already are influencing children I visited a

begun few elementary school classes As a

motivator I brought the Hero l personal
In this area you need only know a child robot The children were enthralled by
who watches the Saturday cartoon shows the robot and had some definite ideas on

to feel the effects of the wave of micro the subject
technology There are six 6 half hour
shows that feature robots or computers as I found out that robots and computers
the friends and protectors of human were good If someone did make bad ro

beings This means that a child watching bots the good robots would short cir
from 8 AM to 1 PM could choose one of cuit them In general robots are our

these high tech shows 50 of the time friends

On weekday mornings from 7 AM until 9 AM

this 50 figures continues However on I also discovered that the children tend

weekday afternoons this figure increases to want robots to be their playmates
to 67 Please note that these figure whereas the first question from most
increase dramatically if you include adults is Can it vacuum my rugs
Cable Television programming

This positive attitude towards robots is
The two most notable of these robot sagas encouraging in a country with a declin

are Voltron and The Transformers ing birth rate Productivity can be kept
The latter program has a force of good at present levels or increased by using
robots defending Earth and its power robots to replace the decline in the work

sources from the evil Decepticons The force Costs could be lowered if the

messages are clear the good robots use average human worker is making more than
teamwork and ingenuity to defeat the 5 00 an hour including fringe benefits
self centered and cowardly evil robots This is because the average robot costs

4 00 to 4 80 per hour The costs in
Voltron on the other hand is a com clude installation maintenance depre

bination teleoperator and human ampli ciation energy and the ability of the
fier This means that each of the modu robot to work twenty four hours a day
lar building blocks of this giant robot 22 pp37 56
is controlled by a humanoid In voltron

I a group of land sea and sky vehicles However what if the decline in the labor
piloted by men and women of every nation force is not imminent How can you save

ality join forces to form the Oefender or create jobs for your human workers
of the Universe In Voltron III a

team of five youths command a pride of In Fayetteville Tennessee The Tennessee
five robot lions When necessary these Fan Company employs robots and 85 human

lions form the warrior robot Teamwork workers in a factory that produces oscil

friendship honor duty and patriotism lating electric fans It is a subsidi

to your planet tend to be the main mess ary of the Matsushita Electric Ind Co

ages As for the typical good versus of Japan a firm that has demonstrated

evil theme of most adventure shows this that it can run similar plants with a

one adds some Star Wars morality The minimum of 16 employees The extra 69
Evil Empire is fighting a Parliamentary humans imply the cost of doing business

Government that is led by a benevolent in Tennessee 22 p4
royalty Of course by the end of the

half hour the good guys always win As for the question of worker acceptance
of robots there have been many human

The most interesting depiction of a ro robot interest stories Among them is
bot however is the character of Man E the story of R E X a robot at General

Faces on the animated show He Man and Electric that belongs to the steelwor
the Masters of the Universe The viewer kers union It was voted into the union
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8 p59 In Cleveland Clyde the Claw

an auto industry robot received cards l8 Spencer Donald The Illustrated

and flowers at a worker organized get omputl r Oictionary Columbus Ohio

well party when it broke down 20 p35 Charles E Merrill 1983

19 Stonier Tom Thinking About Thinking
The real question on Artificial Intelli Machin s Creative Computing

gence is Are we standing at the beginn 10 7 November 1984 pp252 254

ing of a new revolution similar to the 20 Sullivan George The Rise of Robots

Industrial Revolution or are we witness NY Oodd Mead Company 1971

ing the evolution of the species Just 21 Trimble Bjo rhe Star Trek Concordance

as the steam engine allowed human beings NY Ballentine Books 1976

to be more productive computers and ro 22 Ullrich Robert A The Robotics Prime

bots can free them from physical and men NJ Prentice Hall 1983

tal drudgery As Michael Crichton put 23 Wellborne Stanley Machines That

it It can free them from being intel Think They re Brewing a Revolution

lectual beasts of burden from doing U S News World Report Oec 5

repetitive tedious mundane tasks 1983 jP5 9 62

7 p189 24 The U S Robot Industry
Starts to Come to Life Business

BIBLIOGRAPHY
Week November l4 1983 ppl94AA l94

FF
1 Aristotle politics Book First New 25 The World Almanac Book

ork Grolier of Facts 1985 NY Newspaper
2 AS1mov Isaac I Robot NY Ooubleday Enterprises Association Inc 1985

Co 1941 pp155 594

3 Ahl Oavid Or Kato and His Amazing
Rdxlt Friends Creative CompuU3
10 8 August 1984 ppl15 116

4 Ahl David Women s Rights Not in

Japan Creative Computing 10 8

August 1984 pp62 64

5 Baldwin Margaret and Pack Gary
Robots and Robotics NY Franklin

Watts 1984

6 Conway John Personal Robots

Computers and Electronics 22 l2

Oecember 1984 pp60 64

7 Crichton Michael Computers and Human

Evolution Creative Computing 10 7

November 1984 pp189 190

8 D Ignazio Fred Working Robots NY

Lodestar Books E P Outton 1982

9 Elrick George Science Fiction Hand

book Chicago Chicago Review Press

Inc 1978

10 Hamilton Edith Mythology NY Mentor

Books 1940

11 Hilts Philip J The Oean of Artificial

Intelligence Psychology Today
17 1 January 1983 pp28 33

12 Logsdon Tom The Robot Revolution

NY Simon Schuster 1984

13 Mead Christopher Second Japanese
Miracle on the Horizon Creative

Computing lO 8 August 1984

pp l20 123

14 Onosko Tim Japan and Technology A

Nation Looks to the Future Creative

Computing 1 0 8 August 1984 pp82 90

15 Shelley Mary Frankenstein NY

Scholastic Book Services 1967

16 Sippi Charles Microcomputer
Oictionary Indianapolis Howard

Sams Inc 1981

17 Snyder Wesley Industrial Robots

Computer Interfacing and Control
NJ Prentice Hall 1985

284



THE COMPARISONS BETWEEN EXPERT SYSTEMS AND DECISION SUPPORT SYSTEMS
Chi Chung David Yen Department of Decision Sciences Miami University of Ohio

ABSTRACT

Decision support systems DSS and expert systems ES have been receiving an increasing amount of
attention in the field of computer based information system Since they are new applications there are

controversies about the nature of these systems Some people claim that ES is just another buzz word and
that ES is similar to DSS However other people argue that ES is more powerful than DSS and that ES has

a lot of special features to make it unique The purpose of this paper is to first describe the nature of
these two systems and then to make a detailed comparisons between these two systems

I INTRODUCTION A DSS is a coherent system of

computer based technology hardware
Decision support systems DSS and expert software and supporting documentation

systems ES have been receiving an increasing used by managers as an aid to their
amount of attention in the field of decision making in the semi structured

computer based information system Since they decision tasks

are new applications there are controversies

about the nature of these systems Some people Based on the decisions above we can see

claim that ES is just another buzz word and that that the nature of the DSS system is
ES is similar to DSS However other people basically composed of four major points
argue that ES is more powerful than DSS and
that ES has a lot of special features to make it 1 Data management capability
unique

2 Analytical capability
The purpose of this paper is to first describe
the nature of these two systems and then to make 3 Transportability
a detailed comparisons between these two

systems This paper is divided into four 4 Reliability maintainability
sections Section I is a brief introduction flexibility and capability for
section Some important baCkground related to incorporating new technologies
these two systems are addressed in section II

Section III which is the main body of this B Background of ES

paper will concentrate on the differences

between ES and DSS Finally section IV Work on expert systems ES has received
provides conclusions and summary of this paper extensive attention recently prompting

growing interest in a range of
II BACKGROUND OF DSS AND ES environments The earliest description of

ES has been made of the basic concept and of
A The concept of DSS was first articulated in the rule based system approach typically

the early 1970 s by Scott Morton under the used to construct the programs
term management decision system A few
firms and scholars began to develop and ES investigates methods and techniques for
research DSS which became characterized as constructing man machine systems with
an interactive computer based system which specialized problem solving expertise This

helps decision makers utilize data and expertise consists of knowledge about the
models to solve unstructured problems In problem domain understanding of the
1976 John L Bennett presented an enhanced limitations and scope or this domain and

description of DSS He said skill at solving some of these problems

The name DSS emphasizes the role ES is formally defined by Feigenbauu in 1982
which these computer based aids play as follows
with respect to users DSS provides
high level operations for retrieving An expert system an intelligent
data generating alternative solutions computer program that uses knowledge
storing and retrieving alternatives and inference procedure to solve
and evaluating alternatives The problems that are difficult enough to
relatively unstructured nature of the require significant human expertise for
problem being attacked precludes a their solution
direct decision making system approach

One year later a better and Widely accepted
These definitions proved so restrictive that definition about ES are presented by
few real life systems completely satisfy Branchman Amarel Engleman Englmore
either of them As a result Keen and Scott Feigenbaum and lilkins using seven

Morton 1978 gave another extended semi independent dimensions
definition which is widely accepted by most
DSS researchers Expertise high level rules the

avoidance of blind search and high
performance
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Reasoning by symbol manipulation preoccupation with using symbols for facts

and infclrmation for a given problem domain

Intelligence fundamental domain

principles and weak reasoning method Generally speaking symbolic manipulation is

the rJost fundamental contribution of ES so

Difficulty or complexity far Furthermore the first important
factor that distinguishes ES from

Reformalization conversion from a high qua lity special purpose DSS systems
description in lay terms to a form is its r elation to artificial intelligence
suitable for expert rule application AI in general and to symbolic manipulation

in particular
Type of task

2 Inference Techniques
Reasoning about self in various forms

especially for explanation Inference techniques are especially unique
in ES due to its capability of performing

Based on this definition several traits regular inferences as well as symbolic
which characterized an ES can be inferences from certain knowledge
categorized Currently it is quite common to see some

newer DSS have certain regular inference

1 Symbolic nature of the task it performs capabiU ty to obtain new knowledge for

further problem solving purposes However

2 A capacity to refine the skills ir theSE systems the symbOlic inference

capability is still very weak

3 An ability to rationalize and justify
its behavior The concept of inference is nothing more

than obtaining new information based on

4 An ability to solve important problems assumption building and

involving complexity and uncertainty justification building However the

results from the inference process are

5 A capacity to expand its range of extremely important to the reasoning process

capabil i ties because the accuracy of the latter process
is wholly dependent on the reliable data

6 A broad and robust intelligence produced by the former process

III THE DIFFERENCE BETWEEN liS AND DSS 3 LanguagEl Processing Capability

ES differs from DSS in a variety of important The language processing capability here is

respects These different respects include 1 referred to as the sum total of all

symbolic manipulation capability 2 inference linguistic facilities made available to the

capability 3 language processing capability decision maker by the computer based system
4 instruction message capability 5 heuristics

searching capability 6 reasoning capability A language system is characterized by the

7 rule base techniques 8 the technique of sun tax t hat it furnishes to the decision

separating the inference engine control part of maker and by the statements commands or

the program and knowledge domain 9 different expressJ ons that it allow the user to make

languages tools concentrations 10 extensive Bonczek Holsapple and Whinston 1980

capability of speeCh recognition and image
processing 11 recovery control capability LanguagEl processing capability is nothing
12 use of common sense knowledge 13 different uncommon in the current ES applications

knowledge representation schema 14 different e g PEARL SAVVY ALPS But it is

data analysis and representation technique 15 unusual to see a current DSS have this

logic programming capability 16 different capabiliLty The language processing
orientations to tasks 17 different focuses on capabilJLty is definitely needed for future

system analysis and design 18 use of soft DSS because it allows decision makers to

information 19 embedded models and algorithms express themselves while limiting the

20 knowledge engineering teChnique 21 permiss Lble expressions
complexity vs simplicity 22 nature of the

system 23 different system philosophy and 24 4 Instruction Processing Capability IP

reformalization capability
Instrucl ion processing capability refers to

1 Symbolic l1anipulation Capability as the 1 hree features listed bel1lw

One point of ES which deserves our attention a IP incorporates a diagnosis and

is that almost every ES project of recent debugging sub system that specifically
vintage ranging from natural language addresses a particular subject as the

understanding to visual perception has sY13tem of interest

employed an explicit symbolic representation b IP usually constructs a hypothetical
of the infor tion in its domain of del cription of the particular subject s

concern As a result general languages for knowledge that interprets the subject s

representing arbritrary knowledge are behavior

beCOming a point of focus in this
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c Sometimes IP diagnoses the weakness of cluster of rules which have common

a particular subject and identifies characteristics The advantages of

remedy representing the rules in a base are a

easy reference update delete and add

In ES applications e g WEST WHY BUGGY without access to other rules b equal
GUIDON this capability is being opportunity for each rule as selected by the

extensively applied However in the DSS inference engine c it avoids rule conflict

design it is hard to find any current DSSs e g some situations may occur where more

which have this capability than one rule will apply and 4 it

facilities the sequence of searching
5 Heuristics Search Capability

In general breaking rules and then

The ES system is a product with a computer representing them as a base are very popular
nature Therefore it is no surprise to see in current ES design This rule based

that ES systems are more powerful than DSS technique is so prominent that one may have

systems from the viewpoint of searching a misconception that any system or computer

capability There are not many DSS systems program with a component in the rule based

equipped with strong searching capability format is an ES This is quite misleading
Even in some DSS systems which own searching
capability the searching methods are quite 8 Separating of Inference IIngine from

primitive and limited to certain forms such Knowledge Domain

as bubble sort sequential search etc

Those searches are problemoriented and Separating the inference engine and

seldom incorporate data structure concepts knowledge domain serves to separate
recursive function and backtracking knowledge of how to use rules from the rules

function To deal with a simple decision themselves that is dividing the ES into an

problem these simple search methods will inference engine and a rule knowledge base

not encounter difficulty As to complex and In this way the knowledge in the rule base

large solution space problems a heuristics becomes more easily identifiable more

search must be used explicit and more accessible If these two

are intermixed domain knowledge will get
Most work done in ES is now able to use spread out through the inference engine and

heuristics searching e g GPS it becomes less clear what we ought to

puzzle solving In the near future change to improve the system The result is

parallel heuristics search will play an a less flexible system In other words

important role in search oriented problems separating those two components can reduce

the redundancy in the problem domain Once

6 Reasoning Ability the designer codes a particular domain

knowledge in the inference engine he never

Another important attribute which makes the needs to code it again in the rule base It

ES different from DSS is their reasoning is corJrnon to see that some successful DSS

ability the ability to accumulating systems which do not separate these two

informatin until the solution is reached parts that is they have some control

Most DP professionals agree that the lack of progr as that exist in both parts for the

reasoning ability is the biggest drawback of purpose of data transferring and data

the traditional DSS communication

The importance of reasoning is increasing 9 Different Languages Tools Adopted
because of complex environments and the

difficulty of obtaining hard factual data Another factor which makes ES differ from

ES can be more or less intelligent the DSS is the different languaces tools

depending on the scope of its basic adopted
principles and the quality of its

general purpose reasoning processes The Experienced builders of an ES usually
quality of reasoning is based on the develop their systems using a variety of

accessibility of relevant facts and options ranging from general programming
principles as well as on completeness of the LISP 5th generation language Pascal and

inference procedure and efficiency of its FORTRAN 3rd generation languaGe to

implementation general purpose programming developed
specifically for knowledge engineerinb

In general it is important to incorporate e g ROSIE OPS5 RLL However the DSS

this capability in the future DSS design designers develop their system by usinc
Otherwise DSS will not be able to compete traditional programming languages e g

with ES in the field of computer based BASIC FORTRAN COBOL etc and software

information systems e g dBASE III 1 2 3 and seldom develop
any special programming for individual

7 Use of the Rule Base Technique needs

Rule base is another unique characteristic 10 Extensible Capabilities With Other Systems
of ES It is designed to have many
interactive subprograms or subroutines each Because of the following capabilities ES

subprogram composed of one single rule or a has more extensible capabilities to other
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systems e g speech recognition speech schemes it is very easy for ES to express

synthesis and imaGe processing than the the symbolic constraints

DSS

Again ymbolic constraints are very hard

a Symbolic manipulation capability for DSS systems to represent Therefore

b Specific programming can be designed to this capability proves to be another factor

fit certain specialized systems which d istingulshes the ES from the DSS

c Separation of inference e ine and

knowledge domain 14 Different Data Analysis Techniques
d Symbolic inference and reasoning

capabilities Because of the interference capability the

e Unique knowledGe representation schema reasoning capability and the use of

will be covered in the latter section common sense knowledge ES systems have four

special technical methods to deal with the

11 Recovery Control Capability reliable cata or knowledge

The recovery control capability here means a Probability method Introducing a

the system should be able to repeatedly model of approximate implication and

interpret the current situation predict the th n using numbers called certainty
future diagnose the causes of anticipated ra ios that indicate the weight of the

problems formulate a remedial plan and heuristics rule e g HYCIN 1976
monitor its execution to ensure success In

other words this system has the ability of b Da a correction rule Reasoning with

reducing and also exploiting redundancy and pal tial information without

it can automatically recover from certain compromisi ng the exactness of predicate

wrong actions Just as human beings adjust calculus

their behavior by using past experiences
this capability allows the system to c FU lzy logic Discussing the law of

generate and test these experiences learned interference for fuzzy sets Zadeh

from previous actions 1979

Because of the complex tasks and multiple d Situational calculus Actions are

levels of functions there are no very represented by functions whose domains

successful liS examples presently However and ranges are situations HcCarthy and

if this capability is being successfully Hayes 1969

developed and implemented in the future ES

will playa dominant role in the field of 15 Logic Programming Capability
computer based information system

From th se points below we can see that

12 Use of Common Sense Knowledge logical programming capability is inherent

in ES and hence it becomes another

ES researchers have found that common sense difference between ES and DSS

is the most difficult thing to model in a

computer but is is important in the a Knowledge representation schema of ES

reasoninG process In the real world ES first order predicate logic

systems like human beinGS face the need to

act in spite of the lack of time facts and b Data analysis and representation

knowledge Under these situations techniques Fuzzy logic
common sense knowledge is needed to draw

conclusions from partial information c System Design Languages Tools PROLOG

provided programming logics

Generally speaking common sense knowledge 16 Different Orientations of Tasks

is very helpful to obtain the solution if it Another characteristic of ES is the generic
is being used appropriately and task that the system is built to do

efficiently However it may create an Different tasks may substantially change the

expensive mistake if the wrong information picture of a system s architecture

is provided Therefore there is always a

trade off between using common sense As we know the spirit of ES design is to

knowledge or not But it is no doubt that design a system which can deal with

the use of common sense knowledge thousands of cases with a similar nature

contributes to the unique features of ES In other l ords the architectural

implications of the task requirements must

13 Differ nt Knowledge Representation Schema be generic The main point here is that

intended tasks are another dimension of ES

There are seven different representation because of the characteristics of DSS is its

teChniques first order predicate logic personalness e g ability to deal with a

semantic nets procedural subroutines unique task and flexibility e g ability

procedural production systems direct or to satisfy individual user s needs

analogical representation property lists

and frames and scripts Because of these

seven types of knowledge representation
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17 Different Focus on Systems Analysis and ES design However in DSS the percentaGe

Design Activities of current systems which have embedded

models and algorithms is still low

The ES design is highly knowledge driven Moreover those DSS systems equipped with

inference dependent and conceptdirected embedded models algorithms are still

restricted to the field of operations

a Knowledgedriven research or management sciences such as

linear progra Jing regression line

One very important step in ES design is decision tree etc DSS needs to

space identification Space incorporate more embedded models algorithms

identification considers the knowledge in areas such as automated recovery

of the problem domain Furthermore routines automated search trace routines

another task of factoring the original and distributed processing to improve the

problem into a meta problem also productivity effective and efficient and

represents the need for another type of dependability reliability and high

knowledge metaknowledge of the performance

problem which is essential to do the

factoring Also we need to separate 20 Knowledge Engineering Design
the inference engine knowledge of how

to use rules with the knowledge domain There are three types of knowledge

knowledge of rules Therefore it is engineering design approaches factoring

no surprise at all to say that the ES into metaproblems constraints and goals

design is wholly knowledge driven and generate and test enumeration

b Inferencedependence Constraints and goals techniques are common

for both ES design and DSS design However

Recalling back the subsections of the other two approaches are unique to ES

inference capability and reasoning design Factoring into metaproblems

capability discussed above we can suggests an economy of representation by

definitely conclude that the ES design separating problem solving knowledge from

is completely inferencedependent knowledge about the ground docain 1ithout

this factoring metalevel interactions can

c Concept directed surface as confusing interactions between

ground level tasks

Reconceptualization and reformalization

are two important steps in the ES Generate and test techniques are actually

design Both steps need the activities composed of two parts a generator of

of modifying the old concept possible solutions and a tester which

reformalizing the new idea and prunes solutions that fail to meet certain

remodeling the sequences of different constraints This technique is quite useful

concepts in the inference reasoning process

Compared to these three characteristics of 21 Complexity vs Simplicity
ES design DSS design does not put it s

focus so heavily on the knowledge The complexity and difficulty of ES design

inference and concepts is recognized not only by the business

people but also computer science people

18 Use of Soft Information The complexity and difficulty of ES design
come from many sources such as the

Soft information here refers to as following

non factual information such as opinions
explanations and rumors expressed in text a Sometimes it is very hard to clearly

form Managers have to make decisions about separate the inference engine and

the future but hard factual information is knowledge base

historical and is only useful if the past is

relevant to future directions Soft b It is impossible for ES design to use a

information can add both meaning and highly uniform representation scheme

predictive value to hard data
c There are still difficulties in

From the discussion above we can see that quantifying unreliable data and

ES already uses the soft information time varying data

extensively not only in the inference

reasoning process but also in the use of d Codes a program with recursive or

common sense knowledge Therefore the backtracking functions is difficult

Sources and the potential accuracy of soft

information is of much value to the design e The data used in inference reasoninG

of future DSS process are not accurate enough to get
reliable results

19 Embedded Models and Algorithms
However DSS design seems to be much easier

Because the computer nature of the ES it is and simpler than the ES desiGn As a

common to embed models and algorithms into result complexity vs simplicity becomes
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another disttnction between ES and DSS Reformalization is a very unique
charactEristic of ES However one should

22 Nature of the System be cautious about overzealous

reformaliza tion which will force problems
Our perception of ES today is analogous to into models that are inappropriate for the

our perception of computers fifteen years expected solutions

8f0 The roots of ES actually date back to

1842 when Charles Babbage first tinkered IV CONCLUSIONS

with his machines It is quite clear that

ES cannot be divorced from the computer Based on the discussions above we can make

a SUtlmal y table Table 1 below to conclude

From another viewpoint ES generally uses and summarize this paper

the reasoning method or heuristics search

method to find a solution These methods

usually are associated with data structure

technique algorithm building To code an

algorithm in a structured type certainly is

consistent with a computer s nature
Table 1

On the other hand DSS is usually Summar Lzatlon of the Differences Between ES and DSS

user friendly menu driven and suitable to

personal needs Also DSS is easily Different Feat res DSS ES

operated by non DP trained users and hence 1 Symbolic raanlpllation no Y

is easily accessible No lOnder some

professionals claim that DSS systems are
2 Inference capat llity limited Y

no symbolic

businessoriented lnference
3 Language proce slng capab1lity no Y

23 Different Design Philosophy 4 Instruction tne sage capability no Y

The DSS is designed to be flexible
5 Searching capability limited no

heuristics

user friendly and decision oriented at any search Y

management level while ES is designed to be o Reasoning capabllity no Y

expertise in dealing with specific job In

other words the goals of an ES are
7 Rule base technIque no Y

three fold
B Separation of loference engine no Y

wlth knowledge domain

a To attain high performance 9 Languages toclu concentration 3rd and 4th 3rd and 5th

generation as well a8

b To act like a human expert to achieve speCial

certain tasks
designed

C To produce high quality results in 10 Extensible with other systems hard easy

minimal time 6peecll recognition l11ag8
processing I ete

Therefore the ES should be able to
Recovery control capability no Y

12 ij e of comalOn 8ense knowledge no Y

t Solve the problem 13 Knowledge r epresentation schema no Y

IIxplain the result
7 types

II Learn from experience 14 Data analy is and representation limited Y

Restructure the knowledGe
hard to

quantify
t Degenerate gracefully timevarying

Determine relevance
environmental

data

This is quite different from the DSS design
15 Logic progr 8lllUllng capability no Y

philosophy e g data management
16 Orientatiorl of t asks individual and generic

flexible coDlllOn and

capabili ty analytical capability general

transportability and maintainability 17 Foous on s 5tem analysis and flexible knowledge

dfldgn personal inference

24 Reformalization
and euy nd

accessible concept

The usual design process for an ES is to
18 Uti ot soft llformation limited Y

take a problem stated in some arbitary form 19 Embedded mCjel l algorithm limited Y

and then convert it into a form appropriate 20 Knowledge Elnginaering technique no Y

for processing by expert rules This form

may be a collection of data with the task of
21 Complexity Vl simplicity simplicity oomplexity

finding appropriate patterns in it then 22 Nature of IYltelIl design businesa computer
oriented oriented

acting in accordance with the specific
domain covered by the expert There are two 23 System phil osophy userfriendly expertise

kinds of reformalization 24 RefoMllalh ltjon limited some Y
DSSs use pro
totype design

a Simple translation from one surface technique

form to another e g MACSYMA

b Complete reconceptualization of a

problem or condition description
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ASSURING QUALITY CONTROL
OF APPLICATIONS DEVELOPED BY END USERS

WITH FOURTH GENERATION LANGUAGES

by J K Pierson
James Madison University

ABSTRACT

As end user computing becomes firmly establ i shed in

organi zations the number of applications developed by

nonprofessional programmers grows This paper first examines the

phenomenon of end user developed applications the factors

leading to the growth of end user application development and
trends in end user computing Secondly quality control concerns

are discussed Finally training needs for information systems
professionals and end user developers to assure responsible
development of applications by nonprofessional programmers are

examined Recommendations are made for implementation of

appropriate quality control training for students in educational
institutions and for those already in the work world

The development of new applications Factors leading to the increase of end

by nonprogrammers i s a growing user developed applications cited by

phenomenon Predictions are that by the Rivard and Huff 10 are extensive and

end of the decade over 50 percent of all ongoing decreases in computer hardware

new applications will be developed by prices and the development of user

nonprofessional programmers called end friendly software

user application developers 2 In the

past the vast majority of new Not all end users develoD

applications were developed by applications on their ow n End users

information systems professionals using h a v e been classified i n several

established systems design procedures different ways 7 8 11 Six

The trend away from professionally classifications of end users proposed by

developed systems dictates that Rockart and Flannery 11 are

attention be given to training current
and fu tu re end users in the responsible Nonprogramming end users with access

development of applications to computer stored data only
through a menu driven environment

T his paper exami nes 1 the or strictly followed procedures
phenomenon of end user applications
development 2 concerns with end user Command level users who access data

developed appl ications and finally i n the for m o f simple

3 recommendations for training end inquiries for their own purposes

users i n development techniques to

assure quality control of appl i cati ons End user programmers who use both
command and procedural 1 anguages

THE PHENOMENON OF END USER DEVELOPED They develop the r own

APPLICATIONS applications for themselves that
in some cases are used by others

The development of computer based

appl i cati ons by those not classified as Functional support personnel are

data processing professionals began as a individuals who have become

response to the inability of data informal centers of expertise on

processing organizations to meet the systems design and programming
demands for new or expanded computer within their own functional areas

based information systems In the mi d

1970s Schneiderman 12 argued that the End user computing support personnel
increasing use of computers would cause often located in a central support
amateurs and novices to demand easy to o r g ani z a t ion s u c h a s a n

use facilities to develop their own Information Center Their duties

systems That forecast has been may include assisting end users

realized and predictions are now being and developing application or

made for increases of end user support software

developed applications both in numbers
and i n the percentage of total new DP programmers are professionals
applications Scott predicts tha t over in the centralized Information

50 percent of all new applications by Systems organizations who program

1989 will be developed by end users i n end use roo languages They
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provide service to end user administration and maturity
departments wi shi ng to hi re Literature in the field leads to the
contract programmers conclusion that end user computing in

many orgclnizations is at the control
M eLl a n 8 c 1 ass fled s y s t I m s s tage 11 Now the n I I d i sapparI n t to

dev loped by end users accord ng to
assure that end user applications are

thelr use personal departmental and developed with sufficient quality
cor orate In a study of time sharing control plrocedures This section of the
envlronments Rockart and Flannery 11 paper examines concerns in controlling
note that the programs developed by end end user developed applications
user programmers were almost
exclusively developed for their own use The trend toward user developed
Such applications could be classified applications has not occurred without
according to McLean as personal problems Benson 1 in his study of
sy tems There is mounting anecdotal over 30 private and government
ev dence however that some end user organizat iol1s found that data processing
developed applications are being shared professionals concerns related to the
with colleagues 2 3 5 increase in user developed applications
Applications that are shared move from included documentation data backup
the personal category to the security and the fear that end users

departmental or even the corporate might become de facto programmers and
categories thereby be sidetracked from their

careers In a report of their study of
Probably the most influential user manager satisfaction Doll and

factor in the increase in end user Ahmed l J note the importance of

computing has been the acceptance of avoiding the development of
microcomputers in the workplace That inappropriate personal computer
is not to imply however that applications
applications are developed by end users

only on micros many use mainframes or a Rockart and Flannery 11 did an

mainframe micro configuration in depth study of time sharing users and

informatjio systems staffs in seven
Tools employed by end user large organizations They list several

developers are often referred to broadly cruci al management processes that they
as fourth generation languages There did not see in place in the
is a debate over the exact meaning of organizations 1 a strategy for end
the term A more precise breakdown of user computing 2 development of end
end user tools is listed by Hicks 6 user computing priorities 3 policy

recommendations for top management and
Integrated packages that combine data 4 control methods for managing end

management spreadsheet and user computing Recommendations to

graphics capabilities control end user computing were made in
response to the perceived concern that

Database query languages end user costs are rising too fast and
are out of control Additional

Report generators concerns were that little attention is

being given to the justification of new

Financial modelling languages systems and that amateurish development
proj ects 3 re not well managed

Graphics languages
Of particular concern to Rockart and

Application generators Flannery 11 are operational systems
developed by end users that feed into

Very high level programming languages larger systems They suggest that there
shoul d be a control Drocess to

Parameterized application packages identify and highlight such systems for
consideration of careful documentation

A wide variety of packages designed the incorporation of necessary edit and
for end user application development are control features and inspection by the
available for both microcomputers and corporation s auditors In other
mainframes words user developed systems that feed

into other systems should be subjected
to the same validation processes as

CONCERNS REGARDING END USER DEVELOPED professionally developed systems
APPLICATIONS

Even simple user developed systems
Nolan 9 proposed several models can cause problems Creeth 3

identifying the stages of information describes a spreadsheet application
system growth The stages in his six containinintricate formulas that was

stage model are initiation contagion given by a department manager to a

control integration data fellow m 3nager who had a need for a
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similar but not identical spreadsheet Audit trails All report figures
A minor change in the spreadsheet was should be traceable back to

made but not carried through to all the their sources Additionally any
formulas that should have been modified d a t a it ems h 0 u 1 d be
with the result that an overhead figure traceable forward to its impact on

was understated A mistake of this type results of the application
may not be readily noticeable but may
have disastrous effects Creeth also Operating controlQuality assurance

relates that some industry experts procedures should be included to

estimate that one out of every three insure that at the time of

reports generated from spreadsheets execution of the application all
contains errors Because of the fact data items have been entered that
that many spreadsheets are used for all appropriate data is processed
decision making that do not generate and that the results are compared
printed reports the possibility must be to independent figures
considered that the estimate of one of
every three spreadsheets containing Backup and recovery Users should
errors is understated select software development

packages that adequately enforce
TRAINING END USER APPLICATION DEVELOPERS backup and recovery

Rockart and Flannery 11 cited the CONCLUSIONS
critical need for several different

f
types of education End user developed applications will

grow both in number and the percentage
1 the need to educate information of total new applications developed

systems personnel in the capabiities and Because such development is done by
use of end user software nonprofessional programmers there is

great concern that appropriate quality
2 the need for in depth education of control measures will not be taken

end user application developers the end unless the end users are aware of the

user programmers functional support measures and their importance
personnel end user computing support Recommendations for implementing
personnel and the professional effective education for end users to

programmers described above assure quality control of end user

developed applications are

3 the need for brief how to

example based education for 1 Identify personnel who have

nonprogramming end users responsibilities for end user computing
and match each to the appropriate type

4 the need to educate line of training
management and key staff managers so

they can more wisely judge the systems 2 Put in place rigorous training
to be developed by their people programs based on the specific needs of

each group

5 the need to educate top 1 i ne

management as to the tool s techniques 3 Insure that adequate assi stance is

and potential impacts of end user available for end user developers and

computing that refresher training courses are

available when needed

Quality control topics that should

be included in training end user 4 Additionally it is recommended

application developers are listed by that educational institutions stress

Davis and Olson 5 quality control procedures of end user

developed applications in all computer
Adequate testing of applications

related courses particularly those for
Man yen d use r s e i the r majors in Computer Information Systems
ignore testing or have confidence and Management Information Systems
in simple cursory testing
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TEACHING FOURTH GENERATION LANGUAGES

WITHIN THE CIS CURRICULUM

James H Blaisdell

Computer Information Systems
Humboldt State University

Arcata CA 95521

ABSTRACT

Fourth Generation Langua8Bs are presently being implemented by industry at an accelerated rate They
offer new modes of system developnent and higher productivity In addition to the importance of

exposing CIS students to the state of the art tools which are being used in industry there are

pedagogical benefits to be fliiined by incorporating 4GLs within the CIS curriculum there are also

hurdles to overcome

BACKGROUND INDUSTRY S REASONS a user oriented interface

FOR AOOPlING 4GLs an inter active database programming
env ironment

James Martin opens the Manifesto for Computing access to decision support IBcka8BS
Professors in his book An Information Systems use of applications @enerators
Manifesto with the following admonishment interfaces to different storage formats

Blaisdell 1 986
There is a gifliintic gulf between the most

useful new directions of commercial data It is most common that the underlying data base

processing and what is being taught in most is based upon the relational model Upon
universities Orient the teaching to future becoming the topic of a draft ANSI standard

real world needs Structured Query Langua8B SQL which has been

a de facto standard has moved one step closer

At present only a handful of colle8Bs and to becoming the standard data base interface in

universities deliver a course on Fourth 4GLs
Generation Languages 4GLs I am aware of none

that have made such a course a required IBrt of New Hodes of Systems Developnent
the curricul urn Given that only about fifteen

percent of the major corporations have With the advent of 4GLs two major changes are

implemented 4GLs Schatz 1985 this is not a occurring in the way applications are developed
surpriSing state The estimates are that by 1 small systems are being developed by the

1990 ninety five percent of the major functional end user and 2 systems are being
orfliinizations will have implemented 4GLs CIS developed with prototyping techniques
curriculum managers should pro act to this

change in systems developnent by incorporating Many people define 4GLs as tools for end users

4GL tools within the CIS curriculum It is indeed some of the available products are

clear that whether we pro act or react we will targeted specifically at end user programming
be teaching 4GLs in some manner in the 1990s In addition to reporting on the seven year

applications develoIJllent baCklog James Martin

Full covera@e of 4GLs is beyond the scope of has estimated that fully seventy percent of the

this paper however I feel it is necessary to applications required by end users are small

prOVide some background for those who might not Martin 1982 Typically these programs are a

be familiar with 4GLs and establish some common few hundred to a couple of thousand lines of

ground for those who are familiar with various COBOL code in size and they perform simple
different 4GLs manipulations and produce a report Using the

non procedural programming component of a 4GL

A Definition an end user can meet his own requirements in a

fraction of the time required by a conventional

The most certain thing to say about defining systems analysis and design effort With the

4GLs is that there is no agreement upon a non procedural language the programmer whether

definition I offer the following as our CIS profeSSional or end user specifies what

agreement on what is meant for the remainder of is required rather than how to perform the

this paper task

A Fourth Generation LanlnlllPe 4GL is the use of The second mode of system developnent which is
I sophisticated programming extensions to database fostered by the availability of 4GLs is the

technology These extensions include most of prototyping of applications One of the things
the following
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that has become clear from thirty years of using product i vity and ease of use of 4GLs the

the conventional systems analysis and design solution stat ement is closer to our natural

life cycle is that the user can only representation of the real world problem
infrequently fully specify the performance
requirements at the beginning of a project The Language Shapes the Very Way We Think

result is that as requirements surface or

change we either accept changes to the design The second way that language is important in

and modify the project or we force the user to problem solvjng is more subtle but perhaps even

accept less than he learns he wants as the more important According to the Whorf Sapir

project unfolds In prototyping a user and a Hypothesis the background linguistic system of

CIS professional work together j nter actively each language is not merely a reproducing
with interactive tools to build a working model instrlDDent fc r voicing ideas but rather is

of the appl ication The working model allows itself the shaper of ideas Whorf 1956
the user to identify what is really needed The 4GLs provide the programmer with a richer

prototype can be refined and become the actual text ure of language from which to choose

application software or it can serve as the including procedural non procedural and

requirements specifications for a recoded full visual progrslmming The student who learns to

scale system program using multiple language modes may in

fact have multiple prOblem solving modes

Increased Productivity
Leveraging Students Time

In both of the new develoEent modes as well as

in the use of 4GLs within the conventional A third reason for using 4GLs in those CIS

systems analysis and design life cycle the courses which do not teach syntax as their

issue is productivity Through each language primary fOCUII systems analysis and design or a

generation language developers have sought to programming project is that the use of 4GLs for

provide applications developers with an increase implementation of student assignments can

in productivity Typical claims for using 4GLs leverage the student s time In the same sense

instead of COBOL are a ten fold increase in that SPSS or SAS free the student from detail

productivity Bozman 1984 Reported computational tedilDD and allow a student

performance varies depending upon the learning statistics to perform real

application from twice to as much as eighty statistical analysis the use of 4GLs within the

times the productivity of COBOL Martin 1985 curricullDD Cliln free CIS students from the tedillll

Considering that the implementation of of detail programming and allow them to focus on

structured techniques yields only about a learning to ilOl ve real problems and develop

twenty five percent in in productivity Jones systems
1979 it is no wonder that industry is

embracing a tool that claims productivity DIFnCULTIES IN TEAmING 4GLS

increases of an order of magnitude
Even if you find merit in the proposition of

PEDAGOGICAL REASONS FOR TEACHING roURTH offering a 4GL course within your curriculllll

GENERATION LANGUAGES there are difficulties to overcome The key
problems are 1 placement within the

In the Information Systems Manifesto for curricullDD n software and 3 texts

Computing Professors Martin admonishes us to

Orient the teaching to future real world Placement wUhi n the CurriculID

needs Teach students languages such as FOCUS

SQL and PROLOG not BASIC Martin 1984 Placing the I GL course properly within the

curriculllD will depend upon the following
Issues of increased productivity and use by end factors 1 the goals of your current

users routinely captures the attention when curriculllD faculty interest 3 flexibility

considering 4GLs Certainly it is important within your 3x1 sting curriculID and 4 desire to

that we educate our students using state of the adhere to curriculID models

art tool s However in addition to the

productivity issue there are other important The focus can range across a continulDD from end

aspects in teaching 4GLs user oriented through a survey of 4GL concepts
to programming in 4GLs after the model of an

Higher Level Language Closer to advanced COBOL course Figure 1 depicts a

the Real world Problem continulDD of course orientations Appendix A

represents a course outline for the CIS major

Language impacts problem solving in two focused toward actual programming in a 4GL while

important ways First the correct symbolic Appendix B r3presents a course oriented toward

representation of a problem can aid in the the end user The two end points seem to offer

solution This can be easily demonstrated by more pragmat ic courses for the CIS department to

asking you to multiply nlDDbers where the offer as a major and service course

operands are represented as Roman NlDDerals for respectively A course surveying 4GL concepts

example multiply XXIX by IX You probably with focus 010 language requirements and

found yourself translating it is a challenging constructs similar to or an extension of the

task in the wrong representation Rich 1985 tradit lonal survey of languages course may

The impact language has on problem solving is emerge within Computer Science programs

more profound than this simple demonstration and

in fact accounts for much of the increase in
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programming position if he had learned

I Introductory COBOL and 4GL than if he had

End User Survey of 4GLs CIS Professional learned Introductory and Advanced COBOL

Oriented Programmer Oriented

The difficulty in embedding 4GLs in the DSS

Figure 1 A Continuum of 4GL Courses course is that the traditional very

quantitatively oriented DSS course is already

The 4GL course could simply be offered as a being required to accept new material in the

special topics course or perhaps as a formally area of qualitative decision making from the

defined elective course This option has the emerging discipline of expert systems If 4GLs

benefit of disturbing the current structure of are merged with DSS some component of

the curriculum as little as possible however quantitative or expert systems DSS coverage will

it does not maximize the benefits of integrating have to be compromised

4GL within the curriculum
A fourth curriculum decision which is not a

Another option would be to integrate 4GLs mutually exclusive option in fact it might be a

throughout the curriculum In fact regardless way to amortize the cost of software is to

of whatever other options you might take 4GLs offer a 4GL service course to functional

should be treated throughout the curriculum disciplines other than CIS majors Such a

Given that you had the required software it course would be well positioned at the upper

would be possible to embed 4GL concepts in division or graduate level of the business

courses such as Introduction to Programming program

COBOL Systems Analysis and DeSign Software

Projects and perhaps others The major Software for the Course

drawback to this approach is that coverage would

be uneven and non standard and there is no text Software for the course presents two

material to support integration for example a difficul ties selection of the software package

COBOL text with an assignment that includes and price There is no standard for 4GLs In

embedded SQL The Database course is absent some ways this is good and in some ways bad

frcm this list of courses where 4GL concepts It would be incorrect to prematurely standardize

might be embedded because 4GL concepts should 4GLs and cap off innovation yet the lack of

necessarily be integrated in the Database standards complicates the decision on what 4GL

course However coverage of some aspects of to teach In contrast to selecting software to

4GLs within the DB course will not suffice for deliver a third generation business programming

coverage within the curriculum because the focus language course there is no equivalent to COBOL

of the DB course ought to be the logical design with regard to being the industry standard The

representation and management of data rather first decision regarding software is driven by

than the manipulation of the data the focus of the course specifically whether it

is oriented toward end users or DP CIS

A third alternative is to formalize the course professionals as the applications developers
and make it a required part of the curriculum Having made the decision regarding the focus of

There would be two possible scenarios for this the course if money were no issue the question

option 1 create an entirely new course and 2 of which package could be resolved in one of two

merge 4GL concepts into an existing course ways 1 teach the package with the largest

Given the intensity of most CIS programs few market share or 2 teach a package based on the

curriculum managers have the luxury of simply emerging standard for the underlying relational

increasing the number of units in the major data base SQL Unfortunately these are

Creating a new course usually means forcing an mutually exclusive today

existing course out of the curriculum Merging
4GLs with an existing course leaves few choices The industry leader in terms of installed

within typical CIS curricula the most likely is systems is FOCUS SChatz 1984 however FOCUS

the Decision Support Systems course Both of is not based upon SQL There are many 4GLs

these ideas require elaboration which incorporate SQL as the data base language
but SQL implementations vary with regard to

About the only course that is a logical extensions such as graphics statistical

candidate for outright replaceJent is the one packages and other modeling tools Further

which 4GLs may functionally replace advanced more the data base language is only a portion

COBOL Most employers who expect a new college of a 4GL albeit an important portion

graduate to become a COBOL programmer recognize
that learning COBOL at the university has taught The next problem is matching choice of software

the student the basics of problem solving with with the CIS budget If selecting the right

the language and demonstrates the student s software were not difficult enough many of the

trainabililty They still must teach the packages have demanding hardware requirements

student their organization s way of COBOL Al though the most popular mainframe 4GLs have

programming Given the move by most large been brought to a PC environment many require

organizations to 4GLs a very fast paced an IBM PC 370 Virtually all require at least a

Introductory COBOL course at the university well configured PC including a hard disk or a

could leave the student able to perform network file server Mlny of higher education s

elementary maintenance and ready for the PC labs are not so well equipped Although some

organization to train A graduate of a CIS of the systems will run on minicomputers popular

program in the 1990s would be more employable with CIS programs they are resource intensive

with regard to an entry level business and the software license is expensive What is

299

11 11 I



needed is a constrained version of a popular 4GL BIBLIOGRAPHY
like FOCUS Oracle or Informix 4GL which

contains all of the features without all of the Blaisdell James H 4GL Working Papers
capaci ty of the production system HIDboldt State University 1986

Texts for the Course Bozman Jean Bank Saves With 4th Generation DB
System Jnfoflation Systems News 1984

At the present time there are few textbooks to

support a 4GL course Couger 1985 James Cougar J Daniel Annual Bibliography of
Martin has certainly written the most on the Computer Oriented Books Computin
topic While the industry s most successful l lettlr for Schools of Businesl
seer has treated 4GLs in at least five titles January 1985
the treatment is always oriented to the DP CIS

manager not to the CIS student The first Frand Jason
L

and Ephraim R Mclean SlIIIIDary
Martin book to consider is Fourth GeneratJon of the Second Annual UCLA Survey of
Lanp uapel Vol IDe 11 Princi It is current Business School Computer Usage
and extremely valuable for background and a QmmuniQtJ9ns of the ACM January 1986
managerial perspective It provides guidelines
for managing the development effort with 4GLs Jones T capers The Limits to Programming
and the use of accompanying tools such as Action Product1v ity Proceedinps of the Guide and
Diagrams It demonstrates some code It is Shar Al1PLicaU9 DevelolEent SympOsium
however not a programming text book in the vein 1979
of our common Advanced COBOL books Vol umes II
and III also provide excellent reference Martin Jame s An Information Systems Manifesto

I sources VolIDe II treats non IBM packages Prenti Hall 1984
while VolIDe III is devoted to IBM 4GL packages

Martin Jame s Fourth Generation Lanpuapes

Although becoming dated Applications y olIDe
IPrinciples Prentice Hall 1985

DevelolEent withouPro rammers is an effective

book to present the overview of end user Martin Jame and C McClure Action DialUams

programming in an upper division or graduate Clearly tructureQ ProlUam Desipn
level service course for functional end users PrenticE Hall 1985
It is certainly worthwhile reading for CIS

majors but it is not a text which can support Martin Jame and C McClure Software
delivery of 4GLs within the CIS curriculum in Maintell i c The Problel and its
any more than an adjunct role Other Martin luti l Prentice Hall 1983
books that deal with the topic are An

InformatJ 91 Systems Manifelto Action DialUams Rich Robert Influence of Language on Its
and Softwar Maintenance It Eroblem and its User In The Role of LanpuaJl e in Problem
Solutions the latter two are co authored with lvin 1 R Jernigan B W Hamill and
C McClure D M WE intraukb eds North Holland 1985

There are several texts which address some Schatz I Will le Can RAMIS II Deliver
aspect of 4GLs and therefore might serve as tamati91 July 15 1985
supplementary texts Unfortunately none of
them can serve as a stand alone text to support Whorf Benjamin Lee Lan uaJle Thou t and
a CIS course on 4GLs These texts are listed in alill selected writings edited by John
Appendix C B Carroll MIT Press 1956

OONCLUSION

My recommendation given the importance of 4GLs
is that the course be taught in two modes
1 as a stand alone required course in the
traditional CIS curriculum and 2 as a service

course aimed at the upper division Business

major If the additional units of a required
4GL course cannot be tolerated within your
curriculum the Advanced COBOL course can become
an elective course Software for the CIS course

should be a production programming oriented 4GL
such as INFORMIX 4GL and it should have a SQL
base The software for the service course

should be an end user oriented package such as

Oracle or FOCUS I have chosen Oracle because

of its underlying SQL base With regard to

texts for the course you will have to improvise
and supplement from several sources Depending
upon your software choice I would expect that

you will find acceptable texts to support the

course within the next few years
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APPENDIX A Martin James Fourth Generation Lanpua s

PROGRAMMING WITH FOURTH GENERATION LANGUAGES Volume Principles Prentice Hall 1985
AN ABBREVIATED OOURSE OUTLINE

FOR A 4GL OOORSE ORIENTED TO THE CIS MAJOR Martin James Fourth Generation Lanpuages

VolumelL Representative 4GLs Prentice

PART I OVERVIEW OF FOURTH GENERATION LANGUAGES Hall 1986

1 INTRODUCTION THE SOFTWARE CRISIS AND Martin James Fourth Generation Lanpuapes

LANGUAGE GENERATIONS THE FOURTH GENERATION Vol ume III 4GLs from IBM Prentice Hall

AND THE GOAL OF INCREASED PRODUCTIVITY 1986
2 OONCEPTS OF PROGRAMMING IN ANY LANGUAGE

3 FOURTH GENERATION PROGRAMMING WRITING Martin James and C McCl ure Action Diaprams

REPORTS ClearlY Structured Propram Desipp
II UNmRLYING THEORY RELATIONAL SYSTEMS Prentice Hall 1985
5 DATABASE PROGRAMMING IN SQL APPLICATION OF

RELATIONAL THEORY Martin James and C McClure Software

Maintenance The Problem and its

PART II IEVELOPING SYSTEMS WITH FOURTH Solutions Prentice Hall 1983
GENERATION LANGUAGES

McCracken IBniel D Guide to NOMAD Addison

6 mVELOPMENT ENVIRONMENTS AND mVELOPMENT Wesley 1980
TOOLS

7 END USER PROGRAMMING Stonebraker Michael The INGRES Papers

8 mVELOPING LARGE SYSTEMS Addison Wesley 1986

PART III IMPLE NTING FOURTH GENERATION Towner Larry E The ADS ONLINE Cookbgok
LANGUAGES MacMillan 1986

10 SURVEY OF OOMMERCIAL SYSTEMS APPENDIX D

11 MANAGING THE 4GL ENVIRONMNT ANNOTATED LIST OF SELECTED 4GL 3lFTWARE

12 A GLIMPSE OF THE FUTURE

The following list of software vendors of 4GLs

APPENDIX B is not intended to be all inclusive There are

APPLICATIONS SOFTWARE WITHOUT literally hundreds of 4GL products AI though
TRADITIONAL PROGRAMMING AN ABBREVIATED OOURSE many colleges have access to a super mini

OUTLINE FOR A 4GL OOURSE ORIENTED TO capable of running 4GL packages the limitations

THE BUSINESS MAJOR of the quality of terminals coupled with the

expense and degradation in performance of the

1 THE SOFTWARE IEVELOPMENT CRISIS super mini argues for delivering the course on

2 SOFTWARE mVELOPMENT WITHOUT TRADITIONAL PCs Since the majority of colleges of business

PROGRAMMING END USER SOFTWARE mVELOPMENT have IBMPCs Frand 1986 the list includes

LANGUAGES those popular systems which will run on a PC

3 CASE STUDY OF AN INSTALLATION Some require a hard disk or network file server

4 lUNGES IN DP MANAGEMENT NEW IDLES FOR DP

PROFESSIONALS FOCUS is end user oriented and retails at 1295
5 CANNED SOFTWARE APPLICATIONS for the PC and requires a hard disk and 512KB
6 THE CENTRALITY OF DATABASES INTRODUCTION IBI the vendor offers an educational discount

TO SQL It is the market leader It is more attuned to

7 APPLICATIONS GENERATORS the End User A major drawback in teaching
8 INTRODUCTION TO ORACLE prospective CIS professionals is that it is not
9 SURVEY OF 4GLs SQL based

10 THE INFORMATION CENTER

Oracle is end user oriented and retails at 995

APPENDIX C for the PC It requires a hard disk and 512KB

TErrS WHICH PROVIm SUPPLEMENTARY SUPPORT Oracle Corp offers a 40J educational discount
FOR A 4GL OOUr SE They will also let you try it for thirty days on

the basis of a Purchase Order

Benne Bart The Illustrated PC FOCUS Wordware

Publishing 1985 INFORMIX 4GL is oriented to the CIS

professional It retails for 995 and RDS
Date C J Guide to DB2 Addison Wesley offers a 75J discount for educational

1984 institutions In order to effectively teach

prototyping concepts it is necessary to
Katzan Harry Jr Invitation to Mapper I purchase the ISQL package also 795 4GL

Petrocelli 1983 requires a hard disk and 512KB ISQL will run

on a dual floppy PC with some uncomfortable
Martin James cation DevelOPment Without disk swapping Demonstration versions of both

Proprammers Prentice Hall 1982 are available

Martin James An Information Systems Manife to

Prentice Hall 1984
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COMPUTER AIDED SIMULATION AND TELE OPERATION OF A ROBOT ARM

Nishith Bhushan and Aminul Karim

Department Of Electrical Engineering
Colorado State University
Fort Collins CO 80523

ABSTRACT

In this paper computer aided graphical simulation and tele operation of a robot arm

are considered The hardware consists of a PS300 graphics system Evans Sutherland

an IBM PC AT and a SIRI robot arm interlinked via bi directional communication and

controller interfaces Simulations of the robotic system are conducted on the PS300

The IBM PC AT equipped with a Data Acquisition and Control Adapter Board acts in

conjunction with a hardware controller as a sophisticated controller for the robot arm

A wide variety of robot control algorithms can be designed and implemented on the

IBM PC The performance of the robot can be observed monitored through a computer

generated image on the PS300 display monitor Furthermore the existence of many devices

on the PS300 enables the realization of a highly flexible method of man machine

interaction between the robot via the interactive controls of the PS300 graphics system

An additional linkage between the PS300 and a DEC VAX ll 780 gives the possibility of

implementing AI algorithms for adaptive learning of the dynamic behaviour of the physical
robot Initial results are presented although the emphasis is on the methodology

I INTRODUCTION II GRAPHICAL SIMULATION ON THE PS300

Graphical Simulation is considerably The PS300 graphics system is based

important in the present state of the art on a data flow architecture and has 52

in Robotics and various CAD CAE related interactive input devices The

applications 3 uch a simulation simulation program in PS300 graphics

graphical context everywhere in this command language is resident on a VAX

paper is more powerful when it is linked 11 780 which serves as the host computer
to an actual robotic system The robot for the PS300 The PS300 s display
can be controlled from the graphics device processor takes over once a graphics
or the graphics display can serve to file has been sent from the VAX The

monitor the work of a robot especially display can be interactively controlled

in a hazardous environment from which through a provision of programmable
visual information cannot be extracted dials and function keys

through the regular means TV cameras

etc A SIR l robot arm is simulated on

the PS300 with all its 6 degrees of

A methodology to achieve this is freedom dof incorporated in the inter

presented in this paper where the control active nodes of the display file l be

theory or the kinematics of the robotic workspace ot the robot arm as well as

system are not the focus PriMary the limits of each dof are defined in

consideration is given to the software the display file For instance lower

needs with the aim of focussing on the and upper limits for rotation of an end

hardware interfacing problems in the effector can be set to the prescribed
future For the kinematics look at 5 value taken from the actual robot arm

Figure l shows a skeletal display tree

There are three phases in the design used for simulating the SIR l robot arm

of the overall system and each leads

to the next fhey are The animation capability of the

PS300 allows a dynamic display which

1 Simulation of the robot arm makes possible concurrent demonstrations

or jobs to be assigned to the actual and

2 Learning by motion the simulated robot arm A sequence of

motions are attained by interactively
3 Tele Operation or the learned updating the dynamic nodes of the

stage display file for rotation and trans

lation This updating can be done

manually or through clocked function
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FIGURR DI5PIJY l REE FOR SIR I ROBOT ARM
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Various nodes explanations are T Translation S Scaling
R Rotation I Instance of V Vector list

Single circles modelling transformations on data structures

double circles dynamic nodes can be updated
triangles used for combining two data structures

networks III LgARNING BY MOTION

A workplace is simulated and In the flrst stage these networks

obstructlons are placed in accordance are upgraded with the spatial motion

with those in the actual workplace The values of the actual robot The data

simulation feels the obstructions and from the software controller in BASIC

halts any motion as it is programmed to used to drive the robot is sent to the

do so on intersection of the robot s VAX 11 780 and is translated to spatial
boundaries with the simulated objects data That is the robot control input
A better method would be to provide the is chanqed appropriately for application
actuClI robot with sensors which send as the control input for the simulation

information to both the controllers The translation program on the VAX

for the robot and for the simulation 2 attains an isomorphic mapping between

304



the controls for the robot and for the desirable And going ill path of other

display so that the displayed image researchers in this area 1 a major
in terms of workplace and dof limits step would be to incorporate intelli

The mapping is done by isomorphic blocks gence in the automated tele operator so

for each dof and an internal isomorphism it can adaptively learn from its is used

for singular motion mappings environment and make the neccessary

adjustments quite like the manner in

The mapping in LISP provides data which humans adaptively change behaviour

that is fed to the simulation program for and tasks based on changes in their

updating the dynamic nodes At present environment 4

real time simulation is not conceivable

as the new data values are stored in a

file for later updating owing to the PS300

nature of UNIX based systems The nodes INPUT

are updated with one value each time A

continuous stream of data needs to be

available to the PS300 display file for ISONORPHIC

real time processing MAPPING TO ROBOT

CONTROL
IV TELE OPERATION

In essence this is a learned state
The learning incorporated from the

mapping is used to operate the robot arm

from the PS300 display dials The dial

outputs can add dynamic control to not

only the simulation but also the actual

robot arm These outputs are sent to
the host computer for translation from

spatial data to signals for the robot

controller The software controller on

the IBM PC is replaced by the graphics
controller The schematics are shown in

hgure 2 Figure 2 Tele Operation

The accuracy of the forward and

reverse isomorphism that relates two data REFERENCES

types determines the accuracy in the

transfer of controls from the numeric 1 Badler Norman I B L Webber J U

alpha keyboard to the PS300 dials The orein and Jonathan Korein

bi directional communication interface TENPUS A System for the Design
between the robot arm and the simulation and Simulation of Mobile Jlgents in
allows the use of various learning cycles a Workstation Task Environment

to define tasks for the robot arm It is 1983 Trends and Applications
more natural to control the robot through Automating Intelligent behaviour
tele operation as it provides for the Applications and Frontiers 19B3

dexterity of human control pp 263 269

2 Bajcsy Ruzena Integrating
V CONCLUSIONS Vision and Touch for Robotics

Applications ibid 1 pp 193 7
Tele operation is mostly used for

operation in environments hostile to man 3 Cohen A and J Erikson Future

and TV is the most common viewing medium Uses of Machine Intelligence lor

4 Graphical simulation is required in the Space Station and Implicatlons
cases where visual data extraction from for the US Economy IEEE J of

the environment is not possible Our Robotics and Automation vol RA l

methodology fits in those situations No 3 Sept 1985 pp 11 7 123

Although only a robot arnm is used 4 Johnsen E G ana W R Corliss
extensions can be made to incorporate a Human Factor in Teleoperator Design
full robot Instead of a manual tele and Operation Wiley New york
operator the process can be automated 1971

whereby the human factor is placed in

the control loop which is often

305

111111



ASSESSING THE FOURTH GENERATION LANGUAGE AS A PRODUCTIVITY TOOL
AN EXAMPLE OF USE FOR THE BUDGETING SYSTEM FOR THE IDAHO LEGISLATIVE OFFICE

Wita Wojtkowski Boise State University Boise Idaho 83725 208 385 1372

W Gregory Wojtkowski Boise State University Boise Idaho 83725 208 385 1227

ABSTRACT

Use of the Fourth Generation Language for the HP 3000 is presented productivity gain and

improvement of design technique through its use is discussed

INTRODUCTION The 4GLs offer the tool for effective and

efficient implementation of real life

It appears that there are two major problems computer systems Users are able to

with the way information systems are concentrate on solving their particular
developed the process of the development is problem and not to worry about the l c

too long and right systems are never requirements of the specific language
developed first time around Very important too syste developed with

4GLs are easy to maintain

For the last two decades information systems
researchers and practitioners have been Good 4GL will have the dictionary system
trying to develop tools which will help to which will support different data base

alleviate those problems The tools include management systems DBMS and file types in

programming techniques based on structured some 4GLs the DBMS is the integral part of

methodology code generators query the 1 angu age It will also have an

1 anguages and in recent years prototyp n extensive screen design and reporting

egf Fourth Generation Languages 4GLs
2

facility It should allow to ca 11 upon
subroutines writteJJ in some other procedural
languages In on page 36 there is an

The 4GL originated with the business sector extensive list i dent Hy i ng properties of

t 1968 but the introduction process was slow languages that can be considered as 4GL type
During the last five years increased

interest in this class of languages can be With the 4GL which allows for fast creation
observed Researchers in academia are and modification of systems prototypes one

show ing greater interest moreover there is should be able to substantially shorten the

some pressure to introduce them into the system analysis and design stage Moreover
curricula of information science and computer prototyping is the most appropriate technique
science depa trents of educational g5 the design of systems with the use of 4GL

institutions
1

With this increased The users play more active roles in the

interest we will see improvements and better system development utilizing 4GLs than is

acceptance of the 4GLs in the business sector possible with traditional development
as well as in academia methods In effect users become system

designers and evaluators Certainly some of

The object of this paper is to present an the features of an application will have been

example of system development with 4GL We initiated by the builder rather than the

point out productivity gains and some of the user For examp 1 e technical features

pitfalls performance and integration of the system
with the existing databases and processes

PRINCIPLES UNDERLYING THE IMPLEMENTATION OF should be the builder s concern not the

SYSTEMS USING 4GL user s

The typical users of computing in the

corporate environment usually understand THE APPLICATION

which mathematical manipulations should be

performed by the computer program and they In order for the computerized budgeting
also know where they want the results to system in any environment to be effective it

appear in the output The problem they face must offer features usable by perscnnel with

is to determine the proper sequencing of varying levels of computer expertise and

their logic Similar problems are faced by sk ill The system we are presenting here

students in programming classes They can will be highly integrated and on line

learn the syntax for the various types of

statements but they often have great l the budgeting data base which can handle

difficulty in learning the proper logical the lowest level of detai1 and will

sequencing especially if the prOblem they are provide for maximum output flexibility
solving is for a real life application
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2 reporting system that supports the THE SYSTEM DEVELOPMENT TIME REAL

actual work performed by the budget PRODUCTIVITY GAIN

analysts
3 electronic preparation of agency budget Fourth genoration systems are typified by

requests high level user driven system generators
4 revenue and expenditure projection The user is provided with a means of entering

models parameters and then this information is used

5 control and track i ng of the a 11 ocat i on
in the automated construct i on of a new

of appropriations and system Th 1 s resu lts in substanti a 1 change
6 integrated voting system for the House to the system development life cycle With

and Senate of the Idaho Legislature an iterative development approach that is

prototyping much less attention is given to

The design for this system is modular so the prior requirements definition and

individual functions are being implemented investigation phases of the project efforts

gradually over time Compressed development time is achieved

This shortoned development time is a true

The general data flow diagram of the productivity gain
computerized budgeting system for the Idaho

Legislative Budget office is shown on Development of the Idaho Legislative
Figure 1 Budgeting System is done by the students in
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Fig 1 Budgeting System Data Flow

the CIS430 Software Design course The

The design and implementation of the system system is programmed in the 4GL for HP 3000

is done by students in the CIS program at the called POWERHOUSE During the first five

Boise State University School of Business weeks of th e semester students are introduced

Such a venture is possible because of the to this SpElCi fic 4GL They do not need to

application of the user oriented design be introduced to the design of the budgeting

strategy and it is also due to a decision to system since they originally designed it in

develop the system in the 4GL their Systems Analysis and Design course in

the previous semester

It is hoped that the successful development
of the budgeting system for the the The next fx weeks of the semester are

Legislative Branch will provide a sound devoted to coding and the rest of the four

foundation for the future development of the weeks to tl3sting and documenting Classes

automated Statewide system are divided into teams of four students each

Each week students select a project leader
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and the work is divided among the members of 2 King W R Alternative Designs in

the team Teams are delivering written code Information System Development MlS

to the instructor for approval and HlY Vol 6 No 4 December

acceptance I f the code is not working 1982 pp 31 42

properly students are responsible for changes 3 Lucas H C Jr The Analysis Design
until the code is acceptable and Implementation of Information

Systems second edition New York

Successful development of the budgeting McGraw Hill 1981

system by the inexperienced p rog rammers 4 Martin J Fourth Generation

students and in such a short period of time Languages Vol 1 Principles
is possible because of high productivity PrenticeHall Inc 1985

achieved through use of 4GL Moreover th 1 s 5 Naumann J D and Jenkins M A

4GL 1 s easy to teach and to learn Prototyp1ng The New Paradigm for

Improvement of the design technique is done Systems Development MlS Quarterl y

through prototyp1ng System failure does not Vol 6 September 1982 pp 28 44

have the same connotation as it does in the 6 Young T R Superior Prototyp 1 ng

traditional models In fact we find a Datamation May IS 1984 pp 152 158

failure desirable for troubleshooting and for

learning how users cope and react

CONCLUSIONS

With 4GLs which offer productivity gains it

is possible to bul1d with students in CIS

quite complex real life systems More

1 mportantl y this gives students the

experience of solving problems that cannot be

found in any book

Use of 4GL offers an extremely important
opportunity for concentrating on teaching
problem solving techniques not on teaching
syntaxes of languages onl y However

problems arise when one is attempting to

carry second and third generation languages
mentality into fourth generation

application Often the decision to use a

spec1f1c tool for the ENTIRE application is

made when perhaps some portions of the

system would work better with an alternative
software language or tool Thus aval1able

c8fls are often used for the wrong purpose
4GL chosen to bring about productivity

gain in the applications development phase is

then expected to out perform traditional
1 angu ages This is impossible

More research should be done concern 1 ng

comparison of performance of 4GLs and 3GLs

Through this some guidelines for the most

effective use could be established Perhaps
more academic researchers should be working
on improvements to 4GLs as they are presently
work ing to 1 mprove 3GLs

The authors are convinced tht the next few

years will bring about wide application of

4GL s and their unavoidable introduction into

the CIS and the computer science curricula

Through this paper we present an example of

such an introduction
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THE CASE FOR TECHNICAL WRITING

Ellen Mahon CDP
Iona College

The Technical Writing course when tailored to the CIS MIS major
or minor can serve as a natural lab in Systems Analysis since
the documents studied correspond to phases in the system development
life cycle Assigned to project teams students learn to listen
to one another in preparing a class project They also draw upon
the group experience to write individual reports and memos By
complementing software engineering with such a writing course key
system development concepts are reinforced in a practicum which
teaches the communications skills critical for the information
worker

Having been a DP Manager before science who has learned well we

returning to college teaching I know hope the importance of logic and the

only too well the We ll document it predictability of a machine that
later syndrome Therefore I follows rules but who is yet
heartily welcome the increasing innocent of the technological
emphasis on including a Technical illiteracy and powerful sway of

Writing course in the academic Users Among the skills this
curriculum for CIS majors Though my student needs are certainly the
institution like many others offers skills of communication the ability
this course through the English to listen to hear the problems of

Department the reality in business others because others not he will
is that the job of documentation most ultimately live with the system and
often falls to the systems analyst the ability to speak in a way that
Without arguing the curriculum others will understand What better
development question however I wi11 way to throw this budding MIS

show in this paper how using a case professional into the swim than by
study approach in Technical Writing simulating a project development
reinforces the Systems Analysis team

course while developing analytical
and people skills as well as the So I structure the Technical Writing
ability to write an unambiguous course according to the system
document Hopefully I will also development life cycle Professor

persuade at least one CIS professor F L Bauer of the University of
that an English teacher can be trusted Munich summed up this familiar cycle

in a truth telling metaphor at the

As a discipline younger even than 1979 Software Engineering Conference
CIS Technical Writing communicates in Albany the egg the caterpillar
little about course content Even the cocoon the butterfly Since
when subtitled Computer Documentation there are always students in the
Skills or otherwise restricted to class who have already taken Systems
computer technology a course in Analysis eliciting the more

Technical lriting may cover merely conventional nomenclature comes

the preparation of manuals or it may easily Documents are studied in

extensively overlap the Business chronological order fitted to the
Jriting course in ts attention to appropriate development phase the
letters memos and reports Textbooks proposal feasibility study and
on writing specifically for the functional spec during the analysis
computer industry are precious few cycle followed by design specs and
so further enlightenment cannot be ultimately manuals Along the way
sought from that quarter How then memos minutes and status reports are

to structure a meaningful course worked in as a record of project

Know your audience counsels every
team meetings

book about writing I see my audience It has been my good fortune to teach

as the prospective systems analyst Technical Writing at night in an

the student majoring in computer environment of working adults mixed
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with full time students from the day each document and what it should

division Consequently the projects contain to achieve that purpose the

or case studies have come from real proposal is a bid to solve a problem
life adding a welcome immediacy and and it must persuade the feasibility
practicality The course is open to study clearly lays out alternative

CIS majors and minors and with solutions and their comparative costs

permission of the instructor so an in order to recommend the best choice

occasional computer neophyte adds the in the given circumstances a

requisite technical naivete and functional spec serves as a contract

prevents the group from committing between user and developer so it must

jargon record agreed upon functions of the

proposed system But no one can write

To see just how the project team what he does not understand least of

approach works to structure the all a techni cal writer So the

course let us focus on a particular simulation of project development
class Spring 1986 At the first affords specific content while

class meeting students filled out a providing practice in communicating

profile sheet so 1 could assess and

match up their backgrounds and With the skeletal structure in place
interests This group was we can think about the assignments

predominantly concerned with manuals which flesh out the course Because

and procedures though the previous good writing requires constant

class leaned heavily toward project practice a two page paper is due

proposals Of the thirteen nine every week In these short papers

were CIS majors or minors two students assimilate content what

non computer students subsequently belongs in one kind of document as

dropped out eight had already taken opposed to another Each student

Systems Analysis seven had no must also submit an individual

conception of project team proj ect allowing scope to amplify
experience anu five were actively one of the documents surveyed

engaged in documentation at their Finally the group project approximates
job Three of these five actual the length of a real life spec or

docurnenters sounded genuinely manual and is put together by many

burdened so I proposed that they though it must seem the work of one

function as project leaders for the

class It works out that about every fourth

class hour is given over to project
Early writing assignments in the team meetings though as the semester

course concentrate on fundamentals progresses students realize the need

and the difficulty of defining such to call meetings on their own time

taken for granted terms as the verbs The first two page paper that relates

boot or format meantime class to the proj E ct falls due after studying
lectures establish a common frame of the proposal Together the students

reference During this start up work out a formulation of the problem

period each of the three prospective their system is supposed to solve

project leaders presented a system they also identify the parameters of

overview and then explained the the solution Then each separately
writing task at hand A writes up the problem statement

telecommunications project more proposed solution Before handing in

concerned with installation diagrams these embryonic proposals they
than written words was eliminated on exchange them in the group to

this round and we settled on two evaluate writing and also to clear up

viable systems a mainframe hospital misunderstandings
admissions system and a microcomputer
based order processing invoicing For the proposal then two project
system Class members gave me their team meetings were held one long
project choice in writing but I one short At each a recorder was

reserved the right to assign groups assigned to take minutes and write

and so insure a mix of experience on them up for the group For a change
each team of pace I had the students search out

actual examples of feasibility studies

By the third week of class therefore and analyze the different styles

project teams were formed and all brought in however this assignment
students had a specific case to too could have been project related

relate to as each document was Like the proposal the functional

studied Technical Writing builds on spec involved a problem solving
Systems Analysis In the Technical meeting in preparation This time

Writing course it should be noted the task Was harder because the spec

the emphasis is on the purpose of is a much longer more complex
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document But the team members now I ask the students what the chart is
knew both each other and the project and what it tells and gradually we
better they worked together to work to the realization that the
distill the essence of the contract nierarchy chart does identify
for the short weekly assignment functions but it says nothing about
relegating details to appendices and who or when responsibility is
charts ignored We then look at a flowchart

and consider how this abstract
Interesting things began to happen as representation also has the virtue of
each project team jelled The organizing our understanding of the
mainframe group working on hospital system while leaving us unclear about
admissions sailed along quite important details FroIil this point
smoothly they had a strong leader it is an easy step to the place of
and they had defined the system unambiguous writing in the total
problem clearly It should be system development picture
confessed also that each member of
this group had gotten the project l at benefits result Admittedly I
s he chose But the micro group have business and not pure science
kept straying off the topic into primarily in mind Not only will
technology Sound like real life the CI that stands for informationS
You bet To deal with their graduate know structured programmingdifficulties this group was forced to compilers and operating systems file
exchange phone numbers early on and and database considerations software
to try to resolve project ambiguities engineering and project management
in one on one conferences he or she will also know how to write

this knowledge down for the lay person
By mid semester team meetings began to understand lie or she will have
to focus on the actual group project confidence about where to say what
Design specs were presented and and why
analyzed in the lectures but written

only in parts except for the programmer At the outset I promised not to argue
who had chosen a program spec as his the curriculum development question
individual project in a class that However it cannot be denied that
was not so manual oriented the emphasis Systems Analysis is a logical
would have been different The balance prerequisite for a course in Technical
between individual and group work Writing Further if it is a

kept frustration to a minimum and no pedagogical truism that we do not
student was left out through understand what we cannot explain
ignorance of system development why else do teachers put essay

questions on tests and if it is
Ultimately each group had to report also true that writing forces us to
to the whole class on its experience think things through then it would
strengths obstacles insights final seem that Technical Writing is the
product I will discuss elsewhere my logical conclusion to any course in

findings and how I put them to use in Systems Analysis
a further iteration of this teaching
approach However the collective
reflection on the project team

experience seems as necessary to real

learning as the process itself And

only from the perspective of the

completed system can a review of
its major documents their purpose
and content be really understood

At this point a computer science
teacher may well be wondering just
what the Technical Writing course

offers that the Systems Analysis
course does not I have refrained
from dwelling on English concerns

because that is not the purpose of
this paper Nevertheless a small

example may prove helpful When

starting to teach the functional
spec I begin by distributing a

sample proposal to review that
document I then present a hierarchy
chart for the same proposed system
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EMPHASIZING GENERAL IIDUCATION SKILLS WITHIN THE DATA PROCESSING CURRICULUM
Dr Ruth D Armstrong and Dr Gary R Armstrong

Shippensburg University of Pennsylvania
Shippensburg PA l7257

ABSTRACT

Today s technical revolution has made data processing faculty extremely cognizant of the
need for frequent curriculum review As we make changes to the technical content of our
courses there is a tendency to lose sight of the importance of general education skills
and knowledge which are necessary for life long learning This paper will discuss
methods and procedures by which faculty can emphasize general education skills within
the data processing curriculum

EMPHASIZING GENERAL EDUCATION SKILLS these data processing related topics
WITHIN THE DATA PROCESSING CURRICULUM However the strong response to the

importance of the eight general
Today s technological revolution has knowledge and skills included in the
made data processing faculty extremely survey was overwhelming Seven of the
cognizant of the need for frequent eight general topics were rated as
curriculum review Al though a data extremely important or hi ghI y
processing curriculum must stress important by over 90 percent of the
concepts and knowledge which are respondents the eighth item
equipment independent and which leadership was so rated by 79 percent
generalize to various applications of the respondents These eight
rapidly changing technology ultimately general education included on the
affects these concepts and systems as survey are presented in Table 1
new procedures become available As a below
result faculty in this discipline
frequently evaluate the data

processing curriculum to assess its TABLE I
relevance to the business world to GENERAL EDUCATION SKILLS AND KNOWLEDGII
discard obsolete topics which do not CONCEPTS
contribute to the basic foundation of
the discipline and to incorporate new Ab il i ty to Wor k Independently
topics which need to be added to this

expanding knowledge base Effective Oral Communications

The importance of a broad background Follow through on Projects
of general education is reflected by
the curriculum standards of the Knowledge of Basic Business Operations
American Assembly of Collegiate and Applications
Schools of Business However as data

processing faculty review their Time Management
curriculum they may have a tendency
to become so enthusiastic about the Effective Written Communication
data processing courses that they lose

sight of the importance of a broad Read i ng Comprehension
general education and a strong
background in business Frequently Leadership
however faculty are reminded of the

need for this solid background by This paper will present ways to
recommendations of advisory committees emphasize general education in data
and comments made by business processing courses Since most data
recruiters Sometimes the reminder is processing curriculums include
provided by the data processing introductory and advanced COBOL
graduates programming courses systems analysis

and design and a project type course
In a survey of Shippensburg University ways of incorporating general
Business Information Systems knowledge and skills concepts into
department graduates employed in these four courses will be used to
computer related positions in exemplify this integrative approach
business the respondents were asked

to evaluate the importance of 67

topics related to data processing
There was some agreement by a majority
on the importance of one or two of
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COBOL PROGRAMMING COURSES To develop time managment skills and

the responsibility for following
As students prepare program through on projects deadlines need to

specifications and documentation be set and students need to be held

within a program the COBOL professor to those deadlines Some professors

can emphasize the importance of clear do not accept work after the deadline

concise but complete communications unless therE is a valid medical

students can be required to submit excuse others impose a penalty on

items such as programming late work which increases with the

specifications prior to completing the length of t ime the work is overdue

program The professor can review Directions for class organization such

these documents and evaluate them for as class po icies submission of

acceptable English usage as well as materials tc need to be given once

for content The papers can be and not rE fll ated Students will learn

returned to the student with comments to read directions and or heed oral

and suggestions for necessary directions only if they are required

revisions and students can be to do so

required to make necessary changes
before s ubmi t t i ng them with the In advanc ed programming courses

program for a grade students need to be given the practice
of solving some minor problems by

To reduce the burden of grading referring to the COBOL reference

papers the professor can evaluate the manual for the computer system at the

program specifications and internal cOllege university For example the

documentation and make comments for basic parts of the STRING and UNSTRING

revisions or improvements but refrain commands can be presented in class

from giving a grade for thp work However assigned programs can require

After several assignments have been the use of optional features which the

completed in this manner the students students are responsible for digging

can complete an in class activity as a out for themselves thus learning how

quiz grade One such activity might to 1 ocate information and interpret it

be to give the students a problem and from the type of reference materials

have them write the program that will be available on the job
specifications another might be to Al so this will help to develop a

give them a program without internal student s ability to work

documentation and have them write the independently and become more sel f

necessary comments Not only can this reliant
reduce the necessity of pondering a

grade for so many out of class Throughout both programming courses

assignments but it ensures that assignments should be realistic

graded work is independently prepared examples of information requested by a

by each student business organization As students

submi tted the
analyze the problem and design a

When the programs are solution they will be aware of the

professor can check the documentation importance of understanding the

within the program The documentation appropriate principles of accounting

within the programs can be checked management marketing business

randomly within each student s program statistics etc

rather than by reading everything

Although this will consume precious In advanced COBOL students can be

faculty time less time will be held respo1sible for understanding the

required to check the program business application for which the

specifications as students improve program is being written Thus if

Al so after several programs the students do not understand the

professor will begin to identify the business concept and practice they

students who need to have their work will need to research it rather than

reviewed more carefully expecting the professor to explain
it Comrrunication skills can be

A side benefit of stressing strengthe1ed during program

emphasizing and requirinq good walkthroughs One person in the group

documentation is that students will
can be identified as the leader That

have a set of completed programs they individual will be responsible for

can take to a job interview These conducting the walkthrough and for

programs can demonstrate to submitting a one or two page summary

prospective employers the person s of the activity As an additional

abilities aspect the team members can evaluate

the assiqned leader providing
feedback to that individual for

improvement in leadership and

corrmunication skills
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To assist in teaching students the Students are often reluctant to make

importance of preparing readable changes to their written assignments
easy to follow logic for maintenance due to the tedious process of retyping
programmers students can be given the entire document Using the

requirements for planning and coding microcomputer and word processing
programs software enables students to focus

their energies on creative thinking
Occasionally the hierarchy chart for and writing
the top modules of a program can be

given to the students The class A capstone course that is often
members can be divided into several included in the data processing
groups Each group is to write the curriculum is an applied software

program as a team The group can development project type course

assign each member certain modules to Students are assigned an application
design and code however they must that requires them to apply systems
work together and coordinate their analysis and design techniques as well

efforts Once again a leader can be as programming skills With the

designated and held responsible for increasing integration of

conducting project development microcomputers within the small
sessions as well as for seeing that business community numerous

the program is completed on time The opportunities are available for
other members of the team can each be students to assist these organizations
responsible for submitting a written in developing microcomputer based

summary for one of the project solutions Their problems must be

development sessions This will defined data gathered through
require students to utilize interviews alternative solutions must

communication skills both oral and be determined and their cost and
written leadership skills follow benefits stated Possible software

through on projects adherence to solutions include custom programming
directions and time management packaged software or alterations made

to packaged software Procedures must

Although these activities may sound be documented run manuals produced
time consuming for the professor it and considerations given to end user

need not be the case livery class training These activities provide
activity and written document does not the student with a realistic
need to be graded peer evaluation and environment in which to exercise a

professor s comments oral as well as number of general education skills
written can provide students with
feedback for skill refinement Only The class can be broken into small
selected activities and written groups each responsible for
documents need to be assigned a grade developing a microcomputer based

solution for the proposed
SYSTEMS DESIGN AND DEVIILOPMENT COURSIIS application By keeping the class

focused on the same application the
The day to day responsibilities of the instructor can encourage competition
systems analyst require the use of a among the groups This also allows

variety of general education skills the instructor to better coordinate
Communicating with end users data gathering interview sessions with
developing system proposals and members of the business organization
coordinating systems design projects
are but a few of the activities where Problems common to most small

technical expertise are supplemented businesses such as sales analysis
with communications skills As an accounting and inventory control

integral part of the data processing will require the students to apply
curriculum the systems Gnalysis and their business knowledge and skills

design course offers numerous acquired within their curriculum in a

opportunities for emphasizing general realistic environment Textbook case

education skills studies lack the variety of

experiences that only working directly
Case studies included in the textbook with end users can provide Memos
or provided as a supplement are often with questions that are too technical
used to apply the tools and techniques or that are vague misinterpreted
covered in chapters and lectures questions and answers insufficient
These can provide the instructor with detail in reports and indecisions by
opportunities to promote better the end users are but a few of the

writing skills as case studies are outcomes that will force students to

completed Grading emphasis on quickly make adjustments as they work

grammar and sentence structure will with the end users in the systems
encourage students to develop the study
habit of proofreading their work
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Thp data processing profession is

often viewed by students as an

occupation characterized by
individuals working behind closed

doors writing programs or running the

computer the thought of making oral

presentations is something only
management has to do As the student

groups omplete each stage of the

study e g preliminary
investigation detailed investigation
systems design and systems
development their oral presentations
can be videotaped Thi s will give the

students an opportunity to critically
view their presentation and to

strengthen areas that need attention

The overall role of the instructor in

this course is that of ensuring that

each team is proceeding in the proper

direction The instructor should set

completion dates for the various

stages of the system development and

coordinate meeting times involving the

teams and the end users with the

instructor taking a rather passive
role in the course students have an

increased opportunity to exhihit

leadership skills These Cjroup

projects require a coordinated effort

by each team member to ensure a

successful completion of the system
The management of one s time is

essential if responsibilities are to

be ful filled and deadlines met

SUMMARY

Competition in today s job market

among graduates with data processing
and computer science expertise is

increasing as the nunber of available

positions within corporations slowl y

decrease Companies are becoming more

selective as the pool of applicants
becomes larger Graduates with sound

general education skills will have the

competitive edge Therefore it is

important for data processing faculty

to reevaluate their programs so as not

only to provide up to date technical

knowledge but also to prepare

graduates with the general education
skills necessary for life long

employment
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