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WELCOMING REMARKS

Bruce E Spiro CDP
President DPMA Education Foundation

Senior Consultant
Advanced Information Management Inc

1988 Opitz Blvd Woodbridge Virginia 2219 1

Welcome to ISECON 85 It is a fine comment on the concern and play in the development of the most important and pervasive industry indedication of the computer educational professional that you have the world today From space exploration to toasters there are fewtaken the time to be here We are fortunate to be in a discipline that things that are not based on computer applications From the bankingcontinues to grow and change There is no room for the complacent or industry to national defense information and the processing ofthe static For us change is in fact a way of life It is to address this information is the life blood of effective performance The need forneed for change and development that we are here Computer knowledgeable professionals becomes greater each day Along withinformation systems have become an integral part of business and this the difficulty and chalJenge in education becomes greaterindustry From an obscure and somewhat mystical art just a few short
years ago information is now thought of as a resource as much and as That is why weare here to accept this chalJenge to take a hard look at
critical a resource as finances or personnel This has been due in no how our computer information systems education programs are
smalJ part to educators such as you who have perceived the ever structured how they can be improved and to share our knowledge ofincreasing role that information plays and have devised the programs what is good and what is not what works and what doesn tthat define and illuminate

I would like to thank the many people who have worked so hard to put
I recall how we used to bemoan the fact that top management was not this conference together Particularly Dr George Fowlercomputer knowledgeable and that so many people were not aware of

ConfrencejProgram Chairman Doris Palmer Luttrell Marketing
how important information processing was But no more This Chairman Dr John McKinney Exhibitor Chairman Dr Jan Prickettgeneration of top management is computer knowledgeable They must Facilities Chairman Dr Herbert Rebhun Activities Chairman andbe if the company is to survive and prosper The computer is no longer DPMA Headquarters staff member Hildegard Klemm who has done so
a mystery It forms an important part of the business plan Along with much more than just what she was asked Another thank you is in orderthis change in the environment it is critical that education must change to IBM whose very generous grant has made it possible to keep the cost
and must be the leader of change While fundamentals remain constant of this conference within the range of all The continuing support of a
the depth of knowledge must increase In the past those lacking major company such as IBM is indeed gratifyingknowledge could make their point by foot stomping and arm waving but
now logic and reason are paramount The audience is no longer either There is an excelJent program ahead of us Let s get started with itawed or bored The challenge to the educator is tremendous Not onlyto keep up with the dynamic developments but to retain the leadershipposi tion

It is important that education is at the leading edge of development in
computer information systems for it is difficult enough for the
computer professional to keep pace with such a dynamic industrywithout being taught the obsolete The shelf life of a degree in hightechnology is shrinking without a doubt Some say that there is a
complete turnover of computer information systems knowledge everyfour or five years All agree that updating of educational programs is a
continuing and essential need Unlike many disciplines wenever get thechance to sit back and say Look what I have done For if we do we
quickly find that the world has passed us by Within one generation of
man the computer has blazed through fourgenerations and is well alongthe fifth That is real progress and that is what makes computerinformation systems the interesting challenging field that is I
certainly don t want it to be any different

A t the other end of the scale we worried not too long ago about
computer literacy We were concerned that those entering school
would not know what a computer is and that much time would be lost in
bringing them up to speed While this is stilJ a concern in some areas
we are now also seeing the reverse Many children have a computer athome and in some areas are more skilJed and knowledgeable than their
teachers But wemust be careful not to confuse the ability to use with
understanding Once more the challenge to the educator is great forthe understanding of computer information systems is the fulcrum thatwill leverage us into the future It is you who will develop that
understanding throughout the academic life of your students

This level of knowledge at an early age brings with it considerable
obligations to the educator for knowledge is outrunning the wisdom toemploy it Moreover we don t have generations to develop the social
awareness that wilJ lead to moral constraints Legislatures struggle to
deal with the problems so far without great success The burden onceagain falJs to the high technology educator Along with knowledge we
must impart social values and moral standards Ifwe are to be leaders
we must know the value and importance of what we do recognize theimpact of misuse and appreciate the obligation of knowledge And we
must have the ability to pass these values on to the students

The Data Processing Management Association formed the Education
Foundation a few years ago in recognition of the critical part that you
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A NEW COURSE IN INFORMATION SYSTEMS DEVELOPMENT

Harlan D Mills
IBM Corporation

Bethesda Maryland

A new course in information systems development is being taught in To be sure many more people are working on information systemsthe College of Business and Management University of Maryland The than were working in civil engineering or accounting in their first thirycourse is based on the mathematical principles of system structure
years But fundamental ideas and deep simplicities take time Eventhat underlie the curriculum of the IBM Software Engineering with all the excitement and progress there is still a lot toInstitute further applied to business processes and information discover possibly the right triangle for information systemssystems These principles extend the methodology of software

development by structured programming to a methodology of system The structured revolution Yourdon that changed cut and trydevelopment by box structured analysis and design computer programming to software engineering was triggered by a
new concept called structured programming Structured programmingThe course teaches principles that underlie effective analysis and cleared acontrol flow jungle that had grown unchecked in dealing withdesign procedures needed in information systems development It does more and more complex software problems for twenty years Itnot teach appearances In illustration we can teach trick dogs the replaced that control flow jungle with the astonishing assertion thatappearances of doing arithmetic but they cannot apply these software of any complexity whatsoever could be designed with justappearances in any other situations than taught But when we teach three basic control structures sequence alternation and iterationchildren the principles of arithmetic they can apply these principles which could be nested over and over in a hierarchical structure theto solve new problems never seen before As a result the course structure of structured programming The benefits of structuredemphasizes exercises and examinations rather than projects As with programming to the management of large projects are immediatechildren in arithemtic we expect students to have no difficulty in The work can be structured and progress measured in top downapplying these principles in real projects and situations In fact development in a direct way Properly done when a top downseveral students have credited this course with getting them better development is 90 done there is only 10 left to do in contrast tojobs than they expected because they could discuss the principles of projects which at 90 done often required another 90 to completetheir work in interviews

Structured programming has a rigorous mathematical foundation whichThe content of the course has been developed by A R Hevner R C can be used for management advantage First of all a socalledLinger and H D Mills and has been taught by Professor Hevner and Structure Theorem establishes that any flow chart program can beanother instructor to over two hundred students at both grduate and designed as a structured program Linger Therefore a managementundergraduate levels Student response has been surprisingly positive standard of structured programming is technically sound Second aeven though the material is quite exacting in its logic and Top Down Corollary to the Structure Theorem establishes that aunconventional for information systems development courses structured program can be created in a top down sequence such thatStudents soon learn and appreciate the value of principles rather than each line can be verified correct by reference to previous lines andappearances in their own careers even in the short term If they not to lines yet to be created This means that software can beknow the principles they will have little difficulty in looking like created correctly as it is developed without a final and unpredictablesystems analysts and designers and they know that too
stage of trying to make it all work together

The students also seem to appreciate the emphasis on logical precision The management benefits begin with standard practices for softwarein the course even though we all know that the deepest and most
development that are based on this mathematical foundation Softwarepersistent problems of information systems finally came down to personnel can be uniformly educated to these practices withdealing with people These people problems are difficult at best but improved management visibility into the development process andare made even more difficult or impossible by poorly addressed logiC improved communication between programmers in both the design andproblems For example if a bank has a faulty accounting process that inspection phases As a result large scale sortware projectsmakes many errors irate customers and overworked employees may previously risky or impossible can be completed consistently withinlook like people problems But the way to address them is to remove schedules and budgets For example top down structuredthe cause of the faulty logic not by increasing customer relations
programming has been used extensively in the U S space shuttlepersonnel The university is the place for students to get the logic program Madden it is safe to say that the shuttle could not be flyingproblems of information systems development out of the way They orbiting today without structured programmingwill be working on the people problems their whole careers

Even so business information systems development is more thanThese principles are described briefly in the following excerpts from a software development The operations of business involve all kinds oftechnical report by A R Hevner R C Linger and H D Mills data stored and processed in all kinds of ways A simple encyclopedicdescription of such data and its uses leads to a data flow jungle that isI A Historical Perspective
even more tangled and arcane than the control flow jungle Once
again mathematics and engineering have come to the rescue byThe introduction of computer technology Into bUSiness operations replacing the data flow jungle with just three basic system structuresbrings the potential for more management control in administrative that can be nested over and over in hierarchical system structureand analytical phases of business But the rapid almost pell mell These system structures are called black box state machine and clearintroduction of computer technology of the past thirty years has box they provide a disciplined way to specify design and implementsometimes brought a net loss of real management control because of a information systems and their subsystems to every level of detail Thenecessary dependence on personnel more versed in computers than in data flow becomes a by product of the methodology and now takes itsbusiness operations On top of that the explosive growth of the structure from the system not as an end in itselfcomputer industry itself has created problems of its own in a

haphazardly educated and poorly disciplined work force that has Next in Section 2 we introduce the basic concepts and principles ofdifficulty in meeting schedule cost and reliability targets in box structures in system analysis and design Section 3 illustrates theinformation systems development use of these basic concepts in an example of analysis of a U S NavySupply System reorder policy In Section 4 these ideas are used toThirty years ago there was no such thing as the database systems construct a management methodology for information systemmanagement information systems and decision support systems t at development In Section 5 we illustrate the Box Structuredot the information systems landscape today Even so It IS sobering Methodology in an example of design in The New York Timesto reflect how short thirty years is in terms of intellectual Information Bankdevelopment When civil engineering was thirty years old the right
triangle was yet to be invented when accounting was thirty years old
double entry principles were unknown
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2 Box Structures of Information Systems F
2 1 Box Structures r L J
The three basic system structures are the black box state machine II I I I
and clear box They are three views of the same information system I r I 2 I

or any of Its subsystems
StI m L r J

ResponSE

The black box gives an external view of a system or subsystem that

accepts stimuli and for each stimulus produces a response before
S quence Structure

accepting the next stimulus A diagram of a black box is shown in

Figure I The system could be a calculator a computer or even a

1
1

manual work procedure that accepts stimuli from the environment and

produces responses one by one As the name implies a black box r c
1

description of a system omits all details of internal structure and 1 I

operations and deals solely with the behavior that is visible to its user
I I

Itjl I Iin terms of stimuli and responses Any black box response is uniquely I I

determined by the system s initial conditions and stimuli history f D
St i m l

r
c I

Resp nse

I

EW
I

Syeo

I
U

Stimulus Res ansaP on oho

r

Figure 1 A Black Box Diagram I I

Th t h

r 4
I

Response

e sate mac Ine gives an intermedIate system view that defines an

v c

Internal system state namely the data stored from stimulus to

stlmu us Every black box has a state machine description A state

machine dIagram is shown in Figure 2

Iteration Structure

Flgu e 3 Clear Box Diagrams
Ni Machi nes

At this point d ierarchical top down description can be repeated for

each of the embedded black boxes at the next lower level of

description Each black box is described by a state machine then by a

St t I
clear box containing even smaller black boxes and so on

r a a I

I I
These views r present an increasing order of internal system detail

The black box df scnbe s the system from a user view The user view is

I Machine I
foremost since the objective of business systems is to provide user

Stimulus R
services The state machine adds the consideration of system data

esp nse State and its manipulation Machine The clea box completes the

descnptlOn b adding Internal processing detaJls and recognizing
embedded subsystems Describing each subsystem in these

increasingly detailed views provides an internal consistency that is

Figure 2 A State Machine Diagram
essential in jeveloping and managing systems A system developer is

forced to be consIstent the data structure must be consistent with

the user view and the processing structure must be consistent with the

data structure System management is helped by the thorough
documentatIOn f the mappings between the system views

The state machine part called Machine is a black box that accepts as
2 2 Box Structures in Business Operations

its stimulus both the external stimulus and the internal state and

produces as a response both the external response and a new internal Although the concept of a box structured hierarchical system is easy

state which replaces the old state The role of the state machine is to
to see ItS use n actual business systems requires business knowledge

open up the black box description of a system one step by making its
as well as computer knowledge In fact the box structures provide a

data visible
form in which to describe business knowledge in a standard way The

prinCipal value of a black box is that any business information system

The clear box as the name suggests opens up the state machine or subsystem will behave as a black box whether consciously described

description of a system one more step in an internal view that as such or not In turn any black box can be described as a state

describes the system processing of a stimulus and state stored date
machine actually in many ways and any state machine can be

The processing is described in terms of the three control constructs of described as a clear box also in many ways possibly using other black

structured programming namely sequence alternation and iteration box es In practice inform tion systems or subsystems often have

as shown in Figure 3
their own nat lral GescnptlOns that can be reformulated as box

structures

Machine parts M I M2 are black boxes each accepts as its stimulus

both a stimulus and state and produces as its response both a response
In Illustration il 12 months running average defines a simple low level

and anew state For example in the Sequence Structure the clear box
black box thac 111ght be used In sales forecasting A stImulus of last

stimulus is the stimulus to black box M 1 whose response becomes the
month s sales 01 an Item would produce a response of the past year s

stimulus to M2 whose response is the response of the clear box
average mont1ly sales of the Item each month a new sales amount

Machine part C is a conditional switch that accepts a stimulus and a produces a new average of the last 12 months Figure 4 shows the

state and then transmits that stimulus to one of two other parts but running average black box diagram From the stimulus history the

does not affect the state For example in the alternation structure
black box trasltlOn formula for the response R at the end of month m

conditional switch C transmits the stimulus to either M I or M 2 while
IS

in the iteration structure C transmits the stimulus to either M I or the

next part of the next hIgher structure Nested hierarchies of these

control constructs provide the capability to design all types of system
R m m S m I S m l I

processing

12
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Where the symbol means that R m on the left side is given the 3 The U S Navy Supply System Reorder Policy
value of the expression in known values S m S m lll on the nght
side 3 1 Background

Running Average The creation of clear box descriptions out of existing business

processes and their conversions into black box descriptions can be
useful directly For example in the middle fifties an analysis in the

Average U S Navy multiechelon supply system led to a radical revision and
Sales for Monthly Sales improvement in inventory control The basis for this analysis w s the
Last Month for Past Year conversion of a clear box description of inventory reordenng Into a

S R state machine then into a black box description At the time the
current Navy Supply System reorder policy calJed the k months of

supply policy seemed sensible enough It calJed for maintaining some

factor k times an average month s demand of an Item either In

Figure 4 Running Average Black Box inventory or on order The factor k was chosen by the inventory
manager to reflect the length of the pipeline the variability of
demand and the consequences of outage for the item ThiS k vaned

A possible state machine of this black box would identify that the for item to item say frolT anchors to socks but once chosen the rest
previous 12 monthly sales are to be stored in the state The machine of the calculation of each month s reorder was simple and automatic
upon receiving the last month s sales would update the state by The average demand was calculated by a 12 months running averagediscarding the oldest sales value and storing the input sales value then so the effects of an unusual month would seem to be averaged out Forcalculate the new running average response Figure 5 shows the state

example if the manufacturing cycle for making a certain size anchormachine diagram
is 9 months avariation of 3 months demand could be expected and the

consequences of outage indicate another 3 months safety factor then
Running Average k would be 5 9 3 3 months

State 3 2 The Clear Box Formulation
51 52 53 511 512

The clear box can be formulated directly from the business process
I I The clear box description of the k months of supply policy for a

Average
particular item has as state data the value of k for the item theSales for I I Monthly Sales
current inventory including items on order and the past 12 months ofLast Month for Past Year

S R
demands With the stimulus of last month s demand the new state IS

obtained by discarding the oldest demand retaining the current one

and subtracting it from last months inventory to get current
Fi gure 5 Running Average State Machine

inventory Next the running average of the past I months IS

computed multiplied by k and then the current Inventory IS

A clear box will describe how the state updating rocess and the
subtracted to get the reorder value FinalJy inventory which involves
items on order is increased by adding the reorder Just calculated

averaging process are performed One possible desl5n IS shown In
This clear box is depicted next in Figure 7 using variables k I for

Figure 6 The Update State and Find Average machines are Simple inventory D I D2 D IJ D 12 for the past 12 months of demands
enough to include their processing details directly In a sequence D is the current demand and R the resulting reorder
structure In this case no further black box descnptlOn IS needed

because neither Update State nor Find Average requires any state data
Reorder Policy Clear Boxthemselves

Running Average
r

lIState
Update State

r
51 52 511 512

1 I Increase
DI2 Dll Compute Reorder InventoryI A I 011 D10

Sales I Update State Find Average Average D R k D1 02 Rfor I Monthly D2 Dl DI2 112 1Last S12 511 Sales for D1 DMonth SII 510 Iy Past Year I I D
S R 51 512 R

S2 51 12
SI 5

Figure 7 Reorder Policy Clear Box

Figure 6 Running Average CI earBox
This clear box description represents an actual business process

Note that many other state machine and clear box designs could have
developed on a pragmatic basis that seems to make a lot of sense
Once formulated however it can be converted rigorously into a statebeen chosen to implement the running average black box For machine then into a black box for further understanding and insightexample the state data could be stored as monthly sales values

divided by 12 Then the running average would be found by adding alJ 3 3 The State Machine Derivation
the state data

A running average black box is a simple sales forecaster However if
Next the state machine can be determined by eliminating the clear
box sequence structure by finding single expressions for the response Rsales are seasonal or have definite trends a more suitable black box is and each state variable I DI D2 DI2 in terms of the stimulus Drequired Such a forecaster wilJ differ in details but can stilJ be and the last values of the state variables On examination of the cleardescribed in ablack box state maChine clear box structure box it can be seen that the new values of D I D2 D 1 2 are given
by the Update State part because that is the only place they areIf a human forecaster is known to be successful it may be of interest updated The expression for I can be determined from the two parts into incorporate that wisdom into a forecasting black box for an entire which I is updated In this case D is subtracted from the last stateinventory eg for 10 000 items which are beyond the ability of the value of I in Update State then R is added to this intermediate valuehuman forecaster to deal with one by one In this case the human of I D so the new state value for I is

forecaster may not be able to describe a black box behavior directly
Instead the description may come out as a mental process of I I D R
recolJections and calculations that involve both state machine and
clear box behavior The box structure discipline gives a systematic However R must be worked out before I is known in terms of thebasis for interviewing such a human forecaster and converting that stimulus and old state In this case R is updated only in Computehuman wisdom into systematic form The result will be a forecasting Reorder in an expression that contains Dl D2 D12 I and D Butblack box state machine clear box structure that can be analyzed as all these variables except D were just updated in Update State whichpart of a larger system e g an inventory control system with its own replaces Dl by D D2 by Dl D 1 2 by DII and I by I Dbox structure Therefore the expression

3
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R k DI D2 DI2 12 I J Reorder Policy State Machine

in intermediate state data becomes I
I State IR k D DI DliJ 12 I D 1

1 1I 02 011 012

l
I c

in terms of the old state data Now I can be finally worked out from I

aChlne I

R kD 01 01I1 12 1 0 I
I I D R I

1 10 01 011 12

012 011 I

to 0
Y I

OI OIO
R

i 02 01

1 I D k D DI DliJ 12 I D I l
ol O

L

and the last term I D cancels the first two tErms so is simply FjqlJre 8 Reorder Policy State Machine

1 kID Dl DliJ 12
NExt

At first glance it may seem surprising that is just k times the
D2 m DI m l D m 2

average of the last 12 months of demands but on second thought that

is just what the k months of supply reorder pollcy should produce The

state machine so derived above is depicted in Figure 8
D 1 I m 0 111 i I I

In this case there are no real surprises in the Reorder Policy State
DI2 m D m iLI

Machine But it has been distilled down one step by removing the

sequential dependencies of the clear box NotE however that the so
as can bE exp ttd Ith d llttle thought Now both R m and m can

called material balance equation that new inventory should equal
be expressed It l NTIIS of demands D Instead of state data DI

old inventory plus additions minus deletions is automatically accounted
D12 but It iii e convenient also to substitute the expression for

for in this State Mach e t s t d t f 1
rn obtall1E j bl replaclI1g m by m I throughout the E quatlon for

m I I no a require msplra lOn 0 an ana yst I m I in R rn II obtam

to remember or account for It

3 4 The Black Box Derivation
R m k II D m I Dm II I2 k D m l D m 2

D n I2l2 D rn

With sequential dependencies of the clear box eliminated to get the

state machine the next step is to eliminate the state dependen cies of
Now he surprls IS th I I terms of the fjrst Ime of the rIght Side are

the state machine to get the black box In doing so it will be
exactly the n as terms of the second line but With opposite

necessary to introduce previous demands into the single expression for
slgns they callI eJ out Therefore R m reduces to

the response Let O m be the demand for month m the state data for
R m kll II kD m 1 2 12 D

the state machine that accepts stimulus 0 111 be mi D I m D2 m

m

012 111 and the response to this stimulus be R m Now the new

state that will be updated from stimulus O m will be Im ll Om l
which slmpltfies to

D2 m ll DI2 m ll for next month Then an inspection of the R m J k 12 D m k 12 D m 12
Reorder Pollcy State Machine of FIgure 8 shows that the response and

new state values will be as follows That IS the Reorder Pollcy Black Box is given by a weighted

R m k O m D 1111 DIlm I2 Im Dm
combination of exactly two demands The surprise is that R m

1 111 iJ k D m 0 m 0II m I2
depends on only two demands Dm and O m 12 a year apart even

D 12 111 II D 11 m
though a running average was used In defining R m In ItS bUSiness

DIlm 1 010 111
process and clear box descnptlOn It Just happens that the mteractlOns

of the matenal balance and the reorder pollcy cancels out the effect

of all the intern ediate demands These interactions and cancellations

02 111 II 01111
would also be taking place over and over in spreadsheet calculations

01111 II O m
but the chances of dl covermg such a pattern would be very remote

As ev dence this reorder policy had been in use by many organizations
over many decades without any hint that such a pattern existed That

Note that these are equations rather than assignments the is a lot of hurrean thought and observation of results did not lead even

month indexes make this possible and correct In particular these to a susplCion of this pattern

equations hold for 111 replaced throughout any equations by another

expression for m For example these values could be computed on a 3 5 Using the Black Box Description for Further Analysis

spreadsheet with headings for the stimulus response and state data

and initial values for the state then a column of stimuli values could Even though t E form of the Reorder Policy Black Box is a surprise is

produce the rest of the values of the spreadsheet automatically More that bad The P eorder Policy is used in amultiechelon hierarchy from

concretely given initial values for many small 511xlly points at the bottom up through a few large ones

ultilTately a lE w suppliers possibly only one at the top The

k 11 DII 021 0111 0121 objective of HE Reorder Policy beyond providing supplies is to

smooth or dampen out the demand variability necessarily expected at

for the first row of the spreadsheet and an input column of values its bottom te E t a more level aggregate of demands higher up in each

under D referred to as oil 02 0 111 the spreadsheet process echelon so that the ordering to outside suppliers at the top is as level

will compute first RJ to complete the first row then H2 012 as possible ll effort of such smoothing through several echelons is

02 2 DII2 and 012 2 The second demand 0 2 would multiplicative ilnd can be very effective For example if each

produce the second response R 2 and the state for the third echelon reduc ed the demand variability by a factor of two for

iteration and so on Of course all of this processing is done so rapidly exam le then the effect through two echelons would reduce the

that it is not noticed by the spreadsheet user But while some variability by a factor of four and through three echelons a factor of

intuition could be obtained by trying various columns of stimuli we 8 over the variability at the bottom In turn steady orders on the

will see in this particular case that a symbolic mathematical analysis outside suppliers can mean lower costs per unit because of the

of these equations will lead to a major revelation economics of stable production That is if the k months of supply
policy used throughout the multiechelon system smoothed demand

In order to carry out the elimination of state data from this set of variability at E ach reorder point it could effect the economics of

equations it turns out to be convenient first to express 01 DI2 supply signifLcntly Now that the black box of the reorder policy has

in terms of demands D Since been deri ved t is possible to analyze the smoothing of reorders from

demands ThE reorder R has the form simplifying notation

OJm il 0 111
R J k II 2 1 k l 2 D

is an equation replace 111by 111 1 on both sides to get
where is LSI month s demand and D is the demand a year ago

OJm D m I
First of all if demand is constant say DO then

4



A database system such as IMS behaves as a black box withR I k 12 DO k 12 DO application programs as its users The state machine can be visualizedl k 12 k 12 DO in storage and retrieval terms while the clear box will be involvedDO
with storage and retrieval computation In this case the information
system using the data base system as a black box component will itselfso reorders will exactly match demands a good thing because behave as a black box for its human usersinventory will be completely stable Now consider the variability of

demands D and D If D or D are unusually high or low the other may That is business information systems and their subsystems all exhibitcompensate or may not black box behavior and thereby admit black box state machine Clear
box structures As a result identical structures and methods ofIn order to develop a concrete numerical iUustration reasoning can be used during information systems analysis and designsuppose k 12 so R has the especially simple form in ahierarchy of smaller and smaller subsystems as show in Figure 9

R l 12 12 D J2 12 D 2D D

Suppose that D and D average 100 units but are 75 100 125 each
with an independent probability 1 3 Then there are 9 equaUy likely

Icases for D D values For example if D 75 D 125 then
BEl

R 2 75 125 25

s
When these cases are listed the values of R are given in Table I cJ

D

B B B75 100 125 I I8M
8M75 75 50 25

cJ cJD 100 125 100 75

rho125 175 150 125

1B B B
BI I B

Table 1 Values for R 8M 8M
8d d I
CEI

Surprisingly Table I shows demands D and D vary only at most 25 Figure 9 A Box Structure W h
from their average value 100 the reorder R varies up to 75 from its lerarc yaverage value of 100 In fact Table 1 shows that the reorder policydoes not dampen the variability of demands at all it amplifiesthem in this case up to a factor of 3 A more extensive statisticalanalysis verifies this illustration The standard derivation of R turns

A box structure hierarchy itself provides an effective means ofout tobe 5 2 236 that of the standard deviation of D and D management control over large complex systems By identifyingThat s the k onths of supply policy is an inadvertent demand black box subsystems In hlghe r levels of the system only a manageablevariability amplifier In the multJechelon supply system Just as amount of state and processing needs to be handled within each boxdampening is multiplicative so is amplification Through 3 levels structure
rather than reducing variability by a factor of 8 this reorder policy infact increases variability by a factor of 5 5 y5 11 18 Each subsystem becones a weU defined independent module in theoverall system Two Important concepts in box structure hierarchyThis clear box to black box analysis showed that must of the

ar bl ck box replacement at any point of the hierarchy and statevariability of inventory levels and reorders in the upper echelons of mIgratIon beteen poi ts of the hierarChy The concept of black boxthe Navy supply system was self induced by a seemingly sensible replace ment IS key In system development for the managementreordering policy Once the problem was revealed it was possible to lexlblhty It P ovldes A black box IS a unit of description that can bedevise a new kind of reordering policy called an exponential Isol ted and IS Independent of its surroundings in a system Insmoothing policy that reduced the variability of demands up the partl ular a black box can be redesigned as many different stateechelons rather than amplifying them achlnes and cle r boxes As long as the new black box behavior isIdentical to the Original the rest of the system will operate exactly asA t the time of this analysis of the Navy supply system this clear box before Such black box replacement may be required or desirable forto black box analysis was novel and deep enough to be published in the purposes of better performance changing hardware or even changingprofessional mathematics and economics literature MillsIn the box from manual to automatic operationsstructure methodology today any information systems analyst shouldbe capable of the analysis but even more importantly capable of tate mIgratIon through the box structure hierarchy is a powerful toolI initiating the analysis on a routine basis That is the box structure In managing system development It permits the placement of statemethodology defines standard analyses that previously have been data at the most effective level for its use Downward migration isconsidered ingenious and inspired These standard analyses involve the pOSSible when black boxe are identified in a higher level clear boxformulation of business processes from current operations in clear box
state data used solely Within one bla k box can be migrated to theterms then the derivation of the state machine and black box next lower level of the box structure hierarchy The isolation of stateequivalents on a routine basis using standard principles and procedures data at ItS essential level in the system hierarchy provides importantcrJterl fo the eslgn of database systems and file systems Upward4 Managing Information Systems Development migratIOn IS POSSible when duplicate state data is updated in identicalways In several places in the hierarChy This data can be migrated up

4 1 BoxStructure Hierarchies to the closest common parent subsystem for consistent update at oneloca tlOn
The small example of a running average illustrates the concepts but
not the scope of box structures Any business information system The box structure concepts provide a solid basis for the managementbehaves as a black box for its users They enter data stimuJi and

nd control of all development activities New information betterreceive data responses Data entry may be by keystroke by punched Ideas even setbacks can be expected throughout information systemcards even by automatic sensors such as optical scanners Data development The box structure hierarchy provides a framework foroutput may be on computer displays hard copy even machine readable orderly ontrol and process rather than the chaos that such newmedia For example an airline reservation clerk uses the reservation informatIOn better ideas and setbacks can generate through manysystem as a black box But inside is a gigantic state machine the IteratIOns Blac box r pla cement and state migration provide thestate is the data of the entire system and a corresponding clear box necessary creative fl xlbllity urin the system development bythe system state and top level programs of the system allOWing Improvements In the deSign Without losing its integrity
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4 2 Managing Information Systems Analysis and Design using the a nai s Library to interface with management and users in

the langua e 01 t E business and the Design Library to ensure the

The box structure of information systems leads to precise definition of completenes 1 1 corlslstency of the information system in more

the work of analysis and design as shown below in Figure 10 technical languClI

Given a black box state machine clear box strLcture for a system or For exanple th sults of management or user interviews will appear

subsystem it is an analysis activity to deduce the black box from the first in the Ar d ie LIbrary and be confirmed in that form with the

state machine or to deduce the state machine from the clear box manageTlerct or IS rs Such interviews may not cover unusual cases in

while it is a design activity to induce a state machine from a black box computer cpt rd S that the users never see such as how files are

or to induce a clear box from a state machine The design activity protected curir i 1 f lectncal power outage But as those results are

does not produce a unique product because there are many state translated into l eSlgn Library additional technical considerations

machines that behave like a given black box and many clear boxes may arlie a In S dSf how power outages are to be handled Once

that behave like a given state machine The analysis activity does problems and i ttions are recorded in the Design Library their

produce a unique product because there is only one black box that results may hi I cI back to the Analysis Library and subsequent

behaves like a given state machine and only o e state machine that discussIDr lth Ilageinent or users in this case to decide whether to

behaves like agiven clear box
provIde for ell riY Dower lacllities for computer operations

Box st unwe i IV eIE continuity of form for managing system

I
0

j
o lopm h it life cycle They can be used extensively and

slmllarly In tr tClree prulClpal phases of development namely

I
explanation speutication and implementation

I Explanatior 1 0 tllle developers understand the problem They

analysis design
can derron Ir tt they do by describing current operations manual

or automaL cI Will a comprehensive treatment of inputs outputs

L state machlne

l
J storaw cl1 xocessLng ForiTl lated in box structures these

deSCrtptIC 1i Iould be verified With the users and management

I 1 state I
1 Specificati rJ 1 0 I he developers have a solution to the problem

I
I They cap C H nstrate they do by describing a possible

I
machine

I
inJormatlol SystelT1 to improve current operations with a

I
comp ehE lhl treatment of the inputs outputs storage and

processini OSe j Formulated in box structures the proposal

nalysis
d sign

inJormatjl ystenl should be augmented with cost and schedule

L
estimates management consideration

clear boC

Implement HlOn Can the developers make good on their proposed

r 1 state I
solution he box structured specification is the right foundation

I
for a box tructured ImplementatIOn 10 a top down hierarchial

I
I I

I developrnlt of the information system to meet specifications

I black box

clack yo
I

withh bUC i and schedules

I I

t v
All the atlove IS easiel said than done but a common box structured

methodology 111 I provides intellectual continuity through all three

phases rnakes T hl management significantly moreeffective

Figure 10 Analysis and Design 4 3 Managing I x Structured Development

These definitions of analysis and design allow work assignments and Hierarchical bOll structures provide a natural framework for cost and

reporting to be precise and comprehensive in managing information schedule contll Once analysis is completed the initial design task is

systems development Each box structure analysis or design step to develop ii level black box state machine and clear box The

represents a discrete unit of work which altogether create the clear box wiL IIldke use of black boxes at the next level of refinement

analysis and design of an entire system The analysis activities of for whiCh the design process will repeat The top level design

manual procedure reviews and interviews fit directly into these effectively pa rt t ions the original design problem into a structure of

precise definitions A person interviewed will describe procedures compone t pr blems each of which can be dealt with independently

that the analyst will formulate as a clear box then convert into state using the samE lOX structure methodology Each new black box in the

machine and black box terms The design will then proceed from the structure rer rtents a new top which must in turn be elaborated into

derived black box back through a state machine and clear box better a box structure hierarchy of its own Since each new black box is

suited for automatic processing
smallN and Sl r pler than those above it in the hierarchy eventually

black boxes j II be reached which do not introduce new black boxes

Information system development may take months or years and and the clesliu 11 be complete

require from a few to a few dozen even a few hundred people Each

of these peop le are discovering new facts about the business or the The principal t E llefit of box structure design lies in new opportunities

system IdentifYing new problems and old problems f10dmg solutIOns for manager r t planning and control of information system

to those problems makmg logICal deCISions about data storage and developmenc lox structures permit a rigorous design to cost

processing and so on every day Even a small 1OforrnatlOn syst m management r r cess 10 the stepwise allocation and consumption of

1Ovolves a large alount of logIcal structure and detail 10 Its project esouru s Every new black box 10 the evolvmg hierarchy

development It IS Imperative to keep all thiS structure and detail represenTs rl subprolEct to be designed to cost given the resources

organized and accessible for the developers in the conduct of the work available

The hierarchical box structure of black boxes state machines and REFFRENCF

clear boxes is designed explicitly to keep the details of analysis and

design accessible during information system development But there Baker F T I aker Chief Programmer Team Management
still must be a phYSical medIUm for record1Og thiS structure and ItS f I d p IBM Sro l Ion IOgrammmg ystems Journal Vol 2

details For thiS reason thiS methodology mtroduces two systematic Nil 6 73

documentation structures an Analysis Library and a Design Library
o pp

The Analysis Library records findings about the business and its needs B k I S Q l Th h S d

f h f d
a er ua er ystem ua Ity roug tructure

or t e In ormation system In question an IS created In terms P 19 2 F 11 J C c f 1

d I b T
rograrrw ng a omt omputer on erence Vo

un erstandab e to users In the uslness he DeSign Library records 41 Par1 I i FJPS 1972 339 343

the logical Inventions and solutions the developers have discovered
pp

which address the needs of the business in a potential information

system and uses more a precise and concise design language
understood by the developers Both libraries are organized in the same

way in the box structure of the information system under

development The developers understand and create both libraries
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DPMA GRADUATE MODEL CURRICULUM IN MANAGEMENT INE ORMATION SYSTEMS

A PRELIMINARY REPORT

Doris G Duncan PhD CDP CSP CI

California State University HaY dJ i

ABSTRACT

The purpose of the graduate model curriculum in MI S i 1 0 provide a guideline to

colleges and universities interested in estab Ishln or revIsing elther a

general Master of Business Administration MBA program lth an area of emphaSIS

in MIS or an in depth Master of Science MS progcam e MIS ThiS curriculum

acknowledges the growing importance of information as esource much as land

labor and capital It provides the framework for eLcJtLve analYSIS design

implementation and management of complex computer bas e nlormatlon systems

2 The 1 aduate model will complement the

As the need increases for faster more effective DPMA Mo 1 Curriculum for Undergraduate
decision making within complex organizations so Comput er l formation Systems
does accurate and timely access to information

become more critical The Management Information 3 The model curriculum will be endorsed

Systems MIS curriculum outlined here acknowledges and uPP I ted actively by DPMA

the growing importance of information as a

resource much as land labor and capital It 4 I he IL imaJ Y users will be colleges and

provides the tools to effectively analyze design univf rsi t j es which offer masters degrees in

implement and manage complex computer based bus irles administration
information systems

5 Grad Cltes educated under this curriculum

THE IMPETUS shou d be capable of performing a broad range

of prof e 3 ional and managerial computer and

The DPMA Model Curriculum for E9E informal n systems assignments
Computer Informat ion systems Education was well

received and is now being updated Development of 6 Graduates should be familiar with

a DPMA graduate model curriculum in computer based busines3 functions and operations and

information systems is an appropriate follow on urderstaJld the role of MIS in business

project In order to emphas i ze the decision making
orientation of the graduate model curriculum the 7 GradlBtes should be able to communicate

discipline is called Management Information ideas and project results orally and in

Systems rather than Computer Information written form

Systems
8 Gracuates should be able to work

Both students and employers should benefit from independently and as members of a team

this graduate model curriculum It is intended to

prepare students to participate effectively in 9 Grad1ates should understand and be able

areas of business impacted by fast changing to apply a formal process for decision making
technologies by developing both their management and problem solving
insights and technical skills for analysis and

maintenance of management information systems 10 GracLlates should be able to study and

Appropriate starting positions for graduates solve Lnformation problems within

include information systems analyst systems OI gan i Zil t i ems

designer data base administrator consultant and

marketing support Eventually graduates may ll Gt aduates should be capable of

progress through such positions as project leader impleme ting project management principles
MIS manager and chief information officer The

graduate model curriculum is not intended to l 2 The MIS professional should leave school

prepare graduates for programming positions this having earned how to learn and be commi tted

is left to the undergraduate model curriculum to a ife long program of continuing

Hopefully employers will benefit from increased profess cnal education

professionalism and a standard for recruiting for

specific positions as well as from availability of Selection of faculty qualified and interested in

better qualified graduates implementlnl the model curriculum is paramont to

achi ving these objectives
OBJECTIVES

model
ACCREDITM TON CONS IDERATIONS

Objectives developed so far for the graduate
curriculum focus on the overall purpose of the Due to cor and breadth requirements schools

curriculum and desired outcome for graduates accredited by the American Assembly of Colleagiate
Schools of ELlsiness MCSB are somewhat limited in

1 A national educational standard for the the number of courses they can require in any

discipline of Management Information Systems specihc slwciality withi n a one year MBA program
MIS at the graduate level will be

Howeve r t 1Y should have ample space in two year

developed The model curriculum should be
programs t incorporate all ten courses outlined in

useful to colleges and universities the MIS PC cl ram Many schools may wish to establish

developing or revising either an MBA program both an rv BA specialization requiring four to five

with an emphasis in MIS or an in depth MS of the graduate MIS courses and also an in depth MS

program in MIS program Ih I h requires all ten courses

8



Schools not accredited by the AACSB nor interested CIS 86 5 Systems Development Methodologiesin seeking AACSB accreditation have more A Surveyflexibility in their Masters degree programs Theyshould find it relatively easy to implement all ten This course deals with traditional analysiscourses and perhaps one more considered suitably design and implementation through the datarelated by the administering department flow analysis and systems development life
cycle approach It includes data structuresDoctor of Philosophy programs in MIS are generally data definition and normalizationvery unique Nevertheless some schools may choose

to make certain courses in the MIS Mastecs pcogcam Course numbers and descriptions of prerequisitespart of the PhD course work They may also choose
are based on working documents distributed by DPMA

to add a few courses such as Seminac in Advanced in connection with revising the undergraduate model
MIS Topics or Seminar in Current MIS Research cucriculum 4a forum for PhD candidates to present currentresearch on their dissertations

THE DPMA GRADUATE MODEL CURRICULUM IN MIS
PREREQUISITES

Following is a summary of specific courses
recommended for Masters degree programs in MIS

Students should complete undergraduate business MIS 86 l and MIS 86 2 are the only required courses
core requirements prior to matriculation into the in the graduate program and are prerequisites to
graduate MIS program Core requirements for the elective courses It is recommended that
business majors normally required for AACSB students take MIS 86 3 through MIS 86 l0 inaccreditation include

sequence wherever possible in order to mosteffectively integrate new concepts with those
1 Financial Accounting Principles previously intcoduced2 Managerial Accounting Principles3 Quantitative Methods

Required MIS Courses4 Principles of Management
5 Principles of Marketing MIS 86 1 SEMINAR IN INFORMATION ANALYSIS6 Principles of Finance
7 Organizational Behavior

Comparative theory and practice of MIS Topics
8 Production and Operations Management include systems life cycle requirements definitionof user needs feasibility studies alternativeIt is important also that each student have solutions software selection and development

sufficient general business background and the
testing implementation documentation and

communications skills necessary for comfortable conversion of computer based information systems
interaction with computer system users and all User system interfaces user interViewing
levels of management

techniques standard systems analysis tools as dataflow diagrams structure charts and prototyping
Prior to matriculation into the MIS program it is will be explored The information systems analysthighly desirable 1 that students be familiar with

as consultantsystems and program development methodologies 2
that they are acquainted with the systems MIS 86 2 SEMINAR IN DECISION SUPPORT SYSTEMSdevelopment life cycle and 3 that they be fluent
in at least one programming language It is

Conceptual foundation in evaluation and applicationspecifically recommended that prior to enrolling in of information systems tools in problem solving and
graduate MIS program students complete the

making decisions Topics include formulationundergraduate CIS courses shown below
development and evaluation of decision makingmodels simulation techniques optimization expert

CIS 86 l0l Introduction to Computer systems artificial intelligence Hands on use of
Information Systems decision support tools such as data bases internaland external to the organizationEmphasis is on computer requirements

histocy hardware functions programming Elective MIS Coursessystems development and computer operationsHands on exercises in programming and MIS 86 3 SEMINAR IN DISTRIBUTED PROCESSING AND
business applications are recommended

TELECOMMUNICATIONS
CIS 86 2 Introduction to Business Overview of geographically distributed computerApplication Programming communications facilities Network designstructure and optimization are addressed Regulated
This is an introductory course in program common carriers data transmission routing
design and development Students work to a

techniques reliability protocols error
structured development process which involves detection response time polling and contention
five phases for understanding design teleconferencing communication media as terminal
specification coding and checking programs devices modems and controllers are included
Pseudocode development w ill not be languagespecific however programs are written using Prerequisites MIS 86 l and MIS 86 2
COBOL

MIS 86 4 SEMINAR IN DATA BASE MANAGEMENT AND
CIS 86 4 Data Files and Data Bases

ADMINISTRATION
This course stresses the prevalence of data

Management of data as a resource Development of a
bases in the world of computing It includes

conceptual framework to evaluate select acquire
I application development through fourth and install and maintain commercial data base

fifth generation programming techniques and
management packages for use in MIS Data

fundam e ntal s 0 f d a t a s t r u c t u res structures data storage data representation data
normalization of data data modeling and flow data dictionaries expert systems and
construction of data base schema

programming languages are explored Concurrencyand configuration control access methods andutilities are included

Prerequisites MIS 86 l and MIS 86 2

9
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MIS 86 S SBMIII1AR 1111 AUDIT CONTROL AND LEGAL

ASPECTS OF MIS prerequisites MIS 86 1 and MIS 86 2

Exposure to audit techniques types of controls Finally if space in their curriculum permits some

data integrity risk assessment and professional college3 may Ylish to add MIS 86 ll which would be

standards in MIS auditing Computer abuse ethics any graduate level course deemed related to MIS and

privacy and security are emphasized Legal approveby he appropriate department

considerations include contracts copyrights

patents trade secrets warranties product suggestions regarding this graduate model

liability and the role of regulatory agencies in curriculum cr 1 I S are encouraged Please direct

MIS Case studies will be used your comml nts to

prerequisites MIS 86 1 and MISj86 2
Professor D G Duncan

Information Systems Management

MIS 86 6 SEMIII1AR IN OFFICE SYSTEMS
School of Business and Economics

California State University Hayward

Text based office systems including word Hayward California 94542

processing graphics electronic mail facsimile 1 413 881 3595

electronic f i li ng and retrieving records

management calendar management video

conferencing Integration with data based
SELECTED REFERENCES

processing systems and advanced input and output

techniques such as the mouse and laser printers I Adams David R and Thomas H Athey eds DPMA

Human machine interfaces technological trends in Model Curriculum for 9 E

data processing and the office environment Infor 1iilcr i iste f Ed ucat ion Park Ridge IL

DPMA Educat on Foundation 1981

prerequisites MIS 86 1 and MIS 86 2
2 Duncan Doris Gottschalk Great Expectations

MIS 86 7 SEMIII1AR 1111 pROJECT MAII1AGEMENT for Ir format i m Systems Curriculum A Survey of

MIS Managemerlt Interface The Computer Education

The organizing staffing budgeting scheduling QuaIteElY Summer 1984 pp 14 17

and coordinating of MIS projects Emphasis is on

programming and systems development teams 3 Nunama er Jay F Jr J Daniel Couger and

programming productivity aids management tools Gordon B Davis eds Information Systems

milestone requirements documentation of maintained Curriculum Recommendations for the 80s

systems post implementation fol10wup and user Undergradua te and Graduate programs Communication

participation Performance measurement use of of the ACM lovember 1982 pp 781 805

outside services and organization of facilities

centralized vs decentralized vs distributed 4 Price Don ed CIS Curriculum 86

included A term project which requires Evaluation Survey and Working Document DPMA

application of project management will be assigned Education Foundation 1985

Prerequisites MIS 86 l and MIS 86 2

MIS 86 8 SEMIII1AR IN III1FORMATION RESOURCE

MAII1AGEMEII1T

Organization planning and controlling of user

services and the corporate information center

Information as a corporate asset Integration of

personal computers with mainframes Convergent

technologies as voice data and video transmission

video conferencing local area networks and work

stations Impact of electronic technology on

traditional information systems processing

organizations management methodologies and career

opportunities

prerequisites MIS 86 l and MIS 86 2

MIS 86 9 SEMIII1AR IN MIS PLAII1NING

Application of the planning cycle operational
tactical and strategic Considerations of hardware

and software technology trends system migration

and compatibility capacity planning contingency

planning service level management project

selection and prioritization Long range staffing

with emphasis on use of contract programmers and

consultants to supplement regular staff Comparison

of internal systems development with systems

available for purchase Impact of new technologies

and professional societies and certification

prerequisites MIS 86 l and MIS 86 2

MIS 86 10 CAPSTONE RESEARCH PROJECT IN MIS

Development and writing of a final research paper

under supervision of an advisor Oral defense

required Paper may be a a research report on a

current MIS topic b a summary of a hypothetical
case or c a summary of an MIS project developed

for actual exper ience
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ASSOCIATE DEGREE MODEL CURRICULUM
There are four 4 separate learning sequences orfor Computer Information Systems tracks in the Model Curriculum These tracks were

developed to correspond to the current labor market
for computer personnel Additionally these four
tracks may be organized into two major groups asRod B Southworth follows

Laramie County Community College
Group I Computer Information Systems

Track 1 Using Microcomputers
Track 2 Programming

The Associate Degree Model Curriculum for Computer Group II Computer OperationsInformation Systems hereafter referred to as simply
the Model Curriculum is the result of efforts

Track 3 Computer Operatinginitiated and supported by DPMA DPMA has been
Track 4 Data Entry Transaction Processingactively involved with curriculum development since

1981 when it first published a four year CIS model
Group I tracks are directed specifically toward thecurriculum which has subsequently been adopted by practical applications of computers for problemhundreds of colleges and universities The 1981
solving and operational business situationsmodel curriculum is currently being upgraded with a Satisfactory completion would qualify students forsignificant number of improvements reflecting the jobs requiring intensive interactive use of microdynamic nature of the subject matter DPMA initi
computers or for entry level positions as programated a model curriculum for the secondary schools
mersand completes the series with this associate degree

model
Group II tracks will develop skills that would

The Model Curriculum will serve as a guideline for
qualify students for entry level employment in the
occupations of computer operator peripheral operadevelopment of two year degree programs designed to tor tape librarian data control clerk or datameet identified learning needs for entry level com entry operator The student could also qualify forputer programming and operations personnel as well the relatively new position of microcomputer bookas for the developing new skills to meet require keeper and be responsible for transaction and orments of computer users The Model Curriculum was document processingdeveloped as a joint effort by an Advisory Committee

composed of three groups of participants For each of these tracks the curriculum document
outlines the recommended core and elective course1 Eight college instructors in the computer offerings The corresponding detailed coursefield representing both small and large descriptions represent a consensus of requirementstwo year colleges identified by educators and practitioners in the
CIS field The suggested instructional guidelines2 Media representatives from Information provide instructors the necessary freedom to tailorEducation Inc a company that develops presentations to the specific needs of the studenttextbook and other educational materials

including a series of textbooks for the A copy of the Model Curriculum is available to thosefour year CIS model curriculum
attending this session Additional copies can be
obtained from3 The DPMA Curriculum Activities Manager

Don Price
Data Processing Management Association
Attn Hildegard Klemm

The Advisory Committee recognized that there were
Mgr of Educational Services
505 Busse Highwayspecial needs associated with the development of Park Ridge IL 60068 3191curricula for two year colleges Because the

major emphasis of most two year programs is on Rather than review this extensive document inapplied learning the Model Curriculum represents detail I would urge you to study it carefullya blending of computer business and communication using it wherever applicable to assist you in deveelements It is not to be confused with four year loping an up to date curriculum that best meets theBaccalaureate programs in Computer Science or needs of your students You may also find thisComputer Engineering which are considered to be document to be very helpful in selling curriculummore academic rather than applied in nature changes to your administration
The Advisory Committee undertook to develop a series I would like to demonstrate how this document can beof CIS courses that could be selectively used by used to structure a two year degree program by usingtwo year colleges to meet the wide variety of educa

my community college as an example We have antional requirements to prepare students for entry Associate Degree program for CIS majors which islevel positions in the computer field It was designed to prepare students for entry levelanticipated that general education courses would
programming positions In addition to the tradineed to be included in order to meet differing tional CIS content this track recognizes the needdegree requirements and student needs Students not for students to understand the application of microdesirous of a degree could also benefit by selecting computers database principles and high order softthose courses required to upgrade their vocational
ware Throughout the curriculum major emphasis isskills It is recommended that students desiring a placed on the application of the computer as a toolfour year degree select only those courses from the for solving business related problems Our programtwo year program that will transfer to a four year follows the Model Curriculum closely even thoughprogram since transferability is not the primary minor modifications were required to meet our instipurpose of the Model Curriculum
tutional requirements For purposes of clarity
course numbers and titles defined in the Model
Curriculum document have been used in the followingexample
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Associate of Applied Science Degree in CIS

Laramie County Community College

Cheyenne Wyoming

Computer Courses 24 credit hours

Introduction to Computer Applications CIS 1

programming Design and Development CIS 2

Computer systems Development CIS 3

programming Language I RPG CIS 4

programming Language I COBOL CIS 4

programming Language II Adv COBOL CIS 5

systems Analysis and Design CIS 16

Microcomputers in Business CIS 6 elective at

LCCC
Microcomputer Operating System Concepts CIS 7

elective
Microcomputer packages CIS 15 elective

Business Courses 12 credit hours

Introduction to Business
principles of Management
Accounting principles I

Accounting Principles II

General Education Courses 29 credit hours

English composition
Business Communications
College Algebra
Math Analysis
Logic
Science

U S and Wyoming Government

organizational Human Relations

Elective open
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COBOL 8X Teaching the New Compiler

Robert T Grauer Ph D

University of Miami Coral Gables Florida

ABSTRACT

This paper highlights changes in the 8X compiler with emphasis on those modifications designed to improve structured programming in COBOL It discusses the evolution of COBOL explaining the delay in the acceptance of thenew standard The paper concludes that despite the attractiveness of new features in COBOL 8X COBOL 74 shouldcontinue to be stressed in the classroom due largely to the maintenance burden which exists in industry

EVOLUTION OF COBOL AVAILABILITY OF THE NEW COMPILER
At its inception in 1959 COBOL was designed as open ended and Despite the difficulties in obtaining official approval for acapable of accepting change and amendment The revision pro new standard many vendors have made the essential features ofcess is the province of the COBOL committee of CODASYL COnfer the 8X compiler available to their customer base In early 1984ence on DAta SYstems Languages which meets periodically to IBM announced OS VS COtlOL II supporting some but not all ofpublish a JOD Journal of Development This document is sub COBOL 8X for its installed base of mainframe customersmitted to the X3J4 Technical Committee of the American National
Standards Institute ANSI which publishes the actual standard IBM s tacit approval makes it safe to assume that improvementsUntil recently there have been two official standards COBOL 68 in the new compiler will work their way into common use overand COBOL 74 the last version known officially as American Na the next several years The changes will be slow in comingtional Standard COBOL X3 23 1974

recall the conversion problems from 68 to 74 but they will
eventually be realized The remainder of this paper highlightsIn 1977 the X3J4 committee began revising the 1974 standard the most essential featuresbased on the CODASYL JOD of J 976 Four intermediate publica

tions COBOL Information Bulletins 17 18 19 and 20 provided STRUCTURED PROGRAMMING ENHANCEMENTSthe public with its first glimpse of what to expect CODASYL
subsequently published a JOD in 1978 which revised the 1976 By far the biggest improvement in COBOL 8X over its predecessorpublication

is its accommodation of structured programming concepts The
new standard is the first to be developed after the common acIn June 1981 the X3J4 committee completed its work and approved ceptance of the structured methodology Hence an underlyingthe content of a draft proposal to revise ANS COBOL X3 231974 objective of the standards committee was to make COBOL more conThe draft was made available in September 1981 for public com ducive to current programming theory Accordingly COBOL 8Xment with the review period ending in February 1982 The pro makes specific provision forposed standard was again revised to reflect public reaction and

made available for review in the fall of 1984 Final approval l The DO WHILE and DO UNTIL constructs through modifiis expected shortly
cation of the PERFORM statement with a TEST BEFORE
or TEST AFTER facilityOBJECTIONS TO COBOL 8X

2 Improved readability through introduction of scopeThe original goal of the committee was to have the new standard terminators such as ENDIF which make it possible toavailable in 1980 maintaining a six year cycle between stand nest conditional statementsards Adverse public reaction however continually postponedthe approval date After waiting for but not receiving COBOL 3 The case construct via introduction of the EVALUATE80 81 and 82 many people have taken to calling the new stand statementard COBOL ax

4 False condition branch e g NOT AT END which proMost objections were over incompatibility with the existing com vides structured symmetry to conditional clausespiler Introduction of new reserved words for example posed
compatibility problems if existing programs inadvertently used a Each of these features is discussed in detailnew reserved word as a data name Other incompatibilities re
sulted from the deletion clarification or reinterpretation of PERFORM Statementexisting features

The UNTIL format of the PERFORM verb has been expanded to allowAnother problem in the evolution of the new standard was that TEST AFTER and or TEST BEFORE with the latter as defaultthe CODASYL cOIT ittee became carried away with esoteric often
downright silly changes One 1981 proposal which has been re

PERFORM procedure name l
UGH

procedure name 2

moved from the 1984 revision suggested that tables of up to 48
levels be permitted To appreciate the sheer absurdity of this
extension consider that a programmer actually does create such

WITH TEST
BEFOREa table and further that each of the 48 OCCURS clauses has AFTER

UNTIL condltion l
the minimum of two elements One is now confronted with the

tmperative statement l END PERFORM
48 l5

elementsstaggering number of 2 or approxlmately lO

Assuming a CPU speed of 1 000 000 operations per second merely In other words COBOL now accommodates both a DO WHILE and a DOinitializing the table would require one billion seconds or ap UNTIL The TEST BEFORE condition tests before performinp theproximately 33 years of CPU time This does not include the procedure and corresponds to a DO WHILE Le if the conditiontime necessary to page in and out from disk is satisfied initially the designated procedure is never exe

Storing a table of lOlS elements presents additional difficulty
cuted TEST AFTER on the other hand corresponds to the DO
UNTIL construct consequently if the condition is satisfiedIf each data element required only a single byte of storage and initially the designated procedure will still be executed onceif a disk drive with a capacity of one billion bytes were avail

able then one million disk packs would be required to store the The COBOL 8X syntax shows the procedure name as an optional enentire table The point is simply that the proposed extension try enclosed in square brackets This in turn provides an into a 48 level table and other similar suggestions were utter line capability for the PERFORM statement e gly foolish and needlessly lengthened the approval cycle
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PERFORM

The END IF3CQIcrminator also provides additional logic capa

statement l
biliy by J2yrr t Lng the nesting of conditional statements

statement 2
Consider Fi urp and i t s implementation in COBOL 74 and COBOL

8X

The END Il tl rninltlr effectively transforms a conditional

statement n

statement to au i rerative i e complete statement Hence

END PERFORM
the requirEd J i d Figure 2a can be expressed as a single IF

statement in I X Eiy contrast the COBOL 74 implementation

An inline PERFORM functions according to the general rules of a
requires Hr ac i t il dl PERFORM statement Scope terminators are

regular PERFORM statement except that the statements executed
available foy h t I f nther verbs e g READ AT END COMPUTE

are those contained within the PERFORM statement itself i e
SIZE ERROl L t

between PERFORM and END PERFORM Accordingly omission of pro

cedure name l requires that both imperative statement l and E D

PERFORM be coded The inline PERFORM does not provide anv l
additional logic capability Nevertheless it is a welcome

addition in that it can eliminate a degree of page turning and FAI ALlO

further gives COBOL a similar capability to that found in other
AD

block oriented languages such as PASCAL and PL I

IF STATEMENT

The power and readability of the IF statement has been tremen

dously improved through inclusion of the EKD IF scooe termina

tor An abbreviated format of the IF statement in e ROI 8X is

IF condition l THEN statement il

ELSE statement 2 lO I

END IF

Although an IF statement may be terminated by either an ending

period or an END IF scope terminator it is strongly recommended

that END IF terminators be used exclusively Inclusion of END

IF will neatly eliminate the column 7311 pr hlem that existed in

COBOL 74 Consider Figure 1 which contains apparently straight

forward COBOL code and its surprising output ir
The logic in Figure 1 is straight forward yet the output is un

expected An order of 2 000 or more receives a discount of 2

on the entire order The amount due NET is equal to the a

mount ordered minus the discount The code seems correct yet

the calculated net amounts are wrong for any order less than Figure 2a Required Logic

2 000 The net amount printed for these orders equals the net

for the previous order i e the net for an order of 1 000 is

incorrectly printed as 3 920 which was the correct net for the W H

preceding order of 4 000 The net amount for an order of 1 500 IF SEX

was printed as 4 900 and so on Why
AIlD I 0 MALE COUNTER

END IF

IF INCOW 50000

C080LcodIt IF AMOUNT ROEREO THISWEEK 2000 Periodterminetinll ADD I 0 HIGH INCOME COUNTER

MOVE ZEROS TO CUSTOMER DISCOUNT compu1e illn END IF

ELSE colmn73

COMPUTE CUSTOMER DISCOUNT AMOUNT OROERED THISWEEK 02J END IF

I COMPUTe NET AMOUNTORDERED THSWEEK
cjsT6 I pISCOUN J

OISPLAY AMOUNTORDERED THISWEEK I i gure 2b COBOL 8X Implementation
CUSTOMEAOI COUNT NET

1 ldvrru llytakenlOl
pllf10f ElseCl use

AnoufIIOrcter d Discounl N

3000 6 94 Correcl IF VALli HCORD S I y

I
80 392 J

Cllculltion PEJU C n DO ADDITIONAL TESTS

000
IS re

OllO 00

I
wlueo

4900J pr viOlorder

DO ADDlTIONA ESTS

Figure 1 The Missing Period
IF EX li1

ADD I TO MALK COUNTER

The only possible explanation is that the COMPUTE NFT statement
F INCOM50000

is not executed for net amounts less than 2 ClOO The only way
ADD TO mCR INCOME COUNTER

that can happen is if the COMPUTE NET statement is taken as part I isure 20 COBOL 74 Implementation

of the ELSE clause and that can happen only if the ELSE is not

terminated by a period The period is present however so we

are back at ground zero or are we The pe riod i present EVALUATE

but in column 73 which is ignored by the compiler Hence the

visual code does not match the compiler interpretation and the
COBOL 4 was 1 irnited in its ability to implement the case con

resulting output is incorrect styuet direct as the programmer was forced to use either a

A period in column 73 is not a contrived problem nelusion of
mult il vel DE I If or a GO TO DEPENDING statement Although

the END IF delimiter will eliminate future errors of this type
both m2th ds w 1rk neither is ideal and the resulting code was

and the IF statement should be recoded as follows
often Jbscure

IF AMOUNT ORDERED THISWEEK 2000
COBOL 8X remeJi S the situation through introduction of the

MOVE ZEROS TO CUSTOMER DISCOUNT
EVALUATE statp n nt hose abbreviated format is shown

ELSE

COMPUTE CUSTOMER DISCOUNT AMOUNT ORDERED THIS EEK 02

END IF
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EVALUATE
identifier

REFERENCES
expression l

1 Structured COBOL Programming Robert T Grauer Prentice
condition

l Hall Inc Englewood Cliffs N J 1985
WHEN TRUE imperative statement l

FALSE 2 Draft Proposed Revised X3 23 American National Standard

WHEN OTHER imperative statement
Pro rammin Lan uage COBOL September 1983 Technical
Committee X3J4 American National Standards Institute

New York N Y
END EVALUATE

Consider for example a program in which processing depends on

the value of an incoming year in school code When the code
is equal to l a freshman routine is to be performed when the
code is equal to 2 a sophomore routine and so on The multi

branch situation is easily implemented as follows

EVALUATE YEAR IN SCHOOL
WHEN 1 PERFORM FRESHMAN
WHEN 2 PERFORM SOPHOMORE

WHEN 3 PERFORM JUNIOR
WHEN 4 PERFORM SENIOR
WHEN OTHER PERFORM PROCESS OTHER

END EVALUATE

In the example YEAR IN SCHOOL is evaluated If it is equal to
l FRESHMAN is performed if it is equal to 2 SOPHOMORE is per
formed and so on Observe the use of the reserved word OTHER
to accommodate an error processing routine and the terminating
entry END EVALUATE

FALSE CONDITION BRANCH

The syntax for the READ statement in the new compiler is as

follows

READ file name

jT END imperative statement g
OT AT END imperative statement

IND READJ
The addition of the NOT AT END clause provides a symmetry for
the conditional branch that was not present in COBOL 74 Taken
together with the new inline PERFORM these two statements neat

ly eliminate the need for a priming READ Hence the mainline
portion of a COBOL ax program will now contain the following

PERFORM UNTIL DATA REMAINS SWITCH NO
READ INPUT FILE

AT END

MOVE NO TO DATA REMAINS SWITCH
NOT AT END

PERFORM PROCESS RECORD
END READ

END PERFORM

The combination of the inline PERFORM together with the false
condition branch of the READ statement completely alters the
appearance of the driving paragraph in a COBOL program The

priming READ statement can be eliminated and the resulting pro
gram truly reads in top down fashion

CONCLUSION COBOL 74 VERSUS COBOL 8X

Despite the considerable attractiveness of the new compiler the
author advocates that COBOL 74 continue to be stressed in the
classroom COBOL 8X may still be covered but the 74 syntax
and its peculiarities e g the priming READ should be taught
first A logical division would be to cover the old compiler
exclusively in the first semester and introduce COBOL 8X in
the advanced course

This rather pessimistic view recognizes the reality that COBOL
74 will be around commercially for some time if not forever
due to the overwhelming maintenance burden which exists today
Instructors would be doing their students a tremendous dis
service to disregard COBOL 74 when that is the compiler that
their graduates will most likely encounter It took industry
many years to convert from COBOL 68 to COBOL 74 and history has
a tendency to repeat itself
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AN EVALUATION OF INFORMATION SYSTEM

TEACHING METHODOLOGIES

SELF STUDY VS LECTURE

GEORGE W MORGAN Southwest Texas State niersity

R WAYNE HEADRICK Texas A M Ur iver ity

WALTER E JOHNSTON Southwest Texas t ate 1 n i lersi ty

To provide adequate coverage of a course newly requi nlcl of a 1 Business majors wi th the

resources available at the time a self study teaching format 1 3S adopted Subsequently an

experiment was designed and undertaken to determine the illpact I the self study format on the

scholastic performance of the students The results of the exp l ment indicate that the level

of a self study student s prior knowledge of computers direc Jy affects his her scholastic

performance level while no such relationship was indicated fJr the student in the control or

traditional lecture environment

INTRODUCT ION based on the Hltents of the film series and student

workbook

In the Fall semeste r of 1982 Introduction to Data

Processing was added to the common body of knowledge Sin ce t hls If Study me t hodology represented a

required of all Bachelor of Business Administration significant departure from the classroom lecture

degree candidates of Southwest Texas State University teaching TIe t h ds normally used in the SWTSU School

SWTSU Consequently over one thousand students of Bus i ness i forma 1 study was conducted d uring the

began requesting that course each semester As the S umme r I sem2 toe r of 1983 to evaluate the impact of

Department of Accounting and Computer Information the Self Study format on the students The research

Systems could facilitate only three hundred students methodology t i ed and results of that study are as

in a traditional classroom setting it was determi ned follows

that an alternative teaching methodology would be

required to enable the Department to provide adequate

course coverage with the available resources
METHODOLOGY

A Self Study methodology for teaching the Introduction To best j uclqE the relative impa ct on scholastic

to Data Processing course was se Ie cted for perf orma nce Jf the Self Study methodology the

implementation in the Fall semester of 1982 The students ent lled in the Introduction to Data

objectives of the course were to provide students with Processin c urse were randomly placed in either a

knowledge of the basic elements of computer literacy Self Study er a Control section in a 4 to l ratio

as defined by the Texas Education Agency i e until the Cont rol section was full The Control

computer related terminology and the use of compute rs section was taught us i ng a traditional lecture

in society history and development of computers use se t t i ng cove 1 ng the same material as that found in

of the computer as a tool communicating instructions the learnin resources available to the students

to the computer and careers in the compute r fie Id enrolled in self Study se ct ions To provide for

and to provide an introduction to the analysis and subseqtent in jepth analyses appropriate demographic

design of business information systems as requ ired in informati on atDut the students in both the Self Study

the American ASsembly of Colleg iate Schools of and Control l1 OUPS was ga thered t hroug h the use of a

Business MCSB curriculum student verIfication of enrollment form As the

students we not allowed to take the first

Students enrolled in the Self Study course were not examination until they completed the form a one

required to at tend any regularly scheduled classes hundred perce t return rate was achieved

Several learning resources were however made

available to any student who wi s he d to use them The scholasti performance of both groups was examined

Those resources included by compa r in the results of a pre test given at the

beginning of the semester to assess the stude nts

1 A textbook selected for its readability level of prio knowledge of computers with the fi na 1

semester ave ages To determine whethe r the teaching

2 A problems questions workbook that accom me t hodology has a dire ct effect on the students

panied the textbook schola tic erEormance the covariance analysis

technique wa mployed

3 A professionally produced f ilm se r i es co
an lysisl 2 3

ordinated with the textbook Covariance provides the capability to

assess the contribution of one uncontrolled

4 A regularly scheduled tutorial lab staffed i ndepe nde nt variable pre test score and two classes

by se nior leve 1 Computer Information Sys teachinq met Jodology to the dependent variable

terns majors f i na 1 course average Specifically covariance

analysis prolies for correcting statistically for the

5 Regularly scheduled optional lecture ses effect s of prior knowledge that could not be properly

sions
standardizec be twee n the two teaching methodolog ies

Examination dates and topics included were provided to Covariance a IVllysis ca n be used to

the students when they registered for the course The

examinations consisted of objective multiple choice 1 te t for homoge ne i ty in slopes between

and true false questions se Ie cted from a test bank cla 5ses

provided by the author of the textbook and generated
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2 test for homoge ne i ty in intercepts be 100

tween classes with slopes assumed con
90stant for all classes and Self Study Group

3 for homoge ne itY Final 80test in the complete re
Courselationship between classes

Average
Control Group

with3tie te sts being performed in the order indi
cated untll the null hypothesis associated with oneof the tests is rejected Upon rejection of a null 50hypothesis it 3is inappropriate to cont i nue with any

osubsequent test
0 10 20 30 40 50 60 70 80 90 00

Considering the sample data to have p classes n total Pre Test Score
students n students in class i and k l uncontrolled
variables he complete analysis of covariance can be Figure 1 Final Course Average vs Pre test Scoresummarized as indicated in Table 1 for Self Study and Control Groups

Test Nu 11 Hypothesi s F test degrees of freedom CONCLUSIONS AND RECOMMENDATIONS
1 homogeneous 51 opes

mean s uare differential 51 ODes interceots pk P h
In te rms of solving the basic problem of facilitating

mean square residual II pI

mean snuare differential intercepts
a large number of students in the Introduction to Data2 homogeneous intercepts p I
Process i ng course with very limited resources the use

mean square residual It P k

of a Self Study teaching methodology was quite3 overa 11 hornogenei ty
mean s e

s

dual
I

successful Of much greater interest however is then k

Self StUdy methodology s impact on scholastic
performance as compa red to that of the traditionalTable 1 Analysis of Covariance Ie cture methodology As Figure 1 illustrates those
students who came to the course with 1 ittle or noprior knowledge of compute rs exhibited a much lower
re lative gain in knowledge as a consequence of
part i cipa ting in the Self Study program than did those
students who began the course with a higher level ofRESULTS prior knowledge Among those students participatingin the traditional Ie cture program there was no suchAs indicated above the study consisted of dividing discernible relationship between prior knowledge and145 Introduction to Data Processing students n 145 scholastic performanceinto Self StUdy and Control groups p 2 with the

pre test being the only uncontrolled variable k l As the goal of including an Introduction to Data1 and the final course average be i ng the dependent Processing in the School of Business common body ofvariable As the various sums of squares and mean knowledge was to ensure that all Business majorssquares are read ily obtainable they were computed acquired a minimum knowledge of computers this studyprior to the accompl ishme nt of any tests of has shown that one group of students those enteringhypothesis The results of those computations are the course with li t t Ie or no prior knowledge ofprovided in Table 2 Since the null hypothesis that computers were not being adequately provided for bythe Self StUdy program Thei r counterparts in the
Control group exhibited a higher relative gain in
knowledge Consequently it is recomme nded that whenTest Sums of Squares d t Mean Squares F significance a Self StUdy teaching format is used a traditional

SSR 429 6 1 429 6 lecture program should also be made available withI 6 44 a 01 assignment to one or the othe r be i ng made based onS5E 9408 3 141 66 7

prior knowledge of the subject Such a dual teaching
SSR 319 1 1 319 1 methodology program will conserve available resources

2 4 61 n a while providing a structured environment for thoseSSE 9837 9 142 69 3

students with little or no prior knowledge and at the
SSR 9014 1 9014 same time allow those students with a higher level of3 12 69 n a prior knowledge to acquire additional knowledge at aSSE 10157 0 143 71 0

greater rate than the structured environment can
accomodate

Table 2 Analysis of Covariance Computations

REFERENCES
the re is homoge ne i ty in slopes between groups must be
rejected furthe r testing is inappropriate The 1 Draper N R and Smith H Applied Re ression
equations that minimize the residual sums of squares Analysis John Wi ley Sons Inc New Yor 1966
when relating final course averages Y to pre test
scores X are 2 Hick C R Fundamental Concepts in Des ign of

Experiments 2nd Ed Holt Rinehart and Winston
Y 60 1 0 50X for the Self Study group New York 1973
Y 712 O OOX for the Control group

Econometric Methods 2nd Ed3 Johnston J
As illustrated by Figure 1 the resultant equations McGraw Hill Book Company New York 1972
indicate no relationship between final course averages

Analysis of
and pre test scores within the Control group while a 4 Wildt A R and Ahtola O T
direct relationship is indicated within the Self Study Covariance Sage Publication Beverly Hills CA
group 1978
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A TEAM PROJECT APPROACH TO TEACHING SYSTEI S ANALYSIS

Jean Buddington Martin

Assistant Professor of Computer Information Systems
Jacksonville University

Students are assigned to groups to work on problems associate j lith a case study highlighting

concepts and terminology presented during an introductory 1 ass in systems analysis and

design Student and teacher responses to this method of instru ion are summarized

OVERVIEW OF THE COURSE
When preparing to teach the introductory systems

The traditional approach to teaching the introduc analysis c 1 3 3 S it was noted that the authors of

tion to systems analysis course at Charles County the textbook suggested that one approach to the

Community College La Plata Maryland is to com case st Jdy is to divide the students into small

bine exposing the students to the role of a systems groups to jjcCUSS and implement the case Because

analyst in the analysis design development and many of the students have very little previOUS

installation of computerized systems along with a coursework and very little work experience many

practical experience in the system s development students a e not individually prepared for the

life cycle through the use of a case study The challenge cf so m e of the assignments in the case

rationale for this approach is to provide the stu study As i B typical in many community colleges

dents with basic terminology and concepts which are the composi tion of day classes consists primarily

reinforced and expanded upon when preparing the of students 1 8 or 19 years of age with minimal

case
exposure to deas and practices of industry

Major topics presented in this class include the Increasingly industry is using a team approach for

systems study request customer organization projects iving the students the formal oppor

charts reasons for system study requests resis tunity of i nterac ting with team members seemed an

tance to change systems flowcharts considerable additiona advantage to taking this approach in

emphasis is placed on teaching students to use this presenting 1e ca se study

tool problem definition tasks of each of the

systems project steps phases project management
COMPOSITION OF THE GROUPS

scheduling techniques CPM pert charts design

of output medium design of input medium includes There were 24 students in the introductory systems

some file organization concepts and controls analysis c ss who were randomly divided into four

system group and individual record
teams of six members After providing them with

information and Expectations concerning the assign

The author perceived a need to incorporate some new menta and allowing class time to meet with fellow

terms and tools as well as modifying the method of group mem ers the instructor requested that each

instruction in teaching the course It seemed im group select its own team leader The group leader

port ant to at least expose the students to alterna was to b t responsible for the coordination of

tive tools such as data flow diagrams and data base assignments and communication within the group

concepts STUDENT REACTION TO THE GROUP APPROACH

Since later courses are dependent upon information

received in this course the author felt con At the en Ij of the semester the students were re

strained not to deviate too far from the syllabus quested tc complete a questionnaire which primarily

Consequently these additional topics were intro centered around their perceptions of using a team

duced during the last class sessions of the semes approach C Il the project Although they could

ter It is a difficult decision for teachers and answer the questions anonymously they were re

those responsible for course curriculum development quested to include the name of their leader The

to decide when it is time to make major changes in following j s a summary of their reactions based on

the content of courses particularly when the more
the questionnaire

traditional tools are still being used extensively

in the subject area
ll Question i l 1 2 ia a 2E

EE 9 2 3 i Response all except two

THE CASE STUDY students recommended that the approach be

used

The text provides the commentary for the case study

that is developed in the class Additional infor 2 Question i 2 2 i2 2 1 1 2

mation is provided as the chapters progress E a3 if a 2E EE 2 2 E a i

Through the instructor s guide the teacher imparts Response The following points were those

further background data concerning the case There most frequently reported ll Allow more

is considerable opportunity to embellish and impro class time for groups to meet they cited

vise within the case structure depending on the difficulty in scheduling meetings at other

teacher s background and focus An example case times 2 Have some way of penalizing those

study in the text provides the students with many students that did not do their fair share

ideas to incorporate in their assignment
3 Hequire more prerequisite courses includ

in g b sin ess c0u r ses 4 Construct the pro

RATIONALE FOR USING A GROUP APPROACH j ec t so that it would not be so time

consuming 5 Have smaller group sizes

The following factors contributed to the decision

to take a group approach in utilizing the case 3 Question ihat the advantages of orking

study project The author has previous teaching Response The following advan

experience in the area of management development tages were cited most frequently ll exposed

One of the primary courses that she taught was to a greater variety of ideas 2 lessened

principles of management in which a case study the individual work load 3 obtained greater

approach was also used The author made extensive amount of expertise 4 helped in learning to

use of groups to develop concepts in that class wor with others to reach a common objective

Both the students and the instructor believed that 4 e1joyed the company of other students on

the group work was very beneficiaL
the tE am and 5 gave greater understanding
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of how work might be accomplished in the real
world students worked ouu the problems together but the

performance of these two groups spanned a much
4 Question What 1 1 6 of greater range in how successfully they completed

2 6 2 i Response The following the assignments None performed as well as the

disadvantages were cited most frequently 1 members of Group B When questioned as to who in
had difficulty in finding the time for the Group B provided the ideas for the solutions they
entire group to meet together 2 some

responded that they had gotten together on several
students did not do their share of the work occassions once until 2 00 a m to work out the
3 could not reach a consensus when there was

problems They also reported that there was no one

a difference of opinion 4 there were
person who provided the answers that they had all

personality differences and 5 there was a
shared their ideas and contributed to working out

lack of leadership solutions Students were not penalized for working
together on the independent assignments even though

5 Question 1 are the differences in the
it was not the instructor s intention to have them

I the o ked on th s coiipa t f do so Once assigned to a group it seemed diffi
the 1 in comparison with the first part

cult for them to separate independent assignments
2 1l E 2J 1 u llr f i 1l26l 1ler

from group ones

orked better 2 orse Response Of the 21
It was further observed thatstudents responding 12 perceived themselves the leader played an

working more productively on the second part important role in how well the group performed
of the project The primary reason cited

Both Groups A and B had very able enthusiastic

being that they knew each other s strengths leaders who communicated frequently with their team
and weaknesses better Seven of the students

mem bers Neither appeared to be autocratic in
perceived the group as being less organized

their methods yet were able to maintain the
when attempting the second part of the quality of production of the group Both did
project The primary reason cited was that express their inability to delegate responsibility
assignments from other classes had become more as well as they would have liked

demanding One student reported no

difference It was difficult to ascertain the
The leaders of the other two groups although

meaning of the response from one student It potentially as able as the leaders of Groups A and
should be noted that the responses to this

B did not appear to be as motivated or

question varied within each group
enthusiastic as their more successful counterparts
Their groups were less cohesive and the morale of

INSTRUCTOR S COMMENTS AND OBSERVATIONS members seemed lower Some of the individual
members still performed well but this appeared to

There were a number of benefits derived from taking be in spite of the group rather than because of the

a team approach to the project Foremost of which group Just how much group leadership contributes
is developing a more realistic view of the positive

to the group is not the focus of this paper yet
and negative aspects of working with others on a

there did seem to be some relationship between

project The students encountered many of the leadership and the morale of group members
difficulties during this simulation that would
confront them in a job setting The necessity of Using a team approach can increase the student s

learning to interact positively with other group
awareness of the importance of group dynamics in

mem bers in order to accomplish goals was required accomplishing corporate objectives This approach
in order to complete the project successfully also seemed to im prove the intuitive understanding
They experienced the problems of personality dif

of the concepts and terminology germane to the
ferences apathy and unwillingness or inability of

course Group interaction was evident not only
some team members to carry out their responsibili during their planned sessions but in the classroom
ties to the group where the instructor often had to interrupt

discussions about case studies in order to begin
Two of the groups exhibited a minimal amount of

the day s instruction Absenteeism was almost non

confusion in meeting their objectives Their existent
Morales appeared to remain high while their first

group presentations to the class were satisfactory The two major disadvantages of this approach which

in both cases the second presentations were
were cited by the students deserve comments

outstanding Their organization technique and
First the problem of arranging meetings can only

quality of work improved greatly Both of these
be reduced by letting students try to organize

groups were cohesive and supportive of individuals their own groups It should be noted that this
within the group The other two groups did not

would not be representative of a real life
demonstrate these characteristics They did not

situation Second the problem of penalizing
give the impression of working nearly as well to

those who do not carry their fair share can be
gether Neither group presentation was well addressed by permitting the students to assign a

planned or implemented range of points to team members based on perceived
contributions

Members of the two more successful groups Group A

and B also worked on their individual assignments Finally it seems appropriate that serious
together There was marked similarity in the consideration should be given to establishing
output of these tasks This was of particular

Cobol and either an introduction to business
interest since Group A members did not perform organization or an introductory accounting course

these tasks well They all utilized the same ideas
as additional prerequisites

which were neither realistic nor correct Group B

members performed extremely well with these tasks
The conclusion is that if the group went in a

direction that was suitable for the problem all
the members benefited Likewise if the direction
was not suitable all the members of the group fell
into the same trap

The members of the other two groups did not work

together on the independent assignments Their
papers showed markedly less similarity there were
instances where it was apparent that two or three
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THE LIVE STUDENT SYSTEMS DEVELOPMENT PROJcCl

Iza Goroff

University of Wisconsin Whitewater

The live student project is compared to the model student project f rojec 1 control techniques are described

which can overcome the difficulties inherent in the live student projec

The purposes of this paper are as the education I f the student is concerned Quirky cl ients

unclear sy tem cJ lals unpleasant surprises and other mani

to present the advantages and disadvantages of the live festations of Pdlity are what students must learn to deal

or real student systems development project over the with especiall 1 in the relatively low risk environment of the

model project
univers ty set1 iiI

to show how to overcome the disadvantages However we bel Ie that it is wrong to rely completely on the

experience of c ingle project to ground students in the prin

Both the DPMA Model Curriculum for Under raduate com ter ciples of nfon ltion systems These projects are performed in

Information Systems ucatlon an t e urriculum the context of d two course one year systems analysis and

2 include core courses requiring student systems development design sequencE 3 w ere there are non project assignments to

projects Most systems analysis and design course sequence guarantee covell Je of the basic principles of analysi sand

3 4 5 require that the student as a member of a team design

develop either a model project or a real 1 ive project
MANAGING THE Li I PRO IECT

The Live Project vs The Model Project

The model project has the following advantages
1l IP y

Almost ll of e projects have come from administrative areas

client interviews are controlled i e actually of the Univers tj Systems have been developed for the place

given by the teacher to make specific pedagogical ment office llDrary student health center tutorial center

points
alumni center t icket office athletics department among many

others

the system and its goals are well defined
Most campuses ave a newsletter for staff communications which

the system can be carefully chosen to demonstrate the can be used to advertise the availability of free systems

principles taught deve 1 opmen t Jnce a client has a successful system that client

may want others developed as well The university s director

all students have the same uniform experience of information systems development usually has a list of pro

jects whose p lcrlty is so low that it is inconceivable that

it is easier for the teacher to keep track of one they would ever e attempted which the director may happily

system share wi th you

it is easier to compare student achievement and We project a t rpe year life cycle for the student developed

assign a grade sys tems A sy tem designed three years ago is ready for re

design giving continuous supply of systems for our student

there is no shortage of systems to be designed teams

All of these advantages come down to one the control that the Team Selection

teacher has over the course and the system to be designed
The projects a p 1 i sted on the Project Selection Form Each

The live student project has all of the corresponding disad student ranks t he projects from 1 to 8 or more based upon

vantages
interest in t e project Subject to the constraints of optimum
team size and kp ping a team entirely within a class we try to

clients behave unpredictably follow that pr I ri tization Most students receive their first

choices

system goals are unclear
The team choo its own leader Occas i ona11 y the 1 eader is

system requirements may not be what was expected replaced durina semester We encourage the election of a new

leader at the tart of the second semester

students may differ in what they learn depending on

what roles they play and on which project they are Proj ec Lf I I

placed The control 1 1 number of projects each employing a team of

the teacher will have from 3 to 7 students project from three to i ven students is a formidable challenge to the

resulting in a large number of projects to follow teachePro e t control by the teacher is much like that

exerci ed by a manager of information systems who controls

there may be a shortage of available projects several projects and project leaders The remainder of this

paper is devo ed to discussing the structure we have established

The teacher must work much harder for what is a non uniform to mai1tain co trol over the progress of the student project

educational experience so why do it
Our first attempts in controlling student projects had an un

The goal of systems analysis is the discernment of order in acceptably h qh failure rate Only when we adopted procedures

what appears to be confusion A model system offers too selec and principles used in the more successful information systems

tive a set of facts to give much of the feeling of the development areas of business that projects have been consis

analysis process Systems design includes the establishment tently completed These principles are

of order into a real environment That part of the design

process is missing from the model system approach In short

the disadvantages listed above are mostly advantages insofar
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no project task is considered complete until it is The forms we use were developed as part of a student project by
right William Star Brian Ney and Richard Peltier who together also

developed an on line information system for the control of
documentation is structured by standard forms the same student projects These forms are based on a documentationforms applying to all projects system developed by Touche Ross Co 6 but they are adapted

to the systems design methodology used 3 The project task
documentation is part of every task there are no schedule for the first semester including the analysis and
separate documentation tasks logical design phases of the project follows in Table 1 The

tasks in this semester are sequentially related
full credit is given only when the task is completed
on time according to the pre set schedule given at
the start of the course

TABLE 1 PROJECT TASKS FIRST SEMESTER

Task Date Task Name Documentation for Completion

1 9 16 team selection Project Team Information Sheet 100

2 9123 user contact 1 Interview Summary 120

3 10 11 project definition Project Definition 130

4 10 22 entity attribute enumeration File Contents 190 partially filled out

5 10 22 user con tact 2 Interview Summary 120

6 10 29 analysis of existing system Narrative on blank form 150

7 11 1 preliminary systems proposal Narrative task 5
File Contents task 4
Procedure charts explanations 150

8 11 8 user contact 3 Interview Summary 120

9 11 22 sample screens output Samples 150

10 11122 final systems proposal Narrative revised
File Contents revised
Procedures revised

charts

explanations
sample conversations output task 7

The project task schedule for the second semester the physical
design and implementation phases of the project follow in
Table 2

The precedence relationship of the tasks is more complex than
in the first semester This is shown in the network diagram
in Figure 1

While some projects may require tasks beyond those listed in
Tables 1 and 2 the completion of the listed tasks will
usually force those other tasks to be finished as well i e
it is unlikely that the listed tasks could be completed without
the completion of the rest of the requisite tasks

TABLE 2 PROJECT TASKS SECOND SEMESTER

Task Date Task Name Documentation for Completion
1 1 24 revise logical design replacement pages for final system proposal
2 1 24 choose computer operating system computer operating system language page blank form

1 anguage

3 1 26 physical file design preliminary data dictionary with variable names

4 1 26 request user to provide data for interview summary form signed by user 10 points only
table files i e semi permanent data

5 1 26 distribute logical procedures among blank form
team members

6 23 review learn operating system language simple direct access programs to read write and

update test files

7 217 develop test data and expected test data input listing initial and final expected
outcome for each logical procedure fi 1 e contents

8 2 21 design structure charts structure charts

9 2121 report progress to user interview summary signed by user 10 points only
10 2 23 walkthrough of structure charts structured walkthrough form

11 2 28 revised structure charts with structure charts
utilities identified

12 3 1 module specifications module specification sheets partially filled in

13 3 6 pseudocode for first procedure s module specification sheets partially filled in
modules
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TABLE 2 continued

Task Date Task Name ent tJon for Completion

14 3 8 develop test data and expected outcome test data heet containing values of input parameters

for each module for first procedure stub arguments expected output parameters

15 3 8 pseudocode walkthrough for first structured walkthrough form

procedure

16 3 8 revised data dictionary revised data dictionary

17 3 15 code modules for first procedure program l tings from computer pri ntout

18 3 22 code test drivers stubs for first program llstings from computer printout
procedure

19 4 5 test modules for first procedure nitial file listings test program run with

printout inal file listings

20 3 20 report progress to user interview 3ummary form signed by user 10 points only

21 4 10 test first logical procedure initial fi Ie listin9s logical procedure run with

output final file listings

22 412 pseudocode remaining procedures see task 13

23 4 12 test data expected outcome for each see task 1 1

module of the remaining procedures

24 4 12 pseudocode walkthrough for remaining see task 1 J

procedures

25 4 17 code modules for remaining procedures see task 11

26 419 code testdrivers stubs for remaining see task 18

procedures
27 4 24 test modules for remaining procedures see task 1 9

28 4 26 test remaining logical procedures see task 21

29 51 user documentation indexed for each logical procedure revised logical
design sample runs recovery procedures

30 5 1 program documentation organization with index of all documentation

developed on project

31 5 3 user training interview form s with user signature s

32 5 8 conversion user training user evaluation form

33 5 10 fine tuning user si ncff

Grading the Project

We use four different measures in assigning a grade to a

student

individually graded oral presentations all in the

first semester

a set number of points task completed on time 10

penalty day late down to a salvage value of 20

teammate evaluation 7

client evaluation

The points given for tasks completed on time are a minor part
of the first semester s grade but about 50 of the second

semester s These points are given only if all of a task

that of the whole team is complete Laggards are dealt with

in the teammate evaluations

Results of the Project Control Methodo10g

The results using this methodology for the academic year 1983

84 are shown in Table 3

TABLE 3 RESULTS OF PROJECT CONTROL METHODOLOGY

of of Lines Comple

System of Logical Interrel ated of tion

Name Students Procedures Files Code S ta tu s

Intern Opportuni ty 5 8 B 2 500 1 ate

Book Ordering for the Blind 4 5 3 2 000 on time

Athletic Scheduling 7 9 12 3 500 on time

Government Documents 5 6 3 3 000 1 ate

Farm Marketi ng 6 8 6 4 000 on time

Crime reporting 5 12 10 3 500 part al

Fo1ksong Kodaly 5 8 6 4 000 on time

Child Care Center 7 12 12 5 000 on time

Bid Tracking 7 10 11 4 000 1 ate
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All projects listed as late were still completed within the BIBLIOGRAPHY
semester Incomplete systems have four possible fates

1 Adams D R and T H Athey DPMA Model Curriculum for
staying incomplete Information Systems Education DPMA 505 Busse Hlghway

Park Ridge IL 60068
completion by team members after the semester s end
possibly in return for a grade change 2 Nunamaker J F Jr J Couger and G B Davis editors

completion by Independent Studi es students
Information Systems Curriculum Recommendations for the 80 s

Undergraduate and Graduate Programs Communications of the
ACM Vol 25 No II pp 781 805

redone by a new team a year or more late

3 Goroff I A Systems Analysis Design Course SequenceWhile completion is strongly encouraged clients are told at ACMSIGCSE Bulletin Vol 14 No I pp 123 127
the start of the process that there is possibility of failure

4 Golden D G Development of a Systems Analysis and
The results shown above represent a marked improvement in Desi n Course ACMSIGCSE Bulletin Vol 14 No 1
completion over previous offerings of the course where the on pp 10 113
time completions were less than 10 of the number attempted
The number of late or partial completions is still higher than 5 Barrett R A A Five Course Sequence for Information
desirable These almost always result from the failure of one Systems ACMSIGCSE Bulletin Vol 14 No I pp 114 122
to three students to keep pace with their teammates Most
frequently one of these failures is caused by the personal 6 Biggs C L E G Birks W Atkins Managing the Systemsproblems of the students what might be ground for firing in Development Process Prentice Hall 1980
a real job situation Even the failures contribute strongly
to the student s educational experience understanding how 7 Ref 3 page 126
the success of a project depends on one s teammates is con

siderably increased

Conclusion Iza Goroff

The live student project is an educational tool of real value
Management Computer Systems Major
UW Whitewater Hyer 309

Close control of the project is necessary for the likely Whitewater WI 53190
achievement of both its academic and system s goals

414 472 1468
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THE ROLE OF MICROCOMPUTERS
IN HE CIS CURR I C JL J 1

Wayne D Smith

Department of Computer Stud ie

Murray State Univer s i y

Murray KY 42071

This paper presents a case for integrating micrccl mpu s t r i on thro ughout the

courses in the CIS curri culurr T 1i s approach is r ec lieu of the more

traditi onal single course in microcomp ters ArgG ffi ntf ral approach to

teaching microcomputer top cs is given Some dis2us3 on indicating where

certain microcomputer tq i cs would be appropri ate in tLe c l rri cuIurn course

guidelines

HISTORICAL PERSPECTIVE througl cut t i urriculum Each exposure should build

on prev cou l LCdOh 3cige while stressing new application

Much of the current Computer Informati m Systems areas

curriculum was developed before the widespread
availability of microcomputers As a result The spiral approach offers several disti nct

microcomputers do not receive a great deal of advantages Ihe student will be exposed to the

attention in the curriculum guU elines Most CIS microcornputr nt a plrely practical level early in

courses are related to the use of mainframe his ed uat 1al career This will familiarize him

computers This situation is not inappropriate with the J bilities of the microcomputer and at

since most data processing is currently performed on the same r provi de him with tools such as word

this type of computer processors 1 nd spread sheets that he can use in

subsequer t urses In later classes he will

On the other hand the rapid growth of the use of receive mCJ detailed i nstructi on about the

microcomputers in business promi ses to bring about microcompu el and its capabili tie s This will enable

significant changes in the way the business community him to s1uate the appl i cabi11 ty of the

views computers The Computer Information Systems mi croconput J to the solution of a variety of

curriculum of the 1980 s cannot afford to ignore a
busi nesl prel lems The CIS graduate of the 1980 s

tool with the microcomputer s potentia1 Fully will b a b to utilize the microcomputer both as an

defining the role of the microcomputer in the CIS admini stratjtool in his own work and as an

curriculum will be an important undertaking that instrum nt or providing user services within the

will require attention for the remainder of this busines 3 or illi z ation

decade III CROCCMPUTERS IN CIS COURSES

When new techniques are developed in the business

world the academic community has traditi onally The followi li discussion i ndicates some methods that

responded by adding new courses to the curriculum might be L ed to integrate microcomputer material

This is the current situation i n CIS where a into the Eo curriculum These i deas are not

profusion of microcomputer courses are being i nterded 9 1 a c Etailed plan of attack but are

offered to CIS students Such courses have serious proposed a1 a poi nt of departure for further

shortcomings and are probably not the best approach planLing 18 important point i s that mi crocomputers

to teaching microcomputer concepts to the CIS major should be ill roducEd to the CIS student very early in

the pr gra and this initial exposure should be

WHERE MICROCOMPUTERS BELONG reenfor ed lroughout his educational experi ence In

most ca3e 1 he i nc i vidual faculty member responsible

There are several disadvantages associated with for E ach CCIl 2 e will be the determining factor as to

providing any single microcomput er course in the the amour and type of microcomputer exposure

CIS curriculum Teaching a course on mieocomputers presE nt 3d in a specific course

seems to imply that the microcomputer J 3 an entity

that can be studied in isolation This is de finitely CIS 1 L JLlction to Computer Based Systems The

not the case since microcomputer usage crosses the CIS student hOlJ lei be introduced to the microcomputer

boundaries of many of the more traditional CIS during hif first course This introduction should

subjects Further no single course can possibly
cover the b3i e principles of the microcomputer and

address all the important implications of the use of the lecturE shou d be supplemented with laboratory

microcomputers in business In short the exposure
e s exposure should provide a basic

microcomputer is far too important cO be relegated to introductL e c to operating systems word processors

a single course
and spreac sheet applications software If time

perm ts eft e can also be some introduction to data

Instead of a single course on microcomputers the CIS base3 f 1 handlers report generators or

major needs repeated exposure to microcomputer microccmVJl t programming languages

concepts presented in the environment where

microcomputer utilization will be ost advantageous There are vJ rea 3ons for the early introduction of

Pedagogically speaking the CIS major needs to be thi s ma ter 91 By using this approach the student

taught about microcomputers through the use of a will be v n a brief user level introduction to

spiral approach The student should be exposed to the micro mp1ter and applicat ions software that will

the microcomputer at increasing levels of complexity provide h r Ii thpractical tools for use in other CIS
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and business core courses At the same time the Other CIS Courses The preceding discussion
student will be introduced to the concept of the indicates how the microcomputer can be integrated
microcomputer as only one of many types of computers into the core of the CIS curriculum There are manythat can be used to satisfy business data processing other courses where the microcomputer can be used tr
needs

advantage
A number of textbooks are beginning to appear that In CIS 8 Hardware and Software Conceptsprovide materials to support a course of this type microcomput rs could be used as the vehicle for
Publishers are including some applications software examining both computer hardware and software The
as part of an overall materials package for this relative simplicity of microcomputers make these
course This may include either a scaled down machines ideal for this purpose Both
version of a commercial package such as Framework or microcomputer assembly language and hardware
a generic package written specifically for that

interfacing topics can be covered
publisher In either case these materials are

usually adequate for use in classroom exercises In CIS 9 Office Automation the mic o omputer
provides an excellent vehicle for exam n ng word

CIS 2 3 Applications Program Development I and II processors spread sheets filing systems and
In the two Applications Programming Development integrated software Microcomputer networks can also
courses there is probably little advantage to using be discussed in this course

microcomputers The primary purpose of these courses

is to develop the student s basic programming skills In CIS l0 Decision Support Systems microcomputers
The type of computer used for this purpose is can be used as management tools to support decision
immaterial since it serves only as the means to an

making Filers and simple data base systems are a
end In most cases a mainframe computer with large natural in this area
scale data handling capabilities will be most

appropriate In cases where adequate microcomputer CIS 12 Distributed Data Processing would benefit
facilities are available these can be used to from an introduction of microcomputer material If
demonstrate alternatives to the mainframe computer microcomputer networks have not been introduced

previously this course presents a good opportunityCIS 4 Systems Analysis Methods The systems
analysis course offers an excellent opportunity to In CIS 15 Resource Management the management of
present many microcomputer concepts to the CIS microcomputer resources should be discussed The
student Microcomputer applications should be problems of data base duplication purchasing control
examined along with the more traditional manual and data security pose particular problems in
mini computer and mainframe applications The relation to microcomputersstudent should be exposed to some examples where the
microcomputer presents a cost effective alternative In a well rounded CIS program the microcomputersto other types of information processing systems should also be integrated into other courses in the

general business core This would include courses in
This course should also be used to further the Accounting Management etc By introducing the
students understanding of the capabilities and microcomputer in the early CIS courses the use of
limitations of microcomputers Commercial business

microcomputers in other courses will be encouraged
applications software should be examined with

special emphasis on dedicated systems The student MOVING TOWARDS THIS GOAL
should also be exposed to techniques and procedures
for testing and evaluating microcomputer hardware and While integrating the microcomputer into the entire
cpftware CIS curriculum will require considerable effort and

resources it offers the most promise for preparing0IS 5 Structured Systems Analysis and Design The the CIS student to effectively utilize this tool in
Structured Systems Analysis course offers ano her his profession Unfortunately few institutions have
opportunity to integrate microcomputer concepts nto the resources to implement a program of this type in
the CIS curriculum It is relatively easy to develop a single step In most cases the program will have
examples and case studies where the microcom uter to be implemented in stagesoffers an effective solution to a particular bus ness

problem It might be possible to devote the early One attractive method for integrating microcomputers
portion of the class to a small desi n problem t at into the CIS program would be to use a top down
would utilize microcomputers w th commerclal

approach That is integrate microcomputers into the
applications software Later port ons of the class

upper division courses first This approach will
could concentrate on designs for larger systems on

provide current students with some exposure to
mini computers and mainframes

microcomputers and still minimize the extra workload

imposed on faculty It will however result in a
CIs 6 Database Program Development The use of

restructuring of the course content in order to
microcomputers offers an excellent method for accommodate the introductory microcomputer materials
introducing the concepts of database systems By
utilizing a microcomputer based sys em the

Even if the top down approach is used it would still
principles and concepts can be lntroduced w thout the be advisable to integrate the microcomputer into the
overhead associated with large scale systems In first course at the earliest opportunity As
addition the microcomputer system can be used for additional upper division courses are modified the
early assignments while the more complex mainframe

students enrolling in these courses will arrive with
system is being introduced in lecture The some prior exposure to microcomputer concepts This
microcomputer database system would supplement rather will reduce the amount of course content
than replace the mainframe system The well prepared restructuring that must be undertaken to integrateCIS student should be comfortable with both types of the microcomputer into these courses As mentioned
systems earlier this will also provide the students with

tools that will be useful in other courses
CIS 7 Applied Software Development Project In the

Applied Software Development Project st dents have
Regardless of the means used the eventual goaltraditionally been concerned with develop ng a large should be the complete integration of microcomputersscale mainframe based systems However it would e
throughout the CIS curriculum Only in this fashion

quite feasible to integrate microcomputers nto th7s can the CIS graduate have the expertise to view the
course If microcomputers are not used for the ma n

microcomputer in its proper perspective as an
design they could be incorporated into the a larger effective and economical tool for meeting the data
system as point of transaction data collectors data

processing needs of the business communitytransmission nodes intelligent term nals etc
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DEVELOPING MICRO SASED COURSES

An Information Systems Model

Thomas E Burke

Bryant College

ABSTRACT

In September 1983 Bryant ColIege launched a new MBA course Micro based

Business Systems Its main objective is to introduce use of the personal

computer in managing small to medium sized businesses Having completed four

rounds of continuous development a delivery mode has evolved that inte

grates case analyses classroom lectures computer lab exercises and

assignments plus a capstone term project Since the initial offering all

sections have been fully subscribed well in advance a modest success story

Touching on procedures followed in a team development effort the paper focuses

on the importance of an information system for planning and managing courses

involving active use of microcomputer hardware and software Features of the

information system that evolved and worked well at Bryant are described The

role of student projects is also emphasized

ISSUES and CHALLENGES As displayed in Exhibit A and detailed on the

following pa ges the system comprises six main

By sharing experiences and hard earned insights it is components each linked to one or more of the

hoped the paper will be of value to other professional previously mentioned critical areas

educators who face similar challenges to what we

encountered in our innovative efforts These included INFORMATION SYSTEM COMPONENTS Exhibit A

1 Team Development

11
m 0

or
How do we integrate the creative talents of a faculty Team Organization Theme and Commun

team in pulling together a diverse set of tutorials Develop and Sequence Substance ication
and exercises To what degree should one establish

detailed design criteria Course

2 Organization and Sequence IDesign
Terms

To what level of detail do we cover specific topics I
such as system software accounting strategic plann Block

ing data base management etc Each member of the

I Plan

development team had his her own ideasl In what

sequence should we introduce the various applications Unit
software packages and techniques I Spec

3 Theme and Substance Notes

What provides the substance for integrating the Icases
course We were concerned with the amount of time it Final

might take to familiarize students with the how to

I Project
of applications software In attempts to accommodate a

range of backgrounds our fears were often realized

Course Design and Development
4 Communication Base

In June 1983 the author took on the task of

From the student s perspective getting introduced to integrating written materials and software being

the fast changing world of microcomputers can be an developed by four other faculty at Bryant College

overpowering and often frustrating experience The With the course set to start September 1983 there was

student is sUddenly called upon to deal with a variety obvious need for some type of uniform format to guide
of manuals software packages templates formats each team member in his efforts The procedural model

assignments due dates unfamiliar terminologies etc Exhibit B was followed In conjunction with the Block

Plan it served as a valuable reference for

In that context the prOfessional CIS educator has to communicating within the Micro Team

do a super jOb in describing goals and steps needed to

carry out these goals Essentially we are talking Terminology
about the importance of management and effective

communication in a highly technical environment Early in the project we established a common set of

terms and onventions to facilitate the editing

In addition there were many other areas which demand process Exhibit C is part of a one page document that

ed careful attention Not discussed in the present proved valuable for both the faculty and students as

paper these include selection and funding of hard well

ware and software maintaining security grading
scheduling lab time and software obsolescence Block Plan

Faculty teaching the course still do not have answers As shown in Exhibit D the Fall 84 offering divides

to all these questions However our pilot efforts the course into five major Blocks each dealing with a

have been most successful in gradually building an different set of topics and associated software Use

information system that does address the four crucial of a business graphics package makes it easy to update
areas of concern the schedule for subsequent semesters
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Unit Specification As might be expected the most common theme involved
design and analysis of financial statements OthersIf the author were asked to pick the most useful aid dealt with topics such as sales commission systemsfor managing this type of course it would be the Unit evaluation of advertising media and cost versusSpeoification
profit of various sizes of paramedical offices

Each individual module corresponding to one week of Consistent with the information system theme studentsactivity was introduced with a one or two page hand are required to produce two documents in conjunctionout As an illustration Exhibit E was issued prior to with the projectthe start of our first session on spreadsheets Theformat is quite straightforward and can be easily 1 Project Proposal one or two pages submittedtailored to meet the needs of any course around the fifth week of the semester Consistentwith standard format the proposal defines projectIt was found that these are the main items needing objectives a software design approach spreadsheetdefinition
features to be employed and the plan for user
testing and evaluationTitle Software Templates

Purpose Of Unit Tutorials References 2 Final Report an expansion of the proposalRequired Skills Assignments outline describes technical functions of theLab Exercise s Due Dates customized package user guide sample output andvalidated checkout Heavy emphasis is on professTutorials and Cases ional quality and impact

As it worked out we were able to select one case CONCLUSION and COMMENTSChalet Susse International Harvard 9 673 090 that
provided a central theme for the Strategic Planning The individual components of the information systemBlock Financial data in the case was used to prepare are quite straightforward What may be most signifpro forma income statements sensitivity analyses icant is their integration into a structure thatgra phical plots and data base manipulations facilitates continuous improvement of the course

Unfortunately we did not have such a framework at theSince we were unable to locate an acceptable text for beginningthe course it was necessary to prepare a series of
Tutorial Notes Each varies in length from three to Case analysis plus the tutorials and final projectfive pages and focuses on generic topics associated proved effective in focusing the key concepts andwith the course and case selected Representative techniques covered during the semester Together theyexamples would include Modeling Text Management and provided the adhesive we were concerned about AlsoMarketing Where possible we tried to write these the project gave an open ended opportunity forindependent of the software paCkages being used in the experienced students to use some of the advancedcourse The majority of documentation was prepared software features such as keyboard macrosusing a word processor That decision provedinvaluable for future updates of course materials Rather than depend entirely on vendor manuals anddemonstration disks emphasis was placed on theFinal Project

generation of written materials that lead the student
step by step in getting familiar with the softwareFaculty teaching the course have given top priority to One major drawback is the amount of time necessary tothe final project assignment Initially we called for put these tutorials together Another problem arisesa final report to a hypothetical loan Officer when one decides to change a vendor paCkage and youintegrating various financial sheets and graphics are forced to make major revisions in the handoutsgenerated during the semester Most students did not Again here is where a good word processing system isfeel challenged with the assignment of value

Fortunately a much better model met with success ACKNOWLEDGEMENTSthese past two semesters This time we required the
design production and testing of an original The author is sincerely grateful for the financialinteractive software package where Possible to serve support extended by Peat Marwick Mitchell and Coa useful function in the student s place of during the early phases of the project Also specialemployment Topics chosen were interesting and thanks are due my colleagues whose energies and matdespite initial reservations on the part of students erials provided a foundation for the coursethe results were outstanding I William Bygrave George deTarnowsky Francis GathofAlan Olinsky and Wallace Wood

COURSE DESIGN DEVELOPMENT ExhibitS

MASTER TEXT FILE

t CD
PLAN li

tFACULTY AlJ1OORS CXXRDINATORl J STUDENr

PREPARE RE1IEW ADD PIIm FINAL mITUNIT
GRAPHICS TFSrINGP1CKAGE I mIT

PRINrI

J

diskm
REVISIOOS

27



TERMINOLOGV Exh i bit C
UNIT SPECIFICATION Exhibit E

This note describes how we have structured the course TRODUCTION TO L enoN C p AD T l
and defines some of the terms used in the handout

materials
PURPOSE

To become more familiar with the function s design

The COURSE has been organized into major BLOCKS each and modificat icn of Electronic Spreadsheets

of these is made up of UNITS An individual Unit

includes these elements
SKILLS

1 Lecture or Briefing Through the previous Exercises and LOTUS Tutorials you

2 Demonstration s
should now have a good feel as to the layout of a

3 Lab Exercise not graded spreadsheet and some of the more basic commands needed

4 Assigned Projects completed during the week to enter numerical information and functional

5 Hand out materials tutorials guides etc relationships

You wi 11 be provided a UNIT SPEC which shows our The present UnIt will get you started with two

plans for the coming per iod usually covering one wa rmup projects requiring most of the techniques

week of activity
needed for analysis of the Chalet Susse case

In some cases we will refer to the floppy diskettes as DEMON S TRAT ION

DISKS In our diagrams a Disk is shown wi th the Vineyard Savings is a simple illustration of how the

symbol W
spreadsheet CB be used for displaying financial data

Column H indicates the net savings of purchasing

Etc
building materials on the mainland versus from

lumberyards on the Vineyard

LAB EXERCISE
Either by yourself or with a partner set up the

BLOCK PLAN Exh i bU spreadsheet called Fruit Salad You may do this

without changing column widths the default setting

MICRO BASED BUSINESS SYSTEMS Fall 1984
is OK Please note the use of Formulas for Column

and Grand Totals Also try to figure out how we

GETIING STARTED
arranged thE three names right justified Be creative

in piCKing the names and in designing your spread

sheet When you are pleased with your creation print

STRATEGIC PLANNING
one copy similar to the attached Exhibit Hand in

11111111111111111111111I1
before closing shop for the evening

ACOOUNTI NG UIIIIIlIIl
ASSIGNMENT
1 CI i p ou t a Local Stock Quotation from a local

TEXT PROCESSING ITDIIID newspaper 01 the Wall Street Journal See sample on

next page

DATABASE MANAGEMENT llIllIlIIIIIIIIIIJ
2 Set up a table for at least six or seven stocks

You wi II need column headings and values for the

SYSTEM INTEGRATION II1IIIIIIlD Stock Hi gh Low Sales Close etc Please feel free

to add other columns as appropriate

0 5 10 15
3 Each column will show either a total average or

Week Number

whatever You will use the Lotus functional and or

Formula techniques here Perhaps you might also devise

other useful calculations from the data again be

creative

4 Please include a brief introduction at the top of

the spread sheet Title your Name a statement

indicating what your spread sheet is showing etc

Three or four lines should suffice

5 Make sure you save your work under the file name

STOCKS Print and hand in one copy at the start of

c lass on

I
Author Thomas Burke

I
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PROFILE OF INTRODUCTORY DATABASE COURSES OFFERED AT AACSB ACCREDITED INSTITUTIONS

Joan K Pierson Associate Professor Kansas State University
Jack Shorter Assistant Professor Emporia State University
Jeretta A Horn Assistant Professor Oklahoma State University
G Daryl Nord Associate Professor Oklahoma State University

ABSTRACT

A profile of introductory database courses taught in institutions accredited by the American Assembly of Collegiate Schools ofBusiness has been compiled from the results of a survey conducted during the 1984 spring semester The majority of the respondingschools do offer an introductory course in database processing In all but a very few institutions enrollment in the databasecourse depends on the completion of prerequisite courses The majority of institutions which offer the course include it in therequirements for at least one degree program Most schools assign project work on mainframes mini and or microcomputers Awide variety of computers and database management systems are used the most popular being the IBM PC and dBASE II Most introductory database courses include the topics recommended by the Data Processing Management Association in its model curriculumDatabase courses are most often taught at the upper division or graduate levels by faculty who have both work experience usingdatabase management systems and a doctoral degree

INTRODUCTION outside the business sChool Those institutions having a
business sChool database course were queried on administrativeThis paper reports the findings of a 1984 study of introductory and enrollment data hardware and software content anddatabase courses in schools accredited by the American Assembly professional and educational background of the teaching facultyof Collegiate SChools of Business The study was undertaken to

gather information on

RESULTS

1 the number of AACSB accredited institutions offering The findings of the survey are given in this section A total ofan introductory database course 159 questionnaires were returned a response rate of 67 42 course administration and enrollments percent The number of responses and the percentage of total3 hardware and software used
responses for each question are given in the tables The4 course content and
findings regarding introductory database courses reflect5 professional and educational background of the information on courses taught in schools of business Datateaching faculty regarding database courses taught in departments or schools
other than business are not included in this paperTwenty years ago in 1964 the first significant database

management system appeared Database technology has progressed INSTITUTIONAL DATAduring the last two decades and today database management
systems are the backbone of many management information systems Table I lists the responses to a question regarding the type ofTwo professional organizations the Data Processing Management curriculum followed for computer information systems programs inAssociation DPMA and the Association for Computing Machinery the institutions There were 154 valid responses to thisACM have recognized the importance of courses in database inquiry Sixteen percent indicated that their schools do notprocessing in degree programs and have included the course in have a computer information systems program The curriculumtheir recommended curricula for business sChool programs in most frequently noted 33 8 percent was one which had beencomputer information systems The two model curricula were developed in house The curriculum developed by the DPMA wasdeveloped in response to a need for guidance from professionals the second most frequently noted 18 8 percent followed by the

curriculum approved by the ACM 13 0 percent It isA majority of AACSB accredited institutions are now offering interesting to note that 11 7 percent of the respondingeither a degree program or a major emphasis in computer institutions with computer information systems programs follow ainformation systems A survey conducted during the 1981 82 cbrriculum which includes features from both the DPMA and theacademic year revealed that of the accredited schools responding ACM modelsto the questionnaire 59 7 percent had programs in place and
that 21 6 percent planned to offer a degree program or major Sixty six percent of the institutions whiCh responded to theemphasis in a degree program w1th n the next three three years quest onnaire offer an introductory database course in theirThe same research listed courses on database concepts as the business sChools Database courses are offered in otherthird most frequently offered course in schools with existing departments or schools in 60 6 percent of the respondingprograms behind courses in 1 systems design and analysis and institutions Some of the institutions offer the course both in2 COBOL programming the business sChool and in another department or school

Another survey of AACSB accredited institutions conducted during Table Ithe spring of 1983 revealed that 61 1 percent of the responding
schools offered a degree program or major emphasis in computer INSTITUTIONAL DATAinformation systems during the 1982 83 academic year and 22 9

Number of ofpercent planned to institute such a program within three years
Responses Response

It appears that the number of AACSB accredited institutions Computer Information Systems Curriculumoffering computer information systems programs is increasing and Followed
that introductory database courses are an integral part of the No CIS program 25 16 2programs

Developed by institution 52 33 8
DPMA Model

29 18 8METHODOLOGY
ACM Model

20 13 0
DPMA ACM combination 18 11 7A questionnaire was sent to the deans of the 236 schools Modified DPMA 6 3 9accredited by the American Assembly of Collegiate Schools of Modified ACM 4 2 6Business in January of 1984 The deans were requested to

forward the questionnaire to an appropriate faculty member for Introductory Database Course Offered incompletion A follow up letter was sent in April 1984 to Business SChool
those institutions whiCh had not responded to the initial Yes

105 66 0request
No

54 34 0

The survey instrument included a question regarding the Introductory Database Course Offered Outsidecurriculum used for a computer information systems program if Business School
such a program was offered An inquiry was also included on the Yes

94 60 6existence of database courses in the business school and or No
61 39 4
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ADMINISTRATIVE AND ENROLLMENT DATA
HARDWAFE iNJ S FTWARE USED

The responses to administrative and enrollment queries are Table 1 II conla ins responses to questions on computer hardware

tabulated in Table II The questions in this category cover tne and of tware LI Ed in introductory database management courses

number of years the course has been offered level at which it

is offered credit hours associated with tne course the In 30 1 pE rcent of tne institutions responding only mainframes

existence of prerequisites for enrollment in the class whether were used for projet work In 24 0 percent I only smaller

or not the course is required for a degree program the average omputers were l l ed TI1 rty seven percent used both mainframes

number of students in each section and the number of sections and sma11E r ornpllers and 8 7 percent used no computers

taught each academic year There ere 4 1 di fferent computer makes and models listed as

The introductory database course has been taught over four years being used in aT ntrodllctory database course by the responding

in almost half of the schools which offer he cla s Sixteen inst i tut ns tle most frequently noted makes and models five

percent were offering the course for the first time during the times or more 1 e shown in Table I I I The IBM PC microcomputer

1983 84 academic year an indication of the urrent recognition is the most fr quently l ised omputer used by 31 of the

of the importance of a background in database for business repondinq i1 d ions The Gomputer in se ond pla e is the VAX

students
11 780 f lloWE d by IBM1s 3081 and UNIVAC s 1100 Another IBM

model the 434 I and t ne DEC 10 are eaGh used by five

The course is offered at botn undergraduate level and graduate intit1Jtions f 3 a abase course projeGts

level in 42 9 percent of the responding institutions Sixteen

percent indicated that the introductory database course is In ansloei o a 1uery on database management systems used in

offered only at the graduate level and 41 0 percent noted that onneion wit 11 the int rodllctory database course 51 different

the course is taught only at the undergraduate level pakages ere Ll sted BeGause many of the database management

system i were fl Y eel just a few times only those used by five or

Three hours credit is associated with the cour e in most more i stitutl 1 are listed

sChools 81 9 percent Before allowing 9tudents to enroll in

introductory database the vast majority of in5t itut ions 97 1 The most freqll 1t iy listed database management system is dBASE

percent require completion of at least one prerequisite course II Other frt ently noted database management systems are

Introductory database is required in a degree program in 74 0 IMS A ALYST ani QSORT TOTAL INGRES IDMS and RIM SYSTEM

per cent of the responding institutions which offer the co rse 2000 IMAGE K lWLEDGEMAN MODEL 204 and RBASE

The most frequently noted class sizes were 16 30 and 31 45 It is apparen from tudying the data in Table III that when the

students 42 9 percent each During each academic year 38 1 IBM PC appeare 1 on t Le market it was well received as an

percent offered two sections 19 percent offered only one educat ional too l by schoO ls with introduc tory database courses

section and the remaining 42 8 percent offered from three to It is also interesting that the database management Bystem used

six introductory database sections by more imjt l utions than any other is dBASE II a package used

on omputers lassif ied as minl s or micros

Table II
Table III

ADMINISTRATIVE AND ENROLLMENT DATA
H RDWARE AND SOFTWARE USED

Number of of IN INTRODUCTORY DATABASE COURSES

esponses Re 2
Number of of

Number of Years course Offered
Responses Respons

Over 4 years
50 47 6

3 4 years
23 219 Sizes of Computers Used

1 2 years
15 14 3 Mainframes or l y

31 30 1

Less than 1 year
17 16 2 Minimicros c1nly 24 23 3

Both mainframes and mini ffi1cros 39 37 9

Level at which Course is Offered
No cornputer llsed 9 8 7

Undergraduate only 43 41 0

Graduate Only
17 16 2

Both graduate and undergraduate 45 42 9

Number of

Responses

Credit Hours Computers Used in 5

1 credit hours
4 3 8

3 2 9
or Mor e Institutions

3 credit hours
86 819

IBM PC 31

2 credit hours

4 credit hours
7 6 7

DEe VAX 11 780 13

5 4 8
IBM 3081 8

Other
UNIVAC 1100 8

prerequisite Course Required
DEC 10 5

IBM 4341 5

Yes
101 97 1

3 2 9
Other 61

No

Database Course Required in a Degree Program
Number of

Yes
77 74 0

Respon

No
27 26 0

Database Management

Average Section Enrollment Size
Systems Used in 5 or

15 students or less
5 4 8

More Institut ions

16 30 students
45 42 9

dBASE II 29

31 45 students
45 42 9

IMS 16

46 60 students
7 6 7

ANALYST QSORT 16

Over 60 students
3 2 9

1 0TAL 15

INGRES 10

Number of Sections Offered each Academic Year
IDMS 10

1 section
20 19 0

RIM 9

2 sections
40 38 1

SYSTEM 2000 6

3 sections
14 13 3

IMAGE 5

4 sections
14 13 3

KNOWLEDGEMAN 5

5 sections
5 4 8

MODEL 204 5

6 or more sections
12 11 4

RBASE 5

other 51
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COURSE CONTENT
Table IV Continued

The topics recommended for coverage by the DPMA in their model TOPICS INCLUDEDcurriculum were listed in the questionnaire Respondents were

requested to indicate the approximate total of class time
Number of ofdevoted to each topic The number of responses and the Responses Responsepercentage of total responses for each topic are listed in Table

IV
Network Data Model

Not Included 3 3 2The topic on which the highest number of class periods are spent 1 2 Class Periods 24 25 5is the relational data model Twenty three percent of the 3 4 Class Periods 22 23 4respondents noted that seven to eight class periods are devoted 5 6 Class Periods 24 25 5to relational data models The topics tfnetwork data model and 7 8 Class Periods 21 22 3hierarchial data model are ranked second and third 22

percent and 14 1 percent respectively Relational Data Model

Not IncludedThe DPMA recommended topic most frequently excluded in the 1 2 Class Periods 19 20 4introductory database course is storage device characteristics 3 4 Class Periods 18 19 4and physical input output A total of 16 17 8 percent of the 5 6 Class Periods 34 36 6responses indicated the topic was not covered Direct file 7 8 Class Periods 22 23 7organization and applied data structures are not covered in 12 0

percent and 11 5 percent respectively It should be noted that Database Administrationseveral respondents indicated that these topics were covered in
Not Included 7 8 2other courses in their institutions
1 2 Class Periods 35 412
3 4 Class Periods 19 22 4

Table IV
5 6 Class Periods 17 20 8
7 8 Class Periods 7 8 2

TOPICS INCLUDED

Other
Number of of

Not Included 1 2 6Responses Re
1 2 Class Periods 13 34 2
3 4 Class Periods 12 316Overview
5 6 Class Periods 4 10 5Not Included 3 3 5
7 8 Class Periods 8 21 11 2 Class Periods 69 80 2

3 4 Class Periods 9 10 5

5 6 Class Periods 4 4 7 Table V contains the responses to a query on the textbook s7 8 Class Periods 1 1 2 used A total of fifteen database texts were listed by
respondents Responses to this inquiry totalled 115 someStorage Device
institutions noted more than one text Only those texts whichCharacteristics
were indicated by more than one respondent are listedPhysical Input Output

Not Included 16 17 8 Kroenke s text DATABASE PROCESSING is the text used by more1 2 Class Periods 45 50 0 institutions than any other Date s INTRODUCTION TO DATABASE3 4 Class Periods 20 22 2
SYSTEMS ranked second

5 6 Class Periods 9 10 0
Table V7 8 Class Periods

TEXTBOOKSIndexed Organized
Files

Number ofNot Included 8 9 2

Responses1 2 Class Periods 47 54 0

3 4 Class Periods 22 25 3 Kroenke DATABASE PROCESSING 535 6 Class Periods 9 10 3
Date AN INTRODUCTION TO DATABASE SYSTEMS 167 8 Class Periods 1 1 1 Martin MANAGING THE DATA BASE ENVIRONMENT 8
Bradley FILE AND DATA BASE TECHNIQUES 8Direct File
Bradley INTRODUCTION TO DATA BASE MANAGEMENT 8Organization

IN BUSINESS
Not Included 11 12 0 Caredenas DATABASE MANAGEMENT SYSTEMS 61 2 Class Periods 48 52 2 Atre DATA BASE STRUCTURAL TECHNIQUES FOR 43 4 Class Periods 20 217

DESIGN PERFORMANCE AND MANAGEMENT5 6 Class Periods 11 12 0 COhen DATABASE MANAGEMENT SYSTEMS 37 8 Class Periods 2 2 2 Tsichritzis DATABASE MODELS 2
AppJ JeCl Uata Lochovsky
Structures

Not Included 10 11 5 TEACHING FACULTY
1 2 Class Periods 27 31 0
3 4 Class Periods 31 35 6 The results of the inquiry asking for professional and5 6 Class Periods 13 14 9 educational data on faculty teaChing introductory database7 8 Class Periods 6 6 9 courses are listed in Table VI A total of 180 faculty members

teaching database courses in SChools of business were reportedData Model Overview Of those 81 7 percent held doctorate degrees as their highestNot Included 2 2 2 degree 16 7 percent have master s and 1 7 percent have1 2 Class Periods 37 40 2 bachelorls degrees Seventy seven percent have had database
3 4 Class Periods 35 38 0 related work experience
5 6 Class Periods 13 14 1
7 8 Class Periods 5 5 4

CONCLUSIONS

Hierarchial Data Model This survey has provided information on introductory databaseNot Included 4 4 3 courses offered in AACSB accredited schools which may be of1 2 Class Periods 38 413 value to institutions now offering the course and those planning3 4 Class Periods 22 23 9 to offer the course in the future The results of this research5 6 Class Periods 15 16 3 may be interesting not only to AACSB accredited institutions but
7 8 Class Periods 13 14 1 also to business schools without the accreditation and to

non business SChools
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Table VI

TEACHING FACULTY

Number of of

Respons Response

Highest Degree
B S 3 17

M S 30 16 7

Doctorate 147 81 7

Work Experience
Yes 138 77 2

No 42 22 7
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THE DPMA MODEL CURRICULUM
AND AACSB ACCREDITATIotl

ALDEtl C LOREtlTS

NORTHERN ARIZONA UtlIVERSITY
COLLEGE OF BUSINESS

15066
FLAGSTAFF AZ R60ll

ABSTRACT

Many professional programs are often operating
within multiple guidelines standards and
constraints The DPMA model curriculum is

designed to be adopted by colleges of business
who are accredited by AACSB American Assembly of
Collegiate Schools of Business This paper
compares the guinelines of the DPrlA model
curriculum with the guidelines for accreditation

by AACSB The comparison examines areas of
compatibility ann incompat ibil i ty In general the
DPMA model curriculum guideline fits within the
AACSB guideline However there is not a lot of

flexibility left for electives Also it is

necessary for some of the program to be taken at

the lower division

INTRODUCTION 3 Sample business courses at the lower
division could include principles of

Professional programs often require many courses accounting principles of economics business
in the field of study in order to obtain the law and statistics Sample business courses
skills necessary for that profession Examples at the upper division could include
include programs in accounting engineering and principles of finance management and
health related fields There is a tendency in marketing
these programs to come up with more requirements
than can fit in a normal four year program There 4 Normally forty to sixty percent of the
is also a danger that the program may start to

program should be in business and economics
deviate from general acceptable guidelines out and forty to sixty percent outside of
lined by the accrediting body The DPIIA model business
curriculum is a professional program often leading
to a business degree It s a program that is and 5 The equivalent of at least one year of
will be offered by many AACSB schools work should be in courses providing students

with a common body of knowledge in business
This paper summarizes the requirements of the DPMA
model curriculum and compares these requirements The guideline for the common body of knowledge in
with AACSH accreditation quidelines business is as follows

AACSB GENERAL GUIDELINES 1 a background of the concepts processes
and institutions in the production and

The main thrust of the AACSB guidelines is to marketing of goods and the financing of the
provide a broad education No one way is business enterpriseprescribed in carrying out this objective
Colleges have a lot of flexibiltiy in setting up 2 a background of the economic and legal
curriculum to meet the guidelines environment along with ethical considerations

and social and political influences
AACSB sets the following guidelines

3 a basic understanding of the concepts and
1 An undergraduate school of business applications of accounting of quantitative

should concentrate its professional courses methods and management information systems
in the last two years of a four year program including computer applications
and shouln offer only a limited amount of
work below the junior year 4 a study of organization theory

behavior and interpersonal communicaitons
2 The first two years should be primarily

foundation work that would normally include 5 a study of administrative processes
courses in communications mathematics under conditions of uncertainty including
social sciences humanities and the natural integrating analysis and policy determination
sciences

at the overall management level
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Institutions may implement curricula that varies Four nl t S vcn core courses are at the lower

with the common body of knowledge as long as an
division I 0f the elpctive courses are at the

overall high quality is maintained upper i v l I n There are no guidelines stated

regard in n husiness 18ctives

Given these guidelines a typical business program
with an emphasis or major in some Clr a might he CONPATIHILI IlTH AACSH GUIDELIllES

structured as follow
Th DP IA ffi I 1 Cllrr icultlm was developed with most

SEtIESn R HOURS
of the l AC ih J ui 1 1 i n s in mind Thp requirements

in Jc ne al 1 1 i S th common hody of knowledge

SMIPLE RA lGE in rl lS np and the program ohjectives are very

C0l111a t 1 If Th ollwing chart illustrates a

General studies 42 40 50 possihl II r i ellum st r uct 11 r e that implements the

Business core 39 30 45 modnl Cllr t 11 lll lrl within AACS8 guidelines

Major core 18 9 18
Electives 17 10 35

Total semester hours 125 CIS f ROGRMI COM POtlEtlTS

SE rlEST8R HOURS

DPI1A MODEL CURRICULUM
GErlER L1 I 2 l L BUS lIIESS CORE J2L

The primary ohjective of th DPIIA model

curriculum is to provide gradui tes wlth the EtlGLISH ACCOUllT I N

knowledge abilities and attitllrJes to function MATH ECmlmlICS

effectively as applications progri mmr analysts SCIEllCE CIS

HUIIAII ITI S QUArlTITATIVE 11ETHODS

The model curriculum set forth the following SOCIAL SCa lC PRODUCTION

specif ic objectives in meeting this overall LAIl

objective
I1AtlAGEI1MENT
MARKETIllG

I to provide an understanding of tho goals flllAI1CE

functions and operations of business IrlTEGRATING SE IIIIAR

organizations

2 provide
s R l L LECTIVES 9 12

to an understanding of the

information needs and the role of PROGRAll DEVE JPIIENT I ArlD II DECISION SUPPORT

information systfms in these organizations S YSTENS I AfU II ADVAIlCED DATABASE

DATABASE NETWORKS

3 to provide the analytical and technical SOFTIlARE DEVSLOPMENT PROJECT IS MGT AND PLANNING

skills of identifying studying and solving AUDIT AtID COtlTROLS

information problems within organizations
OUTSIDE BUSJ ESS ELECTIVES l L L

4 to provide communications and human

relations skills for effectivf interaction COMMUrIICATI l IS

with organzation members especially with the tlATH

users and developers of information systems COMPUTER SCI8 CE

SOCIAL AND 8EHAVIORAL SCIENCE

5 to provide knowledge and ability for TOTAL HOURS I BLJSIllESS 69 55

effective management of information systems TOTAL HOURS JilT OF BUSIllESS 56 45

projects

instill attitude
This curriculum assumes that the introductory CIS

6 to a professional and

seriousness of
course is C1 r t of the husiness core Other CIS

purpose about Computer content mav be part of the husinpss incore many
Information Systems as a career field AACSB school in the near future

7 to provide the background for further The model curriculum probably pushes
study of and professional advancement in the

programs

closer to tho 61J 41J limit in most AACSH schools

field of Computer Information Systems There will I E 18ss rOom for electives outside the

businef s pr C r am This depends some on the general

The CIS model curriculum consists of the studies re u irements that are normally controlled

following course blocks
univers i ty vi ide In some schools the general
studies rqu rement may eliminate all electives

1 a set of general education courses in the outside of us inAss

arts sc iences and the humanities to

broaden intellectual awareness nd to serve

in the development of cultural literacy and The model nriculum has four of its seven core

analytical and evaluative methods
courses at t he lower division This is somewhat

incorlpatihl with the AACSH guideline of taking

2 a minimum set of business support COllrSAS
the majori IO of the husiness courses at the upper

division Pr ofessional programs of this type

3 a core of seven 21 semster hours of normally rj luire a number of courses that are

CIS courses
deper dent 011 ach other Three years are required
for the SI 1jenCe of dependencies Accounting

4 three 9 semester hours of elective CIS prog ams ha J a similar situation and some have

courses
gone to a f i J ye ar program
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The flexibility of the AACSB guidelines allows COIlCLUS IOIl
for a non standard implementation of curriculum
content Instead of having separate courses in It appears that the DPMA model curriculum can beeach area course content can be integrated so implemented very easily within AACSB accreditedthat multiple requirements are being met at the schools The objectives are very compatible andsame time An example might be to teach a policy the program structure fits within the guidelinesmaking course with an MIS orientation Another very well
example would be to teach systems where all the
cases and problems are related to a marketing There are some cautions First some of thedepartment Using this approach does not professional courses programming are taken atnecessarily save time but may be more effective the lower level This does not appear to be a

siginificant problem Accounting programs haveBS III COMPUTER IIlFORMATION SYSTEMS been in this mode for some time However it is
an area that should be reviewed in future programThe college of Business at tlorthern Arizona revisions Second most programs will not haveUniversity has offered a BS in Business with an much room for general electives If a studentemphasis in DP CIS for a number of years A wants to take other courses the credits willproposal is currently in process to offer a BS in probably be beyond the graduation requirementsCIS The prograrl is structrued as follows

CIS CORE III HOURS

PROGRAllMING I II AtID I II REFEREtlCES
SYSTEMS ANALYSIS AIlD DESIGN
DATABASE I AND II 1 Accreditation Counc il

PolicresProcedures and Standards
AACSB 19B3 B4

CIS ELECTIVES 12 HOURS 2 Adams D R ed Curriculum
Recommendations for Undergraduate

110DELING AND DECIS ION SYSTEMS Programs in Computer Information Systems
SYSTEMS SOFTWARE Education DPMA Education Foundation
MIS SEMINAR Park Ridge 11 19Bl
SYSTEMS DESIGN II

DISTRIBUTED NETWORKS 3 Couger J D ed Updated
ADVANCED SYSTEMS SEMINAR Information System Curriculum Guidelines

Computing Newsletter April 19B2
The introductory CIS course and an introductory
MIS course are in the business core MIS is an 4 Ilunamaker J F ed Information
upper division course that introduces business Systems Curriculum Recommendations for
systems systems analysis and decision support the BOs Undergraduate and Graduate
systems Programs Communications of the ACM

Ilovember 19B2

Prog ramming I is set up to teach fundamentals of
program design using structured rlethodology

Programming II and III are the core COBOL courses

Database I is data structures relational and
fourth generation languages Database II goes
into hierarchical and network databases

The objective of this program is to provide an

alternative for students who want more depth in
information systems or computing systems A
separate degree also gives a little more

visability to the program

The credit hours required still fit within the
model presented in the chart above
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CIS CURRICULUM IN A TJO YEAR PRORA I

Marvin Gore

Dean Business Division

Mt San Antonio College
1100 N Grand Avenue

Walnut Cal ifornia 91789

ABSTRACT

The FMA Model Curriculum for undergraduate computer information systems education was designed primarily for

four year programs Also the mission of the two year community college d ffers from that of four year schools

in several respects Nonetheless the CIS curriculum lends itself to imple ntation at two year institutions

Factors affecting the implementation of the CIS curriculum in community colleges are di scussed Pa rt icul a rly

important for tranfer students are articulation agreements between the community college and local four year

institutions and post articulation flexibility
to meet identified community vocational needs and are not

FACTORS AFFECTING THE TWO YEAR reflectl d in U current CIS Model Curriculum

C IS PROGRAM
CURRICU LUM

The principal focus of the FMA Model Curriculum for

undergraduate computer information systems CIS education is A detenni ned effort has been made at Mt San Antonio College

the four year schools however as the Model Curriculum quote to establish certificate and degree programs that can meet the

of Figure 1 indicates the needs of students transferring from vocational needs of our community and yet remain compatible

two year community colleges are recognized with the objectives and content of the CIS Model Curriculum

We feel that we have been successful

Three factors that sign ificantl y affect the ach i eleme nt of the

goals of the Model Curriculum at the two year program level We do not have separate tracks for transfer and non

are
transfer students As previ ou sly poi nted out CIS

recommended courses often meet the needs of all four types of

1 The Mi s s i on of the two ye a r c ommun ity college CIS students Other reasons are

2 The community college CIS curriculum 1 Mary students do not decide upon CIS as a major until they

have completed c course or two in the subject area

3 Articulation requi rements agreements
2 There are ro reliable means of labeling entering CIS

MISS ION
students as transfer or non transfer

The mission of the community college is to provide life long 3 Students who do not continue their education upon leaving

education and career learning opportunities Emphasis is upon a two year school may do so at a future time

both occupational employment and transfer to a four year

institution The student population tends to be much less The Mt San Antonio College certificate and degree programs

hanogenous than that of a four year college or university and are offered by the Computer Information Systems CIS

the needs of this population are diverse Figure 2 lists the Depa rtment They are discussed below

four types of students whose needs are rrost relevant to a

discussi on of the CIS curri cul um The characteristics of Certificate Program

these student types are
Figure 3 li sts the requi red courses and restricted electives

1 The JobSkill Seeker The student who will take one or needed to obtain the Certificate in Computer Programming The

rrore courses in order to acquire or improve job skills This Computer Programmi ng Certificate requi res the completion of

category includes the jobout who leaves school for a jOb over 30 uni ts of coursework It consists of the core of CIS

before compl eti ng all of the courses requi red for a degree or courses required for the A S Degree in Data Processing

certificate
including those designed to meet the Model Curriculum

recommendations for lowerdivi sion students Actually the

2 The Certificate Seeker The student who completes a core number of units required is somewhat greater than indicated

at least SlX and usually more of courses in order to obtain becau se all of the programmi ng classes have laboratory

a certificate that designates a level of competency secti ons that generate additi onal units of credit

3 The Detee Seeker The student who compl etes 60 or more Degree Progr1

units of s dy in orde r to obtai n an A S 0 r A A degree
Figure 4 lists the required lowerdivision and upperdivision

These units include not only the core of courseworl reQui red

for a certificate but also courses that provide additional courses in the FMA Model Curriculum for CIS and Figure 5

career field knowledge or meet the general education and other lists the elective courses Figure 6 shows the Mt San

graduation requi rements of the college This person mayor Antoni 0 CIS course requi rements for the A S Degree in Data

may not be a transfer student Processing The corresponding lowerdivision Model Curriculum

courses are shown in parenthesis The upper division

4 The Transfer Student The student who compl etes Model Curriculum courses with significant related content are

considerable coursework at a community college but whose indicated by brackets

short term educational goal is a degree from a four year

college or university This student mayor may not complete a The CIS degree program is designed to serve transfer students

certificate or two year program
and to provide entry level employment for students who do not

choose to continue their formal education at this time in

Although the first three categories of students might be thei r ca reers Although programming is a strong program

considered nontransfer many of these students do resume component there is a major emphasis on systems analysis and

their education at a later date Fortunately many of their design

immedi ate and future needs can be served by coo rses that

conform to the recommended lower division CIS offerings A Data O Systems Ilnalysis and Data 4B Seminar which is a

complicating factor is the need to provide terminal two year capstone student project provi de a sequence of studi es and

students with a significant amount of course content that is activities that cover the structured analysis design and

designated as upperdivision in the four year CIS development of computer related business informations

curri cul um Examples are computer system hardware and sys tems We feel that a knowledge of all of the phases of the

software architecture data base management systems and the system development life cycle is essential for two year data

complete system development life cycle Othe r courses such processing Cind business majors because they will encounter

as BASIC programming and microcomputer selection are offered many omputer rel ated busi ness i nformati on systems at work
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For this reason we require both the introductory data Figure 9 is the basis for two important observations Theprocessing and systems analysis courses for many degree first is that community colleges often must deal with the
programs in business in addition to the Computer Information quidelines of the DPMA Model Curriculum as implemented or notSystems program Exampl es are Banking and Finance implemented locally by more than one four year shcoolAccounting Bank Operations and Business Management Actually University A was very active in the development of

the Model Curriculum and its curriculum emphasis is bestThere are college requirements for granting the A S Degree to described as Computer Information Systems CIS The emphasisCIS majors that add to the technical subject matter These of the curriculum of University B is best described as
are 1 competencies in mathematics and in reading writing Management Information Systems MIS
and speaking 2 health and physical well being and 3
general education A mandatory assessment test in English is The second observation is that articulation occurs with bothadministered before students are admitted to introdutory level universities however it is more effective with the CISclasses in data processing oriented schoo I Neither University A nor University B offers

a course in BASIC which is less of a standard for businessThe general education requi rement is for a mi nimum of 18 programming than is COBOL Nonetheless University B includesunits distributed as follows
a strong exposure to BASIC in MAN SCI 265 Information Systemsand Programmi ng For this reason both Data lOA Data1 Natural Sciences 3 Units Processing and eta 20 BASIC are required as conditions of
articulation This is not a prOblem since BASIC is a strong2 Social and Behavioral Sciences 6 Units and popular component of our community oriented program

3 Humanities 3 Units University A accepts Data 20 Systems Analysis plus Data 4M
Seminar for CIS 4 and Data 20 plus Data 26 COBOL4 Language and Rationality b Units Programming for its accounting program Generally a

community college systems analysis course is difficult toFortunately because of the number of CIS units required for articulate directly to one of the series of systems coursesthe major six of the required general education units are met lower and upper division defined in the Model Curriculumby courses in the major OiIta lOA Data Processing meets One reason for this is provided by the authors of the DPMAthree units of the social and behavioral science requirement Mode I Curri cuIurn They point out in their discussion of CISand any programming lanquage accounts for three units of the 4 that community colleges may need to tailor topics to suitlanguage and rationality requirement local needs and increase the ability of the course to stand
alone This means that some of the content of CIS 5 whichFacil ities is an upperdivision course is included Another reason is
that the distribution of emphasis is among topics such asIn spite of limited funds the Business Division has been system flowcharts dataflow diagrams and prototyping may befortunate over the past several years in having had strong different

administrative support for the development of an instructional
computer center ICC dedicated to the needs of CIS and other Post Articulation
business students The prinCipal resources in this center
which occupies approximately 3 000 square feet of floor space At the community college we are finding that the number ofare An IBM System 34 a remote jOb entry link and terminals students arriving with many of the skills that we teach isdirectly attached to a dedicated IBM 4341 and Apple II and increasing For example in secondary schools and inIBM mi c rocomputers A description of the Instructional vocational schools many students have acquired knowledge andComputi ng Center appears as Fi gure I Starting with OiIta lOA skills equivalent to those taught in some of our coursesstudents are provided with hands on experience on all of the Although we cannot provide college credit for the courses thatcomputers in the ICC they have taken we do provide opportunities for waiver by

petition or for credit by examination If a student takes anFuture Trends
examination typically in a programming language the grade
earned is awarded However credit by examinationThere will be an increasing emphasis upon data base management implementation is a post articulation event because the creditand distributed data processing inCluding both large system earned is not granted to the student until twelve units ofand microcomputer applications A strong emphasis upon college level work have been completed on our campusstructured methods for systems analysis and deSign will

continue with applications in all advanced programming Also we plan to provide a short course opportunity forcou rses More micro oriented courses will be offered students who enter our program with college credit from
another institution who have earned credit by examination orA microcomputer classroom MCC of IBM personal computers who have received credit for a TV course in order tobecame operational in September 19Bb The MCC layout is shown familiarize them with the ICC laboratory equipmentin Figure 8 It facilitates teaching personal computer

applications such as word processing spread sheets and Extension of the post articulation concept to the CIS
integrated software packages Mi c rocomputer Softwa re relationships between four year and two year schools can beApplications OiIta 12 and Relational DataBase Management for productive An example is waiver by petition for aMicrocomputers OiIta 37l are examples of courses that are programming course such as assembly language which is taughttaught in this classroom The MCC also provides a facility at a community college but offered as an upper divisionfor instructors to teach microcomputer applications in non CIS course at a four year university This process can bedisciplines such as accounting marketing economics and extended through waiver by petition or credit by examinationsmal I business management to include courses now appearing as upper division CIS

offerings and also becoming increasingly prominent inOne significant effect of technological advances will be the community college curriculabroadeni ng of the CIS curri cul um in both two year and four
year schools This suggests the need for options or at At a time when many of our high tech programs are impacted andleast the careful counseling of students into related teachers and facilities are scarce resources there is a needsequences of courses for the four year and two year schools to work together

closely to the benefit of all deserving students I amART ICU LA T ION certain that this paper has touched only briefly upon the
cooperative and creative approaches that are possibleUniversity A and University B

References
Effective articulation with the four year universities to
which community college students are most likely to graduate 1
is essenti al To a large degree this can be achieved through
mutual cooperative efforts Figure 9 shows the current
status of our articulation agreements with the two
universities at which most of our students continue their

educationeither as transfer students or at a later time We 2 Mt San Antonio COlle8e Bulletin Mt San Antonio Collegehave designated these as University A and University B Walnut California 1 M4 Bb
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Quote from preface to o Curriculum

These curriculum guidelines are designed primarily for fJur year

undergraduate programs The recommendations also have TIplications

for two year community college curriculums in data processing

where transfer credit towards CIS programs is offered These Slui de

lines recognize the need for articulation between two and four year

programs as well as the value of having terminal degree courses of

study at both 1 eve 1 s

FIGURE 1 FOCUS OF THE OPMA MODEL CURRICULUM FJR UNDER 3RADUATE

COMPUTER INFORMATION SYSTEMS EDUCATIJN
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JOB SKILL SEEKER

CERTIFICATE SEEKER

DEGREE SEEKER

TRANSFER STUDENT

FIGURE 2 STUDENT TYPES RELEVANT TO CIS CURRICULUM

39



COMPUTER PROGRAMMING

CERTI FI CATE

Required Courses 19 units

DATA lOA Data Process i ng 3

DATA lOB Data Processing 3

DATA 20 Systems Analysis 3

DATA 26 COBOL Programmi ng 3

DATA 48 Data Processing Seminar 3

BUSA 7 Principles of Accounting 4

Restricted Electives select 15 Lnits

from the fo11 owi ng

DATA 12 Mi crocomputer Softwa re I

Applications
DATA 28 BASIC Programming 3

DATA 34 RPG II Programming 3

DATA 35 Data Base Management 3

DATA 36 Advanced COBOL Programming 3

DATA 37 Relational Database Manage 3

ment for Microcomputers
DATA 38 Advanced BASIC Programming J

DATA 44 Advanced RPG II Program J

ming
DATA 46A Assembler Language Coding 3

DATA 46B Assembler Language Coding 3

BUSA 8 Principles of Accounting 4

Requires concurrent enrollment in a la boratory
course Hours for the 1 aboratory course Ni 11 be

arranged by the student at the student s

convenience

FIGURE 3 CERTIFICATE PROGRAM IN COMPUTER PROGRAMMING
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CIS Core Courses

The curriculum core is comprised of the following four lower division
freshman sophomore level courses and three upper division junior senior

level courses

CIS l INTROOUCTION TO COMPUTER BASEO SYSTEMS
An introduction to computers and data processing taught as

a general education course for all students lower division

CIS 2 APPLICATIONS PROGRAM DEVELOPMENT I
A beginning computer problem solving and programming course

using COBOL as the vehicle language lower division

CIS 3 APPLICATIONS PROGRAM DEVELOPMENT II
An advanced computer problem solving and programming course

using COBOL lower division

CIS 4 SYSTEMS ANALYSIS METHODS
An overview of the systems development life cycle with

emphasis on techniques and tools of system documentation and
logical system specifications lower division

CIS 5 STRUCTURED SYSTEMS ANALYSIS AND DESIGN
Advanced coverage of the strategies and techniques of structured
systems development upper division

CIS 6 DATABASE PROGRAM DEVELOPMENT
A course emphasizing software design and programming in a

database environment upper division

CIS 7 APPLIED SOFTWARE DEVELOPMENT PROJECT
A capstone systems course integrating the knowledge and abilities
gained through the other computer related courses in the curruculum
within a comprehensive system development project upper division

FIGURE 4 CIS CORE CURRICULUM
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CIS Elective Courses

In addition to the seven core courses three upper division elective

courses are required These electives should be chosen frail the following
set of courses

CIS 8 SOFTWARE AND HARDWARE CONCEPTS

A survey of technical topics related tc con uter systems with

emphasis on the relationships between hardware architecture

systems software and applications software

CIS 9 OFFICE AUTOMATION

An examination of the office as a center o business activity

operational logistics and decision suppor and the impact of

automation on the office environment

CI S 10 DECISION SUPPORT SYSTEMS

An analysis of the highest level of informdticn support systems
which aid the manager in the decision making rocess

C I S l1 ADVANCED DATABASE CONCEPTS
An in depth investigation of data modeling system development
and data administration in a database envirorment

CIS 12 DISTRIBUTED DATA PROCESSING

An examination of the features and impact of distributed systems
in the business enterprise

CIS 13 EDP AUDIT AND CONTROLS

An introduction to EDP auditing with emphasis on EDP controls
audit types and audit techniques and their effects on system

development

C I S 14 INFORMATION SYSTEMS PLANNING

An introduction to the financial technical and strategic informa

tion systems planning process

CIS IS INFORMATION RESOURCE MANAGEMENT

A seminar in information systems management with emphasis on

planning organizing and controlling user services and manag

ing the systems d velopment process

FIGURE 5 CIS ELECTIVE COURSES
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DATA PROCESSING

ASSOCIATE IN SCIENCE DEGREE

Required Courses 19 units

DATA lOA Data Processing 3 CIS 1
DATA lOB Data Processing 3 CIS 8
DATA 20 Systems Analysis 3 CIS 4
DATA 26 COBOL Programming 3 CIS 2
DATA 48 Data Processing Seminar 3 CIS 5
BUSA 7 Principles of Accounting 4

Restricted Electives select 15 units from the

following

DATA 12 Microcomputer Software 3
Applications

DATA 28 BASIC Programming 3
DATA 34 RPG II Programming 3
DATA 35 Data Base Management 3
DATA 36 Advanced COBOL Programming 3 CIS 3
DATA 37 Relational Database Management 3 CIS 6

for Microcomputers
DATA 38 Advanced BASIC Programming 3
DATA 44 Advanced RPG II Programming 3
DATA 46A Assembler Language Coding 3
DATA 46B Assembler Language Coding 3
BUSA 8 Principles of Accounting 4

Lower Division Model Curriculum Courses

Upper Division Model Curriculum Courses

Required concurrent enrollment in a laboratory
course Hours for the laboratory course will be
arranged by the student at the student s
convenience

FIGURE 6 DEGREE PROGRAM IN DATA PROCESSING AND
COMPARABLE DPMA CIS COURSES

43



THE FOLLOWING FACILITIES ARE AVAILABLE TO DATA PReCESSING STUDENTS

AT MT SAC

INSTRUCTIONAL COMPUTER CENTER

1B M SYSTEM 34

28 TERMINALS
FULL PAGE EDITOR VIM

SINGLE LINE EDITOR SEU

255K OF MAIN STORAGE AVAILABLE FOR PROCESSING

I B M PRINTER 500 LINES PER MINUTE

for programs processed on SYSTEM 34

THE SYSTEM 34 IS CURRENTLY USED TO ENTER AND PROCESS lOA

ASS IGNMENTS RPG PROGRAMS ADVANCED COBOL ROGRM1S

THE SYSTEM 34 IS ALSO USED TO ENTER AND TRANSFEH COBOL

PROGRAMS TO AN I B M 4331 COMPUTER ACROSS CA FUS FOR

PROCESSING THIS IS DONE THROUGH A REMOTE JOB ENTRY

TERMINAL

1B M 4331 INSTRUCTIONAL

8 TERMINALS

FULL PAGE EDITOR XEDIT

2 MB OF MAIN STORAGE AVAILABLE FOR PROCESSING

I B M PRINTER 500 LINES PER MINUTE

for programs processed by 1B M 4331

THESE TERMINALS ARE CONNECTED DIRECTLY TO THE 4331 BY COAXIAL

CABLE AND ARE USED TO ENTER AND PROCESS COBOL PROGRAMS

ASSEMBLER PROGRAMS DATA BASE ASSIGNMENTS

MI CRO COMPUTERS

24 APPLE lIes AND 15 I B M PC s

25 PRINTERS

THE MI CROCOMPUTERS ARE SET UP TO RUN ON MI CROSOFT CP1M OPERATI NG

SYSTEM AND USE MBASIC

THE MICROCOMPUTERS ARE CURRENTLY BEING USED TO ENTER AND PROCESS

BASIC PROGRAMS AND DATA BASE ASSIGNMENTS

FIGURE 7 INSTRUCTIONAL COMPUTER CENTER
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MT SAN ANTONIO COLLEGE lINIVERSITY A UNIVERSITY B

CE Curriculum MIS Curriculum

DATA lOA Data Processing CIS 110 MAN SCl 265

crS l 1

DATA 20 Systems Analysis
2 3

DATA 26 COBOL
CIS 144

CIS 2

DATA 36 Advanced COBOL CIS 244 MAN SCI 270

CIS 3 4

1 DATA lOA DATA 20 BASIC required

2 DATA 20 DATA 48 required for CIS miljors

DATA 20 DATA 26 required for accounting majors

3 Systems Analysis only an upper division course petition possible

4 DATA 26 DATA 36 required

FIGURE 9 ARTICULATION WITH LOCAL FOUR YEAR SCHOOLS
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CIS CURRICULUM THE CANADIAN ACADEMIC PERSPECTIVE
MARIA A FINE

LAKEHEAD UNIVERSITY

THUNDER BAY ONTARIO CANADA

ABSTRACT

This paper reports the results of a survey of Canadian academic opinion about the Data

Processing Management Association s model curriculum and accreditation in the information
systems discipline The purpose of the research was twofold Firstly questions were asked
to determine how familiar academics were with the DPMA and the model curriculum how

extenSively it was being followed and their opinion of it Secondly academics were asked
to respond to questions on accreditation Specific questions were asked concerning the
need for accreditation and how it should be administered

INTRODUCTION Canadian academic community

Computerized information systems have become SURVEY RESULTS

increasingly important in the effective management
of organizations Universities and colleges have The survey instrument consisted of three sections

developed a variety of undergraduate programs to The first section contained general questions
meet the needs of information system users in about the type of institution and programs offered
business Thus the composition of curriculum and Section two contained questions related to DPMA and
the related issue of accreditation in the the model curriculum Section three was concerned
information systems field continue to be of with accreditation
interest to both academics and the business

community SECTION I GENERAL RESULTS

Several profeSSional organizations most notably From the 50 responses received the following
the Association for Computing Machinery ACM and characteristics are noted
the Data Processing Management Association DPMA
have been active in curriculum design The DPMA s 1 the response rate from universities 24 of 49
Education Foundation Committee on Curriculum universities surveyed was significantly higher
Development has produced in their 1981 report than the community college response rate 26
entitled DPMA Model Curriculum for Undergraduate of 116

Computer Information Systems Education curriculum 2 the two most common programs offered by
guidelines for the computer information systems responding institutions were a degree program
discipline in business 34 and a diploma in data

processing 18
This paper reports the results of a survey of
Canadian academics about the DPMA Education Other programs offered included degree programs in
Foundation s model curriculum In addition computer science and diploma programs in business
information was gathered about accreditation The It should be noted that universities in Canada are

purpose of the survey was twofold Fi rstly generally degree granting institutions while
questions were asked to determine how familiar community colleges offer diploma programs
academics were with the DPMA and the model
curriculum how extensively the model curriculum SECTION I I DPMA MODEL CURRICULUM RESULTS
guidelines were being used and the respondent s

opinion of the curriculum document Secondly When respondents were asked if they were aware of
questions were asked concerning accreditation in DPMA Canada ACFOR prior to receiving the survey
the information processing field specifically if only 44 stated that they were yet 67 stated that
there was a need for accreditation and how it they were aware of the model curriculum This
should be administered apparent discrepancy may be attributed to the

question format itself ACFOR is the French
METHODOLOGY acronym for DPMA and it is quite possible that the

English speaking respondents were unaware of DPMA
A survey package was mailed out to deans of Canada ACFOR s official name

business schools and or computer science

departments at 165 colleges and universities across As Table 1 indicates the majority of respondents
Canada The package included copies of the DPMA stated that they did not follow the model
report entitled The DPMA Model Curriculum for curriculum guidelines However Table 2 indicates

Undergraduate Computer Information Systems a large number of respondents felt their
Education a DPMA pamphlet entitled Computer institutions existing curriculum covered over 75
Information Systems Curriculum and the survey of the models core courses When these results are

questionnaire The deans were requested to direct combined with those of Table 3 almost 50 of all
the package to an appropriate faculty member Of respondents felt their institutions covered over
the 165 institutions surveyed 50 usable responses 75 of the model curriculum s core courses

were received for an overall usable response rate
of 30

LIMITATIONS

It should be noted that the responses are those of
individual faculty members at various colleges and
universities Therefore these responses do not

necessarily reflect the policies of the
institutions or the general perceptions of the
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Table 1 percenta e of college than university respondents
were familiar i th the DPMA organization Table 2

Does your institution follow the DPMA model indicates t11 1 a significantly higher proportion of

curriculum presently c 0 lIeg eve r s I university academics felt that

although t h r institutions did not follow the

Yes No model curricu Jm guidelines they covered over 75

of its contenl Table 4 appears to indicate a

University 16 7 83 3 difference i I Jpinion between university and

college r e s pCdl j e n t s with respect to why curriculums

College 16 7 83 3 would not be altered by their institutions College

respondelts dvcred category 3 while university

Total 16 7 83 3 respondelts v 0 red category 4

Table 2 SECTION II ACCREDITATION RESULTS

If your institution does not presently follow the Table 5 ndlldtes a large percentage of the

DPMA model curriculum what percentage of core respondents I I t that there was a need for

courses would you say are covered by your existing profess 1 Jna 1 c c red ita t ion in the computer

curriculum information Istems fie 1 d However although

respondents lid i cated a need for accreditation

1 25 26 50 51 75 76 100 answers va r 1 01 WIdely on the form accreditation
should take Opinions given included accredit

University 47 1 23 5 11 8 6 17 6 the acaderllc Irogram not the individual make the

accred i tat i 0 r rocess comparable to other

College 9 5 4 8 14 3 71 4 professional Jesignations model it after the

ccp ce p grant a de ree or diploma and consider

Total 26 3 13 2 13 2 47 4 interrationa accreditation

Table 3 Table 5

If your institution does follow the model 00 YOL feel I a t there is a need for professional

curriculum guidelines how extensively i s it covered a c c red ita t j 0 II 1 n the computer i nformati on systems
field

26 50 51 75 76 100
Yes No

University 100
UniveTSity 73 9 26 1

College 25 0 25 0 50
Colle le 66 7 33 3

Total 12 5 12 5 75
Total 70 2 29 8

When respondents were asked whether their

institutions would alter their present curriculum The majority of respondents were in favor of a

to meet the requirements of the model a majority standardizec exam being used for the accreditation

60 responded negatively Respondents were asked process Rpspondents also favored a period of work

for reasons why they felt their department would experience before a standardized exam was

not alter their existing curriculum Although this admi n stered With respect to educational

question was open ended two categories of responses standardization 62 felt there was a need for it

emerged from the data as significant As Table 4 However as with the need for accreditation

indicates approximately 32 of academic responses opinions varied on what standardization imp 1 i ed

fell into category 3 entitled Developed own

curriculum based on local needs or government
SUMMARY

mandate The second category of importance

category 4 was entitled Lack of resources or no Respondents had a favorable opinion of the model

data processing option avai lable Twenty five curriculum guidelines
percent of the respondents chose this category

Generally Institutions in Canada did not follow

Table 4 the curriculum guidelines however a significant
number did state that they covered much of what is

Why wouldn t your institution consider altering its contained in the core courses of the guidlines
model curriculum requirements

1 2 3 4 5 The results Sflem to indicate a greater coverage of

Using Possible Locally No DP Clther the curricL lum courses by colleges rather than

It In or Option universities University respondents largely

Now Future Provo Lack busin ss der artment faculty indicated that the

Gov I t Resources lack of res curces was a major obstacle to

implementatlcn of the model curriculum

University 15 0 10 0 10 0 40 0 25 0
The need fo some form of accred i tation in

College 16 7 12 5 50 0 12 5 8 3 i nforTIat ion systems was expressed by a majority of

respondents However there was no consensus on

Total 15 9 11 4 318 25 0 15 9 either the administration of the process or the

form of stil lc ard i zati on

Respondents were asked for their opinion of the

model curriculum Eighty percent of those

responding to the question had a favorable opinion
of the curriculum guidelines A majority of those

who had not previously seen the curriculum

guidelines were in this group Thus it would

appear that there is support for the model

curriculum guidelines among both users and nonusers

With respect to this section there appears to be a

statistically significant difference in responses

from universities versus colleges A larger
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THE UW WHITEWATER MANAGEMENT COMPUTER SYSTEMS PROGRAM

A CURRICULUM ADAPTED TO CHANGE

Jacob Gerlach Iza Goroff and Robert Horton

University of Wisconsin Whitewater

Whi tewater WI 53190

Change is a permanent characteristic of the field of information systems Universities are not normally
organized to accept change readily The curricular process usually involves a number of steps typically
including at least

recognition of the need for change
initiation by an individual or small group
approval by department
approval by school or college curriculum committee

approval by university curriculum committee

approval by an academic administrator

publication of a catalog
If the catalog is published annually the process can take over a year and if the catalog is published
biannually as it is at UW WHITEWATER the whole process can easily take two years Because this time lag
is not acceptable we have attempted to institutionalize change into our program

MONITORING CHANGE action More standard courses where changes are slower and

smaller still use the traditional course titles and course

To understand the effects of change it is not enough to read descriptions Changes in these courses do occur but such change
the sCholarly and industrial periodicals publicity campaigns usually fits under the current course description
or theoretical advances frequently have little or no permanent
effect on the field of information systems as it is practiced THE MANAGEMENT COMPUTER SYSTEMS PROGRAM AN INTERDISCIPLINARY
Since its inception the major has relied upon the MCS Executive APPROACH

Advisory Board as one of its chief resources to evaluate the

impact and relevance of new developments This board which The Management Computer Systems MCS program at the University
now consists of twenty two data processing professionals of Wisconsin Whitewater is a true inter college undergraduate
chosen from among the regions industrial firms is charged CIS type major as defined in the recent DPMA Model Curriculum

with providing guidance for the faculty in establishing proper 1 Faculty from the Department of Mathematics and Computer

goals and directions for the MCS Program and insuring that the Science in the College of Letters and Sciences have joined with

best of industry practices and standards are brought to the their colleagues from the Management Department in the College

classroom The input from the Advisory Board is then carefully of Business and Economics to form a degree program which pro

weighed with pedagogy considerations and published curriculum duces graduates with a strong technical background oriented

recommendations by DPMA 1 and ACM 6 toward business systems applications in a commercial environment

Because of the dual college involvement students n1ay earn

Recently our industry representatives recommended two curricular either a BBA or a BS degree in this major The core computing
changes courses required for each of the two degrees are identical the

only differences lie in the general requrements of the two

requiring a higher percentage of on line assignments individual colleges
earlier in the program

OVERVIEW OF CURRENT CURRICULUM

understanding the role and availability of end user

software The MCS Program has evolved since its inception in 1978 The

The on line assignments were relatively easy to place within
Program as it existed in 1981 has been previously published 2

The MCS Program is now the first recipient of the DPMA Educa

those courses devoted to the concepts of programming The tional Foundation International Four Year Institution awar d 9

end user software change has resulted in a new course The For completeness a shortened listing of the current program is

research into the design of that course is the subject of included

another paper 5 The addition of a new course to a curricu

lum frequently has severe consequences especially for a major Prerequisite courses are a typical business math course inclu

which already has a maximum number of required courses to add ding topics such as interest annuities linear and quadratic
a course means to eliminate another course We proceeded with modeling matricies and linear programming and an Introduction

a major restructuring of several courses weeding out topics to Programming course using structured BASIC and FORTRAN and

that were dated or of lesser value shifting and working the covering topics such as while statement loops if then else

remaining topics into existing courses and saving all of the statements arrays single and two dimensional character

important odds and ends to be included with the end user manipulation subroutines files pseudocode and program

concepts in the new course TOPICS IN COMPUTER APPLICATIONS documentation Structured programming is used with an emphasis
on maintainability and documentation

The obstacles to change are an inflexible curricular structure

and the existence of detailed course descriptions Major CORE COURSES

changes in curriculum always cause institutional headaches

Administratively what must be done if a course required by The seven core courses have been designed so that a student can

the current catalog is deleted How long must the faculty traverse them in four semesters although students frequently
wait before the revised courses can first be taught Wi 11 the require five or six semesters to incorporate extra computing and

hot topic still be hot when the change is finally in place business electives into their program while maintaining a rea

and the course first taught sonable work load

The course Topics in Computer Applications is designed to CONCEPTS AND PROGRAMMING OF MCS1 Similar to DPMA recommenda

alleviate most of these difficulties Courses with similar tion CIS 2 Application Program Development I Similar to

titles have been given at many institutions with the course an a portion of ACM recommendation IS2 Program Data and File

elective and the content chosen by the instructor That is not Structures This first course in the major proper uses PL I

the case here the course is required and the topics are as a vehicle to teach business programming concepts Proper
chosen by the faculty as a whole based on industry input If structure is extremely important Application topics include

necessary this course could cover completely different topics report generation array processing data validation edit

from a totally new point of view without any need for curricular sequent1al files and file merging Background topics such as
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corporate DP structure career paths and the history of data BIBLIOGRAPHY

processing are covered
l Adams D R and T H Athey DPMA Model Curriculum for

CONCEPTS AND PROGRAMMING OF MCS2 Similar to DPMA recommenda Under9 radllate uter Information Systems Education

tion CIS 3 Applications Program Development II Simi 1 ar DPMi50S Sj se Highway Park Ridge IL 60068

to a portion of ACM recommendation IS2 Program Data and

File Structures The student continues to learn programming 2 Gerl ach J and I Goroff The UW Whitewater Management
concepts data structures and direct and indexed file struc Com I I2l2J 2 1 ACM SIGCSE Bulletin Vol 13

tu res Assignments in this course are quite involved tradi No 1 pp 1 71 176

tionally the largest is a complex simulation using several

stacks queues and linked lists 3 GorJff I A Systems Analysis and Design Course Sequence
ACM SIGCS 3 il1etln Vol 14 No l pp 123 127

CONCEPTS AND PROGRAMMING OF MCS3 Similar to OPMA recommenda
tion CIS 6 Database Programming Development and CIS ll 4 GorJff I he Llve Student Project This publication
Advanced Database Concepts Similar to ACM recommendation

IS4 Database Management In this course COBOL is the vehicle S Horton R An Industrial Survey of End User Computing
used to access a commercial database Our advisory board s i lubl ication

insists that we not use a toy educational database
6 Nunamaker 1 F elr J Couger and G B Davis editors

HARDWARE AND SOFTWARE SELECTION Similar to portions Jf DPMA Informatior Systens Curriculum Recommendations for the 80 s

recommendation CIS 8 Software and Hardware Concepts and Und j a j a e r1LGraduate Programs Communications of the

CIS 14 Information Systems Similar to portions of ACM ACM VJ1 5 No 11 November 1982 pp 78l 80S

recommendation ISl Computer Concepts and Hardware Systems
and IS8 Systems Design Process This course contains hard 7 Rockart J F and L S Flannery The Management of End

ware architecture as well as basic principles for evaluating Use c OIllP ting Communications of the ACM Vol 26 No 10

equipment and software The student must use technical litera October 19B3 pp 776 784

ture in making evaluations
8 Wasserman A I and S Gutz The Future of Programmin

SYSTEMS ANALYSIS AND DESIGN I and SYSTEMS ANALYSIS AND DESIGN Communications of the ACM Vol 2S No 3 March 1982

II Similar to portions of DPMA recommendations CIS 4 pp 196 20

Systems Analysis Methods CIS S Structured System Analysis
and Design and CIS 7 Applied Software Development Project 9 Awarded at the Data Processing Management Association s

Similar to portions of ACM recommendations 153 Information International Computer Conference and 8usiness Exposition

Systems in Organizations ISS Information Analysis IS8 Anaheim California November 6 1984

Systems Design Process and IS10 Information Systems Pro

jects A two course sequence 3 that combines a thorough
grounding in systems development with each student working on

a team developing a real project 4 usually for a campus

organization or office Each team works closely with their

user Class presentations and discussions point out the

different problems that occur with users of various levels of

computer sophistication Our advisory board feels that this

two course sequence is the strongest aspect of the program

Projects are carried to completion including user training

TOPICS IN COMPUTER APPLICATIONS Similar to portions of DPMA

recommendations CIS 12 Distributed Data Processing and

CIS 9 Office Automation Similar to portions of ACM recom

mendation IS6 Data Communication Systems and Networks

Rockart and Flannery MIT recently concluded 7 There is

little doubt in our minds that end user computing will be the

dominant segment of information systems in most large companies
by the end of this decade Wasserman UCSF and Gutz DEC

agree 8 stating an increasing share of what we now term

programming will be carried out by user operators who will have

tools at their disposal that permit them to interact naturally
with a computer system This course currently looks at

packages as diverse as statistical packages spreadsheets

graphics microcomputers as stand alone and distributed work

stations and report generating packages all taught from an

information center point of view i e the students from this

class willI ikely be resource personnel

OTHER REQUIREMENTS

In addition to the core curriculum students are required to

select two courses from SIMULATION OPERATIONS RESEARCH

BUSINESS DATA PROCESSING MANAGEMENT ASSEMBLY PROGRAMMING

COMPUTER ORGANIZATION AND SYSTEMS PROGRAMMING and MCS

COOPERATIVE STUDIES Under the MCS Cooperative Studies a

student spends a seven month period in the information services

area of an approved company All MCS majors must take ACCOUN

TING CONCEPTS MANAGERIAL ACCOUNTING MANAGEMENT CONCEPTS and

at least two additional upper level business courses The 88A

students must complete the common core of business courses

required by AACSB

The Business school also offers courses similar to DPMA

recommendation CIS 9 Office Automation C1S 10 Decision

Support Systems and CIS IS Information Resource Management
There is not yet a course similar to CIS 13 EDP Audit and

Control
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GRADUATE EDUCATION FeR TRAINING INFORMATION SYSTEMS CONTENT

by

John F Schrage
Southern Illinois University at Edwardsville

and
James Savage

General Dynamics Corporation

ABSTRACT

The noted raduate program in information systems has teen training individuals in the ie d
for over t n years with the given program updating the ori inal program to provlde speclallza
tions which are cecoming an essential part of the informatlon systems car er adder The set
of course and respective configurations were the work of the faculty and ltS llldustrlal
advisory committee The common ccmfuter courses for the underoTaduate core are en tended In

the be ining of the specialized degree The three specialization tracks center on the tradl
tionalbtechnical concepts with other tracks dealing with information systems for m agem nt
and office automation The research component of an advanced degree is a so emp a lze wlth a

real design project Additionally a set of courses fcr the 11BA student lS sp clfled to
provide a minimum specialization for the management oriented graduate for the Job marhet

3iCKGROUNI THE MS in MIS PROGRAM

The original program was evaluated by the faculty and The craduate information systelils prOc rall is dividedits industrial advisory committee with comparisons to into fivG se laents 1 pre core 2 MIS coretheir needs and other programs in information
3 M S spe ialization 4 electives and 5systems An evaluation was completed on the current

desi n project The pre core dealing with the
program and its relevance to the standard curriculum

comm n body in business and information systems iplans from the Association for Ccmputing Machinery waiverable through the previously completed academlcACM and Data Processing Management Association
COlITsework from the undergraduate degree The coreDPMA That lead to a comparison to what major consists of courses in advanced systems methodologyuniversities were offerings in a comparison with the
managing information resources advanced filcurrent and standard curricula Integrated in this rocessing in a high level language programmlng or

was their personal feelings from hiring information cOll1jJarative analysis of programming lanG ages andsystems professionals and what the advisory committee
jJrincirles of inforllation systems theory Thefelt were the future trends in the information
specialization is from technical concepts systemssystems field Independent from the committee the
management concepts office automation or in rarefaculty examined the literature on needs for the
instances a specialization determined bJ mutualfield and developed a curriculum plan After about
written agreement between the student and the MISsix months the two groups presented their plans
craduate advisory comlilittee The electives may be anyExcept for the constraint of hardware and software
ourses accepted for graduate credit Only fourthe program from both groups in respect to required elective hours may be in lliS the other eight hourstopical content were similar The revisions in the

must be outside of the US dosi ator The culminacurriculum lead to the following document and
tion of the progralil ill be the design seLuence hichconcepts will consist of a course in MIS research and pollcy

The information systems program is a graduate profes
and the desiGn project paper

sional degree program designed to combine business
and computer systems skills within the private and

PRE CORE COURSESpublic sectors While theoretical concepts are

taught those topics are integrated into realistic
The pre core of business and information systemsbusiness problems Many of the topics from the
courses consists of nine courses with each waiverable

program have been on the leading edge of the informa
if specific content is taken from an accredit dtion systems field as noted in the practical applica college or university with a B or better grade intion of topics such as information resource manage each COurse within seven years before acceptance intoment fourth generation languages office automation
the program The general business component of theand structured analysis and design methodologies
pre core consists of content as follows

vfuile students can enter the iruormation systems
1 Accounting Fundamentalsprogram without business or computer coursework they
2 Survey of Marketingmust meet the common body of knowledge CBK as

3 National Income Analysis and Policydescribed in the American Assembly of Collegiate 4 lVantitative Methods either statistics orSchools of Business AACSB in the process of taking linear programming and calculus conceptsthe required coursework in information systems The
5 Operations 11anagementcommon body will be different in specific courses

but the content will align with the MEA program in
The computer and information systems component of therespect to concepts Coursework included in the
rre core consist of the following four coursespre core dealing with information systems provides a

common base for the information systems student
1 Computer Concepts The overview of generalSome of the noted courses are provided to the IDA

computer concepts is given to provide a generalstudent as a specialization in the traditionally
literacy on applied computingmanagement oriented degree probTam 2 Data Base and Communication Systems Building
on the prerequisite of the computer concepts
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material basic concepts terminology dealing 2 Deci c J upport Systems

with data base and communication systems are Usin c itiformation systems theory an in depth
studied using the Case approach to integrate the t re l J 3rt of the decision support process

abstract to the real technical environment USiH pDropriate tools for manager and

3 Structured Analysis and Design WHh the minor r professional
introduction in the prerequisite material 0 3 ner3 tion Languages
computer concepts the systems cycle is U3 U l 2 stems theory of the principles
presented in both a tradHional and structued C UJ the theoretical application of the

approach with emphasis on structured method UE t with the macro languages

ologies
W Programming Information Systems Uses the 4 mE folloHing two courses

prerequisite of the computer concepts mateial fur I ticn Systems Administration

for the computer programming in t o Ibnguages Eccsec on the experience of systems
one being COBOL with concepts through files malysis and design plus programming

he dJni r istration of the computer
f Litie3 from people to machines is

MIS CORE CCURSES e r i r ed in theory and practice
t 1 B Ll iness Systems

The MIS core consists material in information svstemcc in rraterial from the basi c concepts
theory and continuation of material in 3ystem d sit n t c c ul1l business computers and their

and prcgramming Using the basic compuer concepts u L are use within the ortianization and

from the pre core the principles of ir omation t e associated therein are

systems theory provides an overview of information

systems theory wHhin organizations includintZ
concepts for the MIS DSS and Expert systems The Off ll ion
advanced structured techni ques examines advanced

design concepts and functions plus fin31cial ccmtrcl The officf ilturlla icr specialization will consist of

of projects and costs In the program ling area the the fcLo J J ll cc urses plus one approved
student can chose between a continuation of the fJre elect ive
core programming or concepts dealing with a compari

1son of programming languages The contnuation ro C fficl 1 toDatiGn

gramming course emphasizes the file EAH rele tive ra 1 t on Jhe theoretical case the technologi
and virtual and data base concepts usin high level eel of office automation are

language with interactive programming The compara tu irclude wcrd prccessors photo
tive programming languages gives an anal ysis of major CCTliU ion devices micro form equif ment

lanuages in the business environment lith attention rei I TaphicE facsimile devices phone and

to use and environment fnB anJ conferencing
2 Offi Systems

r iil t e principles of information syotems
THE MIS SPECIALIZATIONS pIn E sign the systems approach for voice

cExt and image applications in an office

Each of the specializations consist of five coWses erirrL1Jen are utilized in the design of

to provide a concentration in technical concepts roal t ime environments

systems management theory or office
automatior

The 3 two of the following four courses noted previously
specializations have a set of specific required a arat ing Information Resources

courses plus a choice of selective couses and infor J cision Support Systems
mation systems electives c urth Generation Languaees

d It t ormation Systems Administration

TecIrrl cal Concepts

The technical specialization consists of the i L CTIVS AND DESIGN SEQUErlCE
following three courses plus two approved electives

1

ThE elect lve in the proram are meant to streneth

Data Ease Management Systems the 3tudmlt i n a Gontent area which will enhance the

The continuation of concepts from pre core JOO oiport rities upon graduation Only one of the

course in data base and communication systems cocrse a b taken in information systems to force

and programming systems to ewphasis the use of thE studo i to examine some minor set of courses

2
the data base design outside of cite Gomputer realm

Communication Systems Desib
The continuation of concepts from the pre core The dE si ljuenoe will consist of a course in

course in data base and communication systems reEearcllJ itoclology which will set the stage for the

with emphasis on communication systems design final prol 1 and project Various research methods

3 one of the following two courses will be ElX n lned to include graduate thesis require
a Applied Operating Systems rnents hE terlal will culminate with the design

Using the theoretical concepts from the project C omp1et Lon under direction of the MIS

core programming course the content facul ty aJ j or dclring the following terw The

with provide an application of theoreti Iroj ect Hill be the functional system desibTI for an

cal technical systems concepts to the or an lzel ic r uuing information systems theory and

generic area of operating systems de icr specialization from the program

b Fourth Generation Languages courseworK paper must meet the Graduate School

Using the systems theory of the thsb rf ll ement 3 ard is orally defended

principles course the theoretical
application of the user programmer
with the macro languages available JIBA IECIALIATION IN INFORMATION SYSTEMS

Systems ent Theory vlh le th dove eXJlai ned the specialized degree in

informatlc l many students in the MEA

The systems management theory specialization consists programs E r looking for a set of course to

of the following four courses plus one apprcved enhane F r career objectives Iith the computer as

elective a 001 f t of course were developed from the

1 Managing Information Resources
in oruat c l 3Y3ems degree to provide specific
conte lt C L iving an overview of the information

Using information systews theory the material sY 3te 1S fj d The major reason for specific courses

will apply information as a resource within an is that i 1 ClUe slecifics the HBA student takes some

organization for financial aspects plus coursOl ac en tells enployers he has the computer
research in MIS trends sp cializ The iiEA jiJrogram specialization in
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information systems has the following four courses as
REFERENCESa minimum set of skills

AACSB Accreditation Council Policies Procedures1 Data IJase and Communication Systems
anci Standards2 Structured Analysis and Desi n

3 Programllling Information Systems
Athey Thomas H and David R Adams editors DPMA4 Graduate Elective in information systems
Model Curriculum for Undergraduate Computer Informa
tion Systems Education Park RidGe IL Data

Processing Management Association 1981SUMMARY

Benjamin James Wilbur Campbell and John SchrageWhile there is not any educatlonal prol all whlch can

Career Oriented Graduate Program in Mangementwill totally get the student prepared to walle Systems SIGCSE Bulletin 11 10 13 February 1979directly into a position the above jJrogram has been
successful for our graduates Business organizations Dickson Gary W and Ralph H Sprague Jr lShorthave provided steady input into the educational

History of the Information Systems Area An Academicprocess for information systems Faculty and
Perspective paper presentation at the Flrst Internaadvisory board members have conhnued to be actlve In
tional Conference on Information Systems Philadelprofessional information systems groups to give a

phia PA December 1980national rather than local view to the progTum With
so e improvement in har ware to handle available

Couger J Daniel Curriculum Recommendations forsoftware the student wlII be able to have a mo e

Undergraduate Programs in Information Systemsrealistic view for that entry level systems posltlon
Communication of the ACM 16 727 749 December 1973in not only the computer facility but information

centers and user departments Likewise he MEA
Nunalllaker Jay F editor Educa tional Programs tnstudent is aware of the need for lnformatlon systems
Information Systems Communications of the ACMskills as an enhancement to that career

24 124 133 t1arch 1981

Nunamaker Jay F Jr J Daniel Couger and Gordon
B Davis editors Information Systems Curriclwn
Recommendations for the 80s Undergraduate and
Graduate Prograws Communications of the ACM
25 781 805 Novelllber 1932
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An Undergraduate CIS program witlin a

Computer Science Departrnen

Ali Behforooz Ph D

Onkar P Sharma Ph D

Professors Computer Science Pt

Moorhead State University

Moorhead MN 56560

Abstract Traditional computer science programs offered by mat ematics

engineering and computer science departments tend to become technlcal nd

science oriented At the same time a large number of employer who hlre

graduates of these programs are less interested ln the te hnlcal nd

engineering training that these graduates h ve acqulred Thelr Interest lles

heavily in aiJplications of computers in the bus ness envHonment It was for

this reason that DPMA came uiJ with a model currJculum 1 for a new maJor alled

Computer Information System CIS and the ACM came witt ItS own currlculum

suggestions 2 a year later In this paiJer we discus the syllabus of a CIS

program developed at the Moorhead state University MSU wit in the computer

cience department The highlights of the iJaper are the currlculum Itself the

fact that it is offered by a traditional computer science department and the

popularity of the program among both emiJloyers and students

Acknowledgement This program was develoiJed under a Bush Foun ation grant

Other participants in the program included Drs Curtis Bring Martln Hololen and

Benjami Lin ignificant contributions were made by Dr Gerard Morris fro the

Computer Science Department and Drs Samuel Roy and Clyde Vollmers from BUSlness

Administration Department Our thanks also go to Dr David Newman from t e

University of Minnesota Business Administration Department who served on thlS

project as an outside consultant

INTRODUCTION
Moorhead State University MSU is one of the seven We have produced over 440 graduates currently

in the Minnesota State University system with an working in the industry Through constant contact

enrollment of more than 6000 students The with the employers and the graduates we have realized

university is situated in the Red River Valley on the that there are two drastically seiJarate grouiJs of

Northwestern border of Minnesota with North Dakota employe rs wit h di ffe rent requi rements

The university offers a diverse liberal arts

curriculum leading to the bachelor s and master s Our depil tment is responding to the needs of one

degree in over 100 major fields The computer group very we I and they come back every year to hire

science deiJartment which is iJart of the division of more of our oraduates This group includes employers

social and natural sciences was established in 1970 such as IBM Univac CDC Texas Instruments

and offers students a choice of the fOllowing Honeywell A T or SoftTech When we talk to these

programs
employers the comments we receive are very

encouraging They are very happy with our graduates

a major in computer science BS degree and would likp to hire more of them The comments we

a major in comiJuter science BS degree teaching hear from students working at these places are also

a major in computer information systems CIS BS always good They are proud of the training they

degree
have received and think they are well iJlaced The

a minor in computer science business oriented only suggestj on they have is that more courses in

a minor in computer science science oriented oral a nd written communications should be required

a minor in computer science teaching

a minor in computer information systems On the other hand when we talk to the other group

a major in comiJuter science MS degree of employers which may be mostly categorized as small

business and primarily data processing shops such as

The enrollment in the undergraduate program banks and ins rance companies we receive comments

currently stands at 340 majors The master s degree such as

iJrogram was started in the fall of 19BI The

current enrollment stands at 35 students There are

ten faculty members in the deiJartment and this number

is eXiJected to increase to 12 next year
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we wish they knew some accounting they Systems training is conducted primarily by the

cannot communicate with the head of our computer science departments under the computer
accounting department science program The graduates of this program are

well trained for systems development work Most jobs
we wish they had some background in within the computer systems manufacturing firms are

management they have hard time understanding held by these two groups of graduates
the needs of the management

The application programming jobs are typically held

we wish they knew some basics of finance by persons with programming background During the

inventory control scheduling etc 60 s and early 70 s almost anyone who could write a

program in COBOL FORTRAN and or RPG would be hired

we wish they had better training in Systems as an application programmer These days
Analysis and Design application programming has a completely different

meaning The fOllowing diagram is intended to show

Graduates employed by these companies refer to some the separate branches under the application
courses they have taken which are not helpful at programming
their work They also mention some topics that they
think would have been more useful for them In General

particular they mention the same set of topics that Scie tific

the employers of the second group did i Appl1cation

I Specific

Studying all of these comments from the employers APplicat on

and the graduates with reference to our computer Programm1ng

Lscience curriculum we realized that the problem was General

not something that could be solved by adding a course Business

or changing the graduation requirements The problem Application

deserved a more in depth solution It was at this Specific

point that we decided to train two separate groups of

graduates for serving two separate groups of

employers
pec1f1c sC1ent1f1c appl1cation programming refers to

Jobs that require programming for a specific
This led to our decision of starting a new program

appl1cation wit i an i dividual firm The same is

in Computer Information Systems to be designed true for spec1f1c b slness application programming
primarily to serve the needs of the second group of The ema d for spec1f1c business and or scientific
employers We mainly used the guidelines set by the ap llcat1 n prog ammers is decreasing since the late

Data Processing Management Association DPMA 1 and 70 s Th1S 1S ma1nly because of the availability of
the Association for Computing Machinery ACM 2 the canned prog ams and sOphisticated packaqes for

However the program we developed is somewhat almost ny appl1cat1on The general application
different from both of these curriculum programm1ng refers to the programming efforts whose
recommendations but follows the major guidelines

end esults are canned programs prepared for the

recommended by both pUbl c Whatever demand has been lost in specific
appl1cation programming has been more than gained in

COMPUTER RELATED TRAINING AT UNDERGRADUATE LEVEL
the general area

The fOllowing diagram is a general representation n the gener l and or specific scientific
of computer related training available at different ap llcat1on programm1ng the employers hire computer
schools in the nation sc ence and comp ter enqi eering majors or they hire

s lence mathemat1cs phYS1CS and chemistry majors
w1th strong computer background But the needs of

rcom
uter the general or specific business application

Eng1neer1ng programming are not being served by these graduatesSystem The employment is shifting from the

I
Rel t d sCience engineering graduate to CIS or MIS graduatesTra1n1ng i

l Hardware A Computer Information Systems CIS program
Computer s con erned primary with the areas such as
Systems 1nformat1on systems design database design and the

C
SOftw oplio tion of y to dovolopmont lifo oyo1o to

Ro p t r computer based systems It shouid be the goal of a

Te CIS program to train students such that they are able
ra1n1ng

l
to communicate with all the departments within a

Appl1cat on company understand their information related needs
Programm1ng and respond to t em A Management Information Systems

program MIS 1S concerned primarily with the areas
such as management of information systems database

User management and the study of the organizationalRel t d behaviors with respect to information technology ATra1n1ng MIS graduate should be able to integrate the
Computer computing environment of a company with the
Informat1on organizational goals
Systems

THE CIS PROGRAM AT MSU

Management Objectives
Information

Systems The primary objectives of the CIS program at MSU
include the following

Computer Engineering training is conducted

primarily b th Engineering departments under the 1 To give proper training to students who intend
Computer Eng1neer1ng program The graduates of this to work in business application progra
progra mostly work at manufacturing firms mainly environment

mm1ng

produc1ng computer related hardwares and electronic
circuits 2 To prepare better qualified graduates meeting the

current needs of local and national employers
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3 To ujgrade the computer application aspect of the management planning decision making problem

comjuter science dejartment by making available solvinq productivity organizing for stability and

some of the CIS courses to the regular computer changes leadinq a nd controlling introduction to

science students organi2 ational bebavior individual processes group

processes and rganizational processes introduction

4 To provide opportunities for students in our to quantitative decision making and models inventory

Business COliege to acquire computer models linear programming and simplex method

information related background
as it directly applies to their major study D Comn un iea ion Sk ill s 15 credit hours

In the area of communication and social behaviors we

These objectives have been pa r tly derived by require the fOllowinq courses

examining the career opportunities for the CIS

graduates The following are the two most common jobs A course in Technical Report Writing 4

held by them
The major topics discussed in the course are

1 Application programmer analyst Expository writing dealing with scientific

5ubjects and planned for a specialized

A person holding the position of a Iudience documenting writing abstracts and

programmer analyst should be able to prepar nq reports of original investigation

function as an individual or as a member of a A COll rse in Effective Business Speaking 3

group
work with the user of an Information System The major topics discussed in this course are

function effectively in the planninq and Theory and practice of speeches prepared for

development phase of an Information System business and professional audiences and

fully understand the concept of the systems practical aspect of speaking done by business

development life cycle and professional people

function as a project manager
function as a dynamic person when it comes to A course in General Psychology 4

learning and changing This i C an introductory course in qeneral
psycholocy including a survey of content and

2 Information Systems Specialist methods of modern psychology

This includes areas such as information system A COll u e in Social Behavior 4

planning design management and administration
The ACM recommendation lists a table of needed The ma ior topics discussed in this course are

knowledge and abilities for working effectively The study of influence of other people on the

in an information systems environment 2 Paqe behavior and attributes of individuals attitude

785 changes the effect of being part of a group

aqqression attraction sex roles and

Curriculum discrimination

The CIS curriculum is divided into 3 parts Part E Economics S credit hours We require two

one is the requirements from related fields part two courses in principles of economics The first course

is the requirements from the computer science and discusses the micro economics and the second one the

computer information fields and part three is the macros The major topics discussed in these ourses

liberal art requirements The liberal art are An introductory study of microeconomics with

requirements are decided by the liberal art committee emphasis on the price system resource allocation and

of the university and usually an individual income distribution an introductory study of

department doesn t have much to say about it macroeconomics with emphasis on national income

fiscal and onetary theory and policy unemployment

Moorhead State University requires a total of 192 and inflat ion

quarter credit hours for a four year degree We

specify a total of 119 credits for the CIS major F Mathematics l2 credit hours We require a

The remaining 73 credits satisfy the rest of the sequence of three mathematics courses beyond algebra

liberal art requirements and the free electives and trigonometry The major topics covered in the

first of these three courses are Functions

1 Requirements from Related Fields matrices linear programming and the simplex method

63 quarter credit hours limits derivatives maximum and minimum The next

two courses cover topics in applied statistics and

A Accounting 12 credit hours those are Descriptive statistics probability

We require a total of 12 quarter credit hours 3 distribut ions sampling estimation of means test of

separate courses from accounting The courses hypothesis confident intervals linear regression

required are Princij les of Accounting I and II and multiple reqression correlation analysis of

Managerial Accounting The main topics discussed in variance time series and nonparametric tests

this sequence include the following Fundamentals of

Accounting the recording process preparation of II Compute Science and Information Systems

financial statements financial statement analysis 56 quarter credit hours

managerial accounting fundamentals uses of

managerial accounting data and decision making A Business Data Processing 4 credit hours

An inroduction to basic concepts of digital

B Finance 4 credit hours computers and their application to business

We require a single course in corporate finance The with emphasis on microcomputers application

major topics covered in this course include the

following Analysis of methods used to manage assets B Introduction to Computers and Programming

liabil ities and investment stockholders equity 8 cI ed it hours Introduction to problem solving

inventory control and financial decision waking algorithm development algorithm representation data

representation and organization in computer memory

C Management 12 credit hours structured programming programming in a high level

We require a full year course work in management progrllmminq anquaqe introduction to hardware and

This amounts to a total of 3 courses for 12 quarter software concepts

credit hours These courses are Principles of

management Organizational behavior and Management C COBOL and RPG Programming 6 credit hours

science The major topics covered in these courses A discussion of COBOL and RPG programming language

include the following Fundamental topics in includinq flle processing and report writing
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D Com uter Systems 4 credit our Honeywell facilities through the North Dakota State
An overv ew of computer organ zat on and systems University at Fargo and Concordia College at
softw re hardware component of comput rs the Moorhead The department since the approval of the
organ zat on of computer and the systems software CIS major in the fall of 1984 would want to buy
such as compilers assemblers and operating systems software packages such as LOTUS 1 2 3 FRAMEWORK

SYMPHONY and NOMAD We are in the process of
E Structured Program Development and Data Models creating a data communication lab in addition to our

4 credit hours File processing Structured existing hardware lab
program development and problem solving emphasized
through the use of advanced features of COBOL CONCLUSION

Overview of data models including hierarchical
network and relational models The time has come to attend to the needs of

business application programming so that our

F Structured Systems Analysis and Design graduates can function properly in business

4 credit hours Analysis and design of computer environments A decade ago the employers were forced

information systems including systems development to overlook the shortcoming of their employees
life cycle and the the accompanying analysis and because of the greater need for program coder and

design tools shortage of trained personnel This situation is
changing because a large number of application

G Design and Implementation of Information programs are now available as canned packages This

Systems 4 credit hours Introduction to the has reduced the demand for program coders Instead

financial technical and strategic information the demand is going Up for well trained system
systems planning processes empbasizing business nalysts program analysts application programmers

goals policies plans and management style Also nformat on systems managers information systems
includes means for selecting large system projects specialists etc We believe that we have started a

assessing the current state of installation and program in CIS which includes the broad guidelines
review of hardware software service resources contained in both the DPMA and the ACM CIS curriculum

guidelines and meets the needs and requirements of

H Systems Analysis and Design Field Project app ication programming jobs as they relate to

4 credit hours Design and analysis of a practical bus ness env ronments

real life information systems project This course

is taught by a team of people from CIS accounting REFERENCES

and management It is designed to provide a practical
view of major topics discussed in information systen1s I David R Ad ms Thomas H Athey Editors DPMA

analysis design and implementation Model Curr culum for Undergraduate Computer
Information Systems Education 1981

I Introduction to Software Engineering
4 credit hours A discussion of project 2 Jay F Nunmaker Jr J Daniel Couger

management software system design verification Gordon B Davis Information Systems Curriculum

validation security privacy and legal aspects Recommendations for the 80s Undergraduate and
graduate Program ACM Communication vol 25 no

J Database Program Development 4 credit hours 11 November 1982

Introduction to application program development in a

database environment with emphasis on loading
modifying and querying a database using a high level

language Also includes a discussion of database
information systems administration management and
selection

K Data Communications 4 credit hours
Centralized decentralized and distributed computer

systems Impact of distributed systems on businesses
explored through case studies Implication of

computer communications

L Statistical Analysis of Data 2 credit hours
A study of computer based statistical packages such
as SAS SPSS BMDP and Minitab for data analysis with

emphasis on one such package

M Computer Simulation Models 4 credit hours
An introduction to computer simulation languages and
their application to the development of real word
simulation models

From the curriculum description given above it

should be evident that our intention is to give a

fairly wide background in business related fields as

well as in the area of computers and information

systems In this regard our curriculum follows the
ACM recommendations

The Technical Environment

Students have access to CDC cyber 170 time shared

system which is equipped with a variety of languages
and software packages They also have access to a

UNIVAC lIDO series with a large number of business

applications packages In addition to the two
time shared systems they have direct access to a

VAXll 780 machine university microcomputer
laboratory having about 125 microcomputers and a rich

library of micro software In addition to these
facilities the students can acquire access to IBM or
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HE AGONY AND THE ECSTASY OF TEACHING DSS

Dr Kuriakose Athappilly
Associate Professor

Western Michigan Unive sity
and

Dr William Leigh
Assistant Professor

The University of Southern Missis3 ppl

Abstract

A course in Decision Support Systems DSS is being added to the curriculum in many schools of

business the authors of this paper have been teaching DSS coursE S for the past several years and in

this paper they relate some of their experiences in this endeavor

OSS An Emerging roncept make effective c1ecisions by utilizing the advances

of today s cience and technology
Managerial decision making is at crossroads today

In the past decision makers in general did not rely Numerous approaches were made to accomplish this

very much on the capabilities offered by science and task of rearhing the capabilities of science and

technology Although the informat ion from technology specifically those of computers to

quantitative experts and computer technologists managerial cision making Among them Management
became increasingly available the managers could Informati o1 Systems MIS Management Science MS

not make use of it in their decision making efforts Operation Research OR and Data Processing OP

because often it reached them too late and it was are un loubtedl y the most successful scientific

too difficult to unc1erstand Consequently most endeavors None of these approaches however has

decisions in the managerial sector were made either fully capltalizec1 the contributions of computers and

by hunch or intuition influenced bv past experience quantitative methods to make decision making as

or political or individual considerations The effective as possible This is where Decision

consequences of tl1ese decisions were sometimes Support Systems OSS finds its place The Figure 1

catastrophic and often irrevocable Consequently a shows the evolution of the impact of computers on

concern arose among management and executIves to busIness decisions through a series of systems

c1eveloped in course of time

Figure 1 The evolution of the impact of computeJ s on oecision making process through DP MIS OR

MS and DSS over time
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Broadly DSS distinguishes from the above mentioned payoff is effectiveness rather than mere effi

approaches in three distinct characteristics These ciency The relevance comes from the fact that the
characteristics are 1 the impact of the svstem on system is a supportive tool in the strict sense of
decision making 2 its payoff and 3 the the term In other words it does not replace human
relevance to managers decision making process The judgment Because of these characteristicfeatures
impact of DP and MIS is mainly on structured tasks DSS becomes an attractive concept among managers and
and their main payoff is the efficiency of the most influential and challenging among the

system by reducing time cost ann energy The researchers practitioners and educators
relevance of these systems for managers decision

making is only indirect as they provide only some An effective DSS should provide information support
computer printouts in the form of reports for managers at all levels in an organization to

make decisions independently as well as interdepen
The impact of OR and MS is mostly on structured dently through appropriate integration and coor

problems But structured problems place a heavy dination mechanisms Consequently unlike MIS
duty on decision makers by restricting them to the OR MS and DP Decision Support Systems effectively
prespecified objectives data and constraints support the top management strategic decisions
Their payoff is to generate better solutions for the middle management tactical decisions and lower

prespecified problems only The managers found management operational decisions The Figure 2
these systems helpful only in so far as these explains the pyramidal structure of the role of
systems could provide detailed recommendations ann management in structured semi structured and
methodologies for handling complex problems unstructured decision environment The uniqueness

of DSS is that it is capable of assisting the
The impact of DSS however is on decisions decision making process especially at the higher
themselves The system is such that the computers levels where there is less structure and less
and the analytic tools are at managers beck and control of the decision variables in action
call for direct access and immeniate results The

LOW

I S
N STRATEGIC PLANNING T
F R

o U

R MGMT C
M TACTICAL CONTROL T
A U

T OPERATIONAL R

I OPERATIONAL ONTROL E
o

N

HIGH

Figure 2 Management MGMT information decision framework under planning and control in a DSS
environment

Many business enterprises have already implemented Recognizing this need for exposing the concepts and
decision support systems and have experienced its applications of DSS many schools of business intro
advantages The key success factor of DSS is the duced a course in DSS at the undergraduate and

involvement of the decision maker in the design graduate level

development implementation antevaluation of the
DSS system Most of the managers today are not very DSS for Non CIS Majors
much exposed to computers or computer based analytic
aids They are therefore often apprehensive or The second author of this paper has been teaching a
uncomfortable with the idea of DSS as it is a DSS course as a core course in the business

computer thing Some of them however make a curriculum This course is taken by all business
bold venture of facing the reality of today s majors usually in their junior year The thinking
computer technology and try their best to cope with was that the DSS course is a desirable addition to
its demands and challenges the core course set because of its computer content

and integrative nature In general this reasoning
DSS in College of Business Curriculum has proven to be valid

What has been discussed above being the scenar io of Business students at the junior level have little
the business world today the educators in the field preparation in decision theory other management
of Business Information Systems have a vital role science computer information systems or the role
to play This role tantamounts to the formation of of decision making and decision makers in
a new U S corporate with a new line of executives business Accordingly a DSS course to this
and a new style of decision making In order to audience must lay all of its own foundations Also
make this vision a reality we the Computer business students at this level are generally
Information professors need to educate our afflicted with a multiple choice mentality which
youngsters the business students with the theory makes it difficult for them to grasp concepts such
and practice of Decision Support Systems as semi structured problems In common with the
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other core courses taken in the junior year such a process In a young group the Datsun 280ZX usually

DSS course must expose the students to problems dominates l hE other possibilities
which are not necessarily solvable by such closed

form methods as they have learned to expect from Lecture on the above subjects is complemented with

their lower division textbooks in accounting and so computer e xercises The mainstay of the course

forth however r has been the project The project
assignment has evolved into a taSking of the student

It has been useful to structure the course around to re make a well known decision from the past A

the decision tree approach to problem solving ano favorite is Hitler s invasion of Russia For this

decision making define the probleml generate particular decision Hitler s problem as it is

alternative solutionsl evaluate the alternatives and thought tha he saw it must be defined his

pick the best The very idea that problems may need alternatives outlined and an evaluation of them

be defined by him is new to many students The done This is to be done using historical sources

creativity necessary to generate alternative for data Finally the students are to design a DSS

solutions is taxing And the lack of a clear cut using their DBMS and MINITAB and the necessary

method in many cases for the evaluation of database wh Lch HitIer should have had

alternatives is frustrating
Earlv on the students were allowed to find their own

Use of computer aids must be an integral part of a decision to make for the next project This was a

DSS course Problems must be defined and alter mistake as many students found that CONSUMER REPORTS

native solutions generated within the brain of the was using exactly the same decision making

decision maker but a computer database can be used methodology

to supply an empirical basis for evaluation A

relational DBMS is learned and used by the under DSS for CIS Maiors

graduates fairly easily They use prepared data

bases for solving instructor posed problems and In the DPMA Model Curr iculum DSS CIS IO is

they design databases to be the centers of their own classified as an elective However the

DSS s in their projects prerequisite for the course is listed as

In roduction to Information Systems CIS I

In working with the DBMS ann with databases the AccordinglY it seems that this DSS course for

students become familiar with normalization of majors could not differ much from the course for

database schemas ann with formulating relational non majors described above

algebra queries The DSS context motivates this

skill acquisition as it is a necessary part of the Even if the prerequisites are strengthened to

required decision making exercises Implicit in include programming or even systems analysis design

this process is the students realization of the the students would still lack an appreciation of

problems that a DBMS solves decision making contexts or management science

decision theory which are really more central to

To evaluate alternatives from historical data the the DSS idea

students must develop estimates of parameters and

estimates of confidence This necessitates some The value of CIS IO to CIS majors could be enhanced

exper ience with statistical est imat ion and by the presence of other bus iness majors in the

sampling The statistical theory has been left class This would enable group projects where the

implicit It has been found useful to approach group members could participate in a role consistent

these estimation problems with resistant methods of with their chosen major This type of experience

exploratory data analysis Such tools are intuitive would be beneficial to all but especially to the

and the students have not developed any phobias CIS major whose other CIS coursework involves

concerning them such as they may bring with them working in groups to only a major extent and then

from their statistics course concerning confirmatory only in te chnical groups

statistics These resistant statistical tools are

available in the package MINITAB The sudents are Conclusion

supplied with an interface between their relational

DBMS and MINITAB so that they can analyze their Thus teaching DSS at undergraduate level is quite

historical data with computer aids an agony in the real sense as it deals with many

theoretical concepts technical skills and real

A usually successful classroom example of this type world appl ications with which the students are not

of databased decision making is horse race familiar he course is carefully designed to be a

betting The Daily Racing Form is a database The challenge Surprisingly in spite of the rigor and

problem may be defined variously pick the heavy demanns the course is growing in acceptance

winner l do not lose money 1 maximize expected and popularity There are many reasons for this

gain l and so forth The alternatives are the increasinq popularity First is the promise that

horses available for betting At this level the DSS offers for future employment DSS is the new

possibility of betting on several horses or the wave in information systems and many of the leading

various types of bets are not investigated This business organizations have introduced DSS as the

example can be naturally expanded into a field trip most important support system for decision making

to do real decision making at the track Most of the interviews for jobs bear witness to this

fact The students sense this climate and are

The business context makes decision making easy in encouraged by it

one respect the objective is always to maximize

profit A discussion of the ethics of the Second is the opportunity that DSS offers the CIS

assumption can make for a few lively minutes but students for a career that is more challenging and

nowadays the appropriateness of this assumption is exciting than that of a programmer analyst DSS is

rarely questioned executive mind support It enables the decision

maker to utilize computers at their desk top While

An example of multi criteria decision making which their fingers move on the keyboard they can

the students relate to is the choosing of a personal retrieve data simulate situations and find

car Generation gaps open as the factor weights for different alternatives using what if questions

economy and sportiness are developed in a group interactively Thus the new line of students with
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the necessarv knowledge and skills in DSS will be students however love to have this real world

able to assume managerial positions and utilize the experience By doing these projects they get a

advances made bv today s sci ence and technologv to realistic foretaste of the kind of things they have

the fullest potential for effective decision to do in the future and experience a great sense of

making That is what the students want to hear accomplishment Above all they develop a sense of

about and want to practice in the future Manv confidence which otherwise is very difficult to

students after the completion of the course decide cultivate

to make their career in the emerging field of DBS

Fifth is the missionary appeal of DSS DSS is

Third is the converging character of DSS which still a new concept to many The students know that

brings many interrelated disciplines into a this concept will be attractive to managers as it

meaningful focus The students often say that this can be a corporate s life line to success They
course brings together all of what they have learned know that if they put this idea properly they can

dur ing their entire student 1 i fe As we might sell themselves as future managers much more

already know to be a successful Das expert one effectively than by any other means or methods

should have an appreciation and understanding of presently available in the field of computer infor

computers and computer related quantitative models mation systems However since DSS is still in its

and techniques on one side the techy side and of infancy just like the apostles of the New

the managerial decision maki ng process which l estament the students have to go and preach the

intertwines with human engineering behavioral good news by spelling relief as DSS to the
studies psychologv communications and logic on frustrated management By doing so they become

the other side the softv sine A vast majority the champions of a great cause of bringing about a

of CIS major students think that this course has to new U S Corporate with a new line of executives

be the capstone course in the college of business and a new style of decision making This missionary
curriculum character is perhaps the most important factor for

the popularity of DSS course

Fourth is the emphasis of the course on practical
applications The students have to go out into the This enthusiasm and zeal of the students is what

real world and actually design develop implement brings in all the excitement and ecstasy of teaching
and possiblY evaluate a DSS system in close DSS

interaction with the concerned public or private
enterprise This is a real challenge 1 The
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TEACHING CIS 15 INFORMATION RESOURCE MANAGEMENT

SANDRA E POINDEXTEH

NORTHERN MICHIGAN UNIVERSITY

This paper is intended to serve as a practical guide for individuals planning to

teach Information Resource Management CIS 15 in the IlPMA Model Curriculum Except for the

course outline listed in QPM Q 1 ggrr fglg fQr U rgr a1e gQ pg1 r fQr 1 Q r

g Q very l ttle material is available and no university presently offering the course

was located Topics covered are Idea Generation l atherlng of Resources Selected

Approach and Future Plans for CIS 15

GATHERING OF RESOURCES

IDEA GENERATION While I realized the DPMA model curriculum

Northern Michigan University NMU offers was still quite young it did not occur to me that

a four year degree in Computer Information Systems
I would have difficulty obtaining materials for

CIS originally developed by modifying other any course listed in it I felt that with only a

institutions programs to fit our regional needs few phone calls I would be able to locate several

Over time the curriculum has been revised and faculty members around the nation who had taught

presently follows the Data Processing Management
the class and would gladly share their resources

Association DPMA Model Curriculum to a point
with a colleague My first telephone contacts

The seven CIS core courses and eight business
were with EDSIG DPMA s Special Interest Group for

support courses are contained within the NMU
Education officials and educational regents of

curriculum The three remaining computer courses
DPMA While everyone I spoke with was very

are chosen from an advanced course of an Applied supportive and assisted me as much as they were

Software Development Project a Decision Support
able I found no one who had ever taught the

Systems course and selected computer science
course It was then necessary for me to develop it

classes taught through the Mathematics and
without much assistance

Computer Science Department I found that DPMA Model Curriculum for

It was the opinion of both CIS faculty and Y rgr Q 1 gQ r fQr iQ r
students that a yariety of more advanced topics Q 1 Q is an invaluable tool for topic

needed to be offered to keep the program current
selection It supplies course descriptions

The fact that the Mathematics and Computer Science content and selected references for each of its

Department was moving ahead in the area of CIS courses The NMU library holdings of

advanced computer science topics made the issue periodicals such as Q Q fQ r and

eyen more apparent The reason for the delay was Q M I and special topic books are

the constraint felt by many educational
abundant However comprehensive textbooks and

institutions faculty staffing Teaching of the
visual aids are scant There are several MIS

core courses in the program required all our
textbooks on the market but I located only two

available full and part time faculty
books which dealt with the management of computer
resources I chose Informat ion Resource

The standard procedure at NMU for M g written by Hu ain Hussain and

instituting a new course is to offer it as an published by Irwin Inc in 1984 Its preface

experimental Special Topics class on a one time references CIS 15 as a text objective The second

basis The faculty member supporting the course
text also published by Irwin Inc is QQr Qr

must obtain departmental approval by establishing fQr t Q l M g Q

need and relevance If the course is successful

a series of approvals is required for it to be
Case studies are sold individually through

given a permanent status
HBS Case Services Harvard Business School

Boston MA 02163 previously called

Information Resource Management CIS 15 Intercolle iate Case Clearing House A catalog

was my choice among the elective topics listed in of available cases and their descriptions should

the DPMA curriculum for a Special Topics course at
be found in the reference section of most

NMU This decision was based upon my personal libraries or can be ordered from HBS Case

preferences an analysis of student needs and the
Services Since the cases can be purchased

philosophy of my department Management
individually it is an inexpensive way to obtain

Marketing and Computer Information Systems
two or three comprehensive case studies The

With staffing constraints I felt a course related length of the studies averaged approximately 20

to management would have a better chance of pages Books of MIS case studies are available

receiving departmental approval
through various textbook publishers and may be

less expensive fDr students when the instructor

The format for a Special Topics class is plans to use many cases However not all MIS

quite flexible I arranged the class as a two
cases are appropriate for CIS 15 I chose two HBS

credit seven week 1 2 semester course The
case studies recommended in DPMA MDdel Curriculum

class size was set at a maximum of thirty students First Amerlcan Bank B ii j i j d

to provide an environment for discussion rather Quality Life of New York 9 179 200

than lecture A two hour time block was chosen

for each class period to allow enDugh time for Findlng suitable visual aids was the most

films to be shown and thoroughly discussed As Df

this writing the course is scheduled to be taught

January March 1985

62



difficul t task M Q R y g t is located in five pages and written on topics the students
the reference section of the NMU library It select from the course plan as indicated on the
lists films video cassettes and filmstrips by Gantt Chart 1 will expect a minimum of two

topical order which are available for purchase or resources to be used in writing each paper The
rental Most of the computer related material Gautt Chart indicates when each of the written
listed was at the introductory level I also assignments will be duereviewed the catalogs of distributors of
professional training materials such as ASl and

Oral presentations or walkthroughs haveDELTAK While there were some appropriate films always been mandatory part of my coursesa
the rental prices which includes all workbook However with only seven weeks there was no time
aids were too high for our department s budget available for this important aspect In a four
My next resource was DPMA International which has

credit version of the course I would definately
a series of video cassette programs and slides lnclude a student pl esentat ion requirement
available through their regional officers Since

NMU has a DPMA student chapter the films are
No examinations are being given in this

available free of charge on a loan basis
seven week course again due to time constraints

However in NMU s region the films are so heavilv
However the syllabus clearly states that if class

in demand that I was unable to obtain them fOl a
preparation and participation are determined to be

specific date and for most of the films a ten unsatisfactory an essay exam will be g iven
month notice was needed I explained the dilemma
to an individual at the DPMA International FUTURE PLANS FOR CIS 15
Headquarters and consequently have purchased
several films directly from them These purchases Once Information Resource Management has
guarantee film availabilty when needed The five been offered as a Special Topic the student
fi Ims I plan to use are Computer Abuse course evaluations and my perceptions of its

Computer Security Data Processing The will be discussed with the other CISsuccess

Manager s Role EDP Quality Assurance If we feel it is which shouldfaculty a course

Motivating the Data Processing Professional all be expanded to four credits and offered on a

from DPMA and Cloak and Data from Vision Film regular basis we will jointly submit a proposal
Assoc t 85 Scollard St Toronto Ontario Canada to our department requesting such action be taken
I was able to obtain a copy of this last film on No doubt some revisions and refinements will be
loan from the accounting firm of Ernst Whinney necessary An adjustment in topics requirements

format or prerequisites are all possibilities
SELECTED APPROACH

with an experimental class

My plan for this experimental course is to It is the goal of the NMU CIS faculty to
provide a forum for discussing issues specific to offer one new CIS upper level course each academic
the management of a computer information systems

year Using this approach we will not unduly tax

department I feel a one way presentation for
any of the faculty members and within several

this type of course as in a straight lecture
years wi 11 have met the standards of the DPMA

format would result in little thought stimulation model curriculum
among students

CIS 15 as described in M MQg
g is intended to be a full semester s

course Obviously with only half the time some

topics had to be eliminated Figure 1 is a Gantt

Chart for the topics selected It is tailored to

the chosen text but covers what I consider to be
the critical subjects in the CIS 15 course

content Interspersed throughout the seven week

period will be the five films and three guest

speakers Through the use of the guest speakers
I hope to provide students with the perspectives
of a Director of Information Systems a computer
vendor representative and an attorney

The prerequisites for CIS 15 should

ideally be the CIS core and most of the business

support courses as upper level students have a

better knowledge foundation and tend to be more

participative in class discussions However the

majority of courses taken by the CIS major at NMU

are four credits and I was unsure of student

response for a non four credit course Seniors

may not be able to fit it into their
almost completed degree I also did not want to

entirely exclude computer science majors

Therefore I set the prerequisites as two CIS or

CS courses and Principles of Management Since

the course is being offered as a Special Topics
course I am free to alter prerequisites if it

should be offered again

The students requirements are to be text

readings class participation two case study
analyses and two short research papers The case

study analyses wi 11 be based upon the two outside

Harvard Business School cases previously
mentioned The research papers wi11 be four to
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FIGURE 1

INFORMATION RESOURCE MANAGEMENT

SEVEN WEEK COIlRSE OIlTLINE

CLASS PERIOUS 12 HOUR BLOCKS

1 j I 5 b 7 H 10 11 12 13 14

TOPICS

Introduction

Fi 1m Data Processing

The Manager s Role

Project Planning

System Development

Project Management 1

Organizational Structure

Distributed Processing

Computer Center Mgmt 2

Fi 1m Motivating The

Data Processing
Professional

Computing Services

Quality Control

Film EDP Quality

Assurance

Auditing l

Standards

Budgets

Privacy Security 4

Film Computer Abuse

Computer Security
Film Cloak 8 Data

Computer Law

Notes
1 First research paper due on selection from topics

1 7 on above outline

2 Case analysia due on Quality Life of New York

3 Second research paper due on selection from topics

8 13 on above out Ii ne

4 Case analysis due on First American Bank B
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TEACHING STRUCTURED COBOL PROGRAMMING USING A MODEL

RON TEEMLEY

DeVRY INSTITUTE OF TECHNOLOGY

This paper presents a method of teaching students to design and write structured COBOL programs using a model

The model is a detailed module chart that includes a module for each task required in a typical program The MODEL
method essentially eliminates the need for flowcharting and p eudocode Several program designs based on this

method are included

Pro 1ogue Fixing a Flat Tire Figure 1 Students Weekday Routine Figure
This paper presents a met ho d of teachi ng structured COBOL 3 and Writing a Term Paper Figure 4

programmi ng us i ng a standard or morle1 morlu1e chart as a

guide The method could surely be used with any other structurerl The same top down design is used whether the structure

programming language as well described is an orqanization or a procedure The top or A level

modules name the overall procedure or orqanization The second

The motivation for this project is baserl on the fact that
or B level is used to divide the major item into its logical

beginning programming students do not like to write pseudocode components or subordinates Since the terminology is different

or flowcharts before they start codi ng a program There is a for procedures and orqanizations the two have been portrayed in

valid reason for this the first programs a student writes are the following table

so simple that there is no need for these guides The students

then get the mi staken idea that these devi ces are of little THE TOP DOWN METHOD FOR CONSTRUCTING A mDULE CHART

importance What most students do is draw their flowcharts or
ORGANIZATION PROCEDURE

write their pseudocode using their code as a guide And the only

reason they do thi s des i gn work after the code is written is A Level
cTSt the head of the or List the overall task to be

because the teacher counts this documentation as part of their ganization in this single accomplished

grade module
B Level
cTSt all managers that Break the overall task into

Many students that follow this pattern get into trouble about report directly to the its several logical pieces
head

their third programming course when the programming assignments CLeve 1

get more difficult Then they are helpless because they never rrst all supervisors or Break each piece on the B

personnel that report to level into its logical
learned how to deSign a program when they had easy programs to each person on the B level as required
work with D Level

cant i nue thi s procedure on the D and lower 1 eve 1 s unti 1 at
some point the personnel and tasks arrive at their natural

Hence the search began for a method of program design that would lowest level

be appealing and relatively painless to students as well as even Module charts are very effectively used in disciplines other

fun at times The resulting design techniques are based on a so than computer science for example see Zen and the Art of Motor

called MODEL module chart a single detailed program design cycle Maintenance pp 86 223 1

that is general enough to handle a large percentage of the

programs a student will write

The MODEL Module Chart
This method is being used to teach COBOL I and COBOL II at DeVRY

Institute of Technology in Dallas The method seems to be a real
Once the students are familiar with the basic usefulness and

natural simpliCity of the module chart it is easy for them to understand

that a module chart is a natural device to use to portray the

The Module Chart A Natural Way to Represent both Procedure and structure of a computer program This is particularly true if

Organizati on Refer to Table 1 the students have already harl an i ntroducti on to programmi ng
The students first learn that the module chart is a very natural using Pascal or BASI C In fact every computer program whose

way to represent any procedure or organization This is usually purpose is to produce a report has the same basic design see

called a top down or hierarchical presentation The most well Fi gure 5 Th i s h t he MODEL des i gn for computer program In

known use of these di agrams is to s how a company or offi ce the top or A level module is described the task of the entire

organization see Figure 1 Doctors Office Organization But program In the B level modules we split this big task into its

any procedure can also be shown very clearly and logically using several logical parts The C level is used to break each B level

a modu 1 e chart This is demonstrated in the following examples task into sti 11 sma 11 er subtasks as required The process
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conti nues on the 0 E and succeedi ng 1 eve 1 s until a natural The C080L 1 anguage unf 01 ds natura11 y as we discuss the other

stopping point is reached At some point it is obvious that to modules

break the task down any more would be ridiculous
810 START UP

There are some basic and very important rules for constructing
OPEN PIIT PAYROLL CARD FILE

OIITPUT GROSS PAY LIST FILE

these modules
OVE CURRENT DATE TO DATE HEADING

82C READ POYROLL CARD

1 Each module has a descriptive well thought out that READ p WRnLL CARD FILE INTO PAYROLL CARD AT END MOVE ON

clearly explains that module s job
Tn END cF FILE SWITCH

2 Each module that lies along the underside of the chart R30 WRITE EADINGS

that is it has no submodul es has only one task WR lTE HE PRINT LINE FROM HEADING LINE I

lIFTER ADVANC ING PAGE

Furthermore this one task should be brief The rule if WR lTE THE PRINT LINE FROM HEADING LINE 2

the task is too long or complicated to keep easily in mind
AFTER ADVANCING 2 LINES

MOVE SPlICES TO THE PRINT LINE

without strain divide it into smaller modules on the next WRITE T E PRINT LINE

lower level
MOVE ZEROS TO L1 E COUNT

NOTE This sample program used to teach COBOL can be rather

This is the KEY to this method of design iD1 computer program c mp 1 ete n that it includes writi ng headi ngs doing

becomes manageable when broken down into small enough pieces arithmet ic etc or several samples of increasing complexity

Here are a few examples of computer programs that have the same can be us ed The first s amp1 e could simply introduce

design as the MODEL Create a List of Customers Figure 6 control and input output operations Later programs could

Create List of Dai 1 y Sales Figure 7 and Create Employee introduce the other instructions a module at a time by

Gross Pay List Figure 8 adding writing headings to the second example then doing

It is easy to see that the des i gn gi ven in the MODEL IIi 11 work
calculatians in the third sample etc

for report generating program A few changes will obviously
Other Progr n Designs Using the MODEL as a Guide

be required from one program to the next but the poi nt is the
Many other ypes of programs that woul d appear to regui re a

basic design rEIIlains the different de j9 are actually just variations of the MODEL 1

MODEL Additi onal S tr uct u re or 2 MODEL with single tasks

Teaching the COBOL Language one Module at a Time
replaced by a qroup of tasks

The MODEL is also a very natural device to use to present the
For example to construct Figure g Validate and Create Patient

COBOL language once the data definitions and introductory parts Disk File start with the MODEL delete mo ule 850 and change CIa

of the language have been thoroughly discussed from i calcula ions task to a validation task

The idea is this Figure la Pr nt Student Report Cards is a single level control

1 Choose a well known progralTl11i ng situation Create
break It is the design of the MODEL with two

program

Employee Gross Pay List Figure 8 is the example used
additions 840 a module to reset the control field and a group

here of modules to handle the control break C10 and subordinates

2 Introduce the COBOL COlTl11 and s typica lly used in each writing the totals is replaced by a compute and
and one chan ge

module as they are encountered Discuss the modules in
write grade point average module

the top down order they appear on the module chart

For example the code for the A level module in Figure 8 OTE This design for a control break program is a true

would be
natural changes in the design are required if we go from

A CREATE EMPLOYEE GROSS PAY LIST

1 1 eve 1 of cant ro 1 bre ak to 2 1 eve 1 s or two hundred 1 eve1 s

PERFORM B10 START UP

Ju st reset 2Jl contro1 fie 1 ds at B40 and instead of havi ng

PERFORM 820 WRITE HEADINGS
one group of control break processi ng at ClO 1 ine up as many

PERFORM B30 READ PAYROLL CARD groups of control breaks as is necessary on the C level C10

PERFORM B40 GROSS PAY PROCESSING LDOP UNTIL END OF FILE inor con rol break C20 next lowest control break etc

SWITCH ON

PERFORM 850 FORMAT WRITE TOTAL LINE

PERFORM 860 CLOSE DOWN Fi gure 11 Process Orders at first glance looks

STOP RUN

very

complicated but it is simply the design of the MODEL with Load

The first C080L cOlTl11ands the students are exposed to are PERFORM and Ilnload able routines added at 830 and 880

and STOP RUN This is not the usual way of going about it But

the fact is this is the most natural approach In structured In Figure 12 Create Employee Profiles the design of the MODEL

COBOL the PERFORM statement is the one that controls the entire is again retained the final totals module is deleted from level

program and ties everythi ng together The PERFORM statement 8 the Process i ng Loop B30 is quite extens i ve in thi s program

ensures each module gets executed the correct number of times so a new row has been ad ded under B30 to first divide the

in the correct order The approach also enforces the importance
Process i ng 2C pinto three parts ClO Personal Process i ng C20

of the A level module with respect to the B and lower level Sal ary Proce ng and C30 Job Process i ng and each of these

modul es

parts has its own Process and Write steps
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Figure 13 Sequential File Maintenance utilizes the Balance

Line Algorithm presented by Cooper et al 2 Although this

design was derived independently of the MODEL it is easy to see

that it can be developed from the MODEL on the B level add a

module to choose the active key and delete the module to print
totals on the C level calculations are replaced by file

maintenance tasks build new masters and apply transactions to

existing masters finally the read master and read transaction

modules are moved to be with the build masters and apply
transactions to masters groupings respectively
Random File Maintenance Figure 14 is very close to the design

Figure 1 Doctor s Office Organizationof the MODEL the calculations module is replaced by a set of

eight modules whose purpose is to update the master file

Epilogue

The MODEL approach to structured program des i gn el imi nates the

need for most pseudocode and flowcharts First when the

student si ts down to des i gn a new proqram the MODEL provi des a

starting point the hardest thing about writing a new program is
F g 2 Fh Fl t Tm

usually getting started Second once the student sees examples
of other program des i gns deri ved from the MODEL he begi ns

designing programs this way himself adding deleting and

revising modules of the MODEL Third the code in each module is

kept short so there is hardly ever any need to draw a flowchart

or write pseudocode to help figure out the logic

If flowcharts or pseudocode is needed to help design a

troublesome module the students are encouraged to use them

figure 3 Students
I

Weekday Routine
The MODEL method of program design is easy fun and it orks

Table 1 LIST OF MODULE CHARTS

MODULE CHART
NUMBER NAME OF MODULE CHART

1 DOCTORS OFFICE ORGANIZATION

2 FIX A FLAT TIRE

3 STUDENTS WEEKDAY ROUTINE

4 WRITE A TERM PAPER

5 MODEL MODULE CHART

6 CREATE A LIST OF CUSTOMERS Figure 4 Write T P per

7 CREATE A LIST OF DAILY

SALES

8 CREATE EMPLOYEE GROSS PAY

LIST

9 CREATE PATIENT FILE

r10 PRINT STUDENT REPORT CARDS

11 PROCESS ORDERS

12 CREATE EMPLOYEE PROFILE

13 SEQUENTIAL FILE MAINTENANCE

14 RANDOM FILE MAINTENANCE
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CURRICULUM FOR INTRODUCTION TO COMPUTER BASED SYSTEMS
A PROSPECTIVE FOR THE FUTURE

Engming Lin
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Richmond Kentucky 40475

ABSTRACT

The goal of CIS l Introduction to Computer based Systems in the DPMA Model Curriculum for
Undergraduate Computer Information Systems Education is to prepare business majors and others
to be intelligent users of computers and to understand essential elements of successful com

puter information systems In order to achieve and maintain this goal the contents of the
course must be revised Required course changes result from the rapid change in computer
technologies which have occurred recently and which will continue to change dramatically in the
immediate future This paper proposes an updated curriculum for the course based upon ex

pectations for both future systems and end users

I INTRODUCTION

Introduction to Computer based Systems has become one perception of future systems and users which dictate
of the most popular courses at most universities and the curriculum changes which we propose A presen
colleges The course has three primary constituents tation of suggested changes for the course curriculum
1 The computer information systems CIS major follows in Section IV Finally we attempt to draw
taking the course as the entry course in the major some conclusions from this analysis
field 2 all business majors taking the course to
partially satisfy core requirements at most business II CURRENT STATUS OF DPMA MODEL CURRICULUM
schools and 3 other interested students taking the AND TEXTBOOKS
course to achieve a degree of computer literacy
Most students completing this course will be end For more than 15 years Introduction to Computer
users of computerized information systems while those based Systems has been taught as the first course in
majoring in computer information systems will become data processing or computer information systems
the system developers and providers of computer in and as the computer survey course in general business
formation services utilized by end users curricula Topics included in CIS l of the DPMA

odel curriculum include introduction to computer in
The DPMA Model Curriculum for Undergraduate Computer ormation systems 10 1 processing concepts 10
Information Systems Education CIS l Introduction to input output 10 1 memory storage 10 1 data com

Computer based Systems is stated as a course that munications and distributed processing 10 1 com
provides an overview of computer information systems puter problem solving 10 computer programminglJ The goal of this course stated as STUDENT 30 and future of computers in society 10
OUTCOME is to prepare business majors and others These contents were typical for this course at manyto be intelligent users of computers and to under colleges and universities in the late 1970s and
stand the basics of successful computer information early 1980s
systems The teaching strategy stat as part
of the course approach should be directed toward Until the late 1970s using the computer by manageincreasing the computer literacy needed to function ment or staff in most functional areas of a business
in today s technological society rather than toward firm meant receiving reports generated by the com
technical skill development While these are fac puter The so called end users did not interface
tual statements we feel the suggested contents of with the computer directly It was considered that
the course are insufficient due primarily to the the end user should possess computer literacy so
dramatic changes that have occurred in computer that he could communicate intelligently with data
information systems utilization in recent years We processing professionals In addition there was
are currently in a state of continual rapid change little consideration given directly to the growing
in the nature of computer information system design importance of the management information systems
and utilization with major impact not only in the MIS within the business environment Numerous
business community but in all aspects of our society cases of disastrous implementation on computer infor
We believe that the current contents of the introduc mation systems can be cited as evidence of this lack
tory course should undergo major change if the course of attention in the curriculum This was the envi
is to remain relevant for students many of which will ronment for which CIS l of the DPMA model curriculum
not have any additional computer education or experi was originally designed It was more of a first
ence prior to college matriculation and entry into course in data processing than of a course oriented
their careers The changes which we suggest will be to future users Most textbooks were written for
required if the teaching strategy and the student the same environment Many deans of business col
outcomes as stated previously are to remain valid leges and the American Association of Colleges and

Schools of Business AACSB the major accrediting
The purpose of this paper is to propose changes in board consider MIS a part of the common body of
curriculum for this course consistent with current knowledge They insist that introduction to Compu
overall course description and which allows for ter based Systems cover the MIS topic The DPMA
effective implementation of the stated teaching Education Committee has not published an update to
strategy to obtain goals defined in the STUDENT OUT the model curriculum which incorporates the MIS
COME It is obvious that the course title differs topic into the curriculum However many textbooks
at colleges and universities throughout the country adopted for the CIS l course now contain a section
but we shall use the title employed in the DPMA model on MIS in their new editions
curriculum throughout this paper

The advancement of microcomputer technologies and
In the next section we discuss the current contents use of these computers has been phenomenal since
of the DPMA curriculum along with our view of the early this decade Authors of most textbooks for
current general status of the many texts written for Introduction to Computer based Systems rushed to re
use in the course In Section III we present our vise their books with increasing coverage of micro

computers Some texts have even included advice on
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how to shop for a microcomputer The emphasis The functio of MIS the role of MIS in an organiza

appears to be switching to the end user Current in tion and j E users role in MIS design are important

trod uctory texts as well as the CIS l course curricu concepts wh j 11 users should at least have peripheral

la need increased emphasis on computer utilization knowleele d therefore should be covered in the

techniques and tools which are orienteel at achieving course SO11P textbooks discuss struct ured design

greater user productivity more rapidly techniques nd other design tools that users of MIS

have ra ely y chance to use These are not what

III THE FUTURE SYSTEMS AND USERS this pa ler ll gests

In his keynote speech to the ACM84 Annual Conference During the 1 st years most authors have updatedJ

held in October 1984 in San Francisco Lewis thei r texttl ks for Introduction to Computer based

Branscomb Vice Presid ent and Chief Scientist of IBM Systems to l r c1 ud e fund amenta ls of microcomputers

pred icted that by the end of this decade 50 of The course oed s rJOre than just fund amentals It

the white collar workforce will have v orkEltat ion sh0uId COVE word H ocessing spread sheets and

facilities He also stated that the impact of a new some busi nf application software Hand s on ex

system will be judged less on its abIlity to think perience or these packages will be more useful than

than on its ability to behave it se 1 f and 11ave good most cthe t rics n the course

manners The message confirms the tr oueht of many

DP professionals In its long term plans or infor

mation systems for the 1990s Xerox Cor por atIon ex Ad ding theolc topics the course may require more than

pected that most end users in the firm will use work three serner hcur s to complete One possible

stations 2J Many organizations are movIng toward arrangement ould be to eliminate or severely red uce

this same direction the ClomcutE pr cgr3mr1ing emphasis in the course

Progr amll i n ould be ad d ed in a one hour auxilliary

There are still a great uncertainty over the much or complemE l ary course offering Programming may

talked about fifth generation computer systems not em3 i n liable in the introd uctory course The

Observers of the fifth generation race ag ee that DPMA curric lurr Eluggests a two semester programming

the new computer will consist of sophi st ic 3t ed soft sequence 1 the CIS majors Requiring programming

ware that will make the use of the system nore pro only for mc i 3 and includ ing only a brief intro

d uctive and easier to utilize 4J Software as part d uct on to 3 SIC in the introd uctory course would

of the 5th generation system will inc1 ud e knowledge appear to he a good solution Many high school stu

based sy stems and intelligent interface systems C3J den t s h3 ve t3ken a computer programming course

COBOL PLlI BASI C and other high level languages mostly in 11 1 C IJefore they graduate The mumber

will become less important of suct stllj Ints is increasi ng In the near future

we will seE t hat a majority of stud ents entering the

With increased workstation availability lsers will Introducticn to Computer based Systems class will

obtain information they need interactively through have alreE rj y obtained some programming background

their fingertips on the keyboard or maybe even voice Separating computer programming from the course

actuated instead of waiting for computer printouts would tle t E best arrangement

They wi11 use query language or graphic method s or

query by example to retrieve information from an n If all top i c mu t be inc 1 ud ed in the course some

line database most likely a relational database topi 2S will have to be shortened In the DPMA mod e1

management system DBMS The workstation may be curric lum computer programming related topics in

used as a terminal or as a stand alone computer clud ing COI1Tut er problem solving 10 and computer

When used as a stand alone computer user friend ly programming 30 take 40 of the course This

software packages will enable users to download re could be r l d uced to 30 or further down to even 20

quired data and perform required processing locally Hard ware t lcs such as memory storage 10 and

as well as to upload and communicate in local area peripheraL 10 require in many cases more than

networks Spread sheet word processing and integra 20 of the C lurse This could be red uced to 10

ted software such as LOTUS 1 2 3 or similar soft Many of the current topics are nice to know but not

ware will be commonly available Decision support essential Ic prod uctive utilization and interfacing

systems DSS will be available to top and middle with computE r information systems at the user level

management while expert systems will be used by pro Red uction I these topics to the essential could

fessional staff All of this software utilized di allow space 3nd time for inclusion of the more vital

rectly by end users will require more sophi sticated topics

knowledge on their part
V CONCLUSION

Managers of most business firms will still receive

reports generated by the computer But the fre Nine out o ten students in the Introduction to Com

quency and the volume of the reports will be red uced puter bas2 Systerr s classes will be information sys

Problems as well as new applications might pop up as tern users Jl the future The proposed curriculum

users in every functional area of a business inter witt thr ee add itional topics for the course is based

face with the system everyd ay This might increase on our proi ction of users need s in the immed i ate

the communication between DP professionals who are fut re T l course designed with the users best

the provid ers and end users interest ill mind should serve them better than the

current cUI iculum

IV SUGGESTED CHANGES FOR THE COURSE
The propo 1 1 cur riculum will also serve well for CIS

Based upon what are expected of the future systems majors whc wi 11 be the Data Processing and Informa

and users the three most important topics that tion SystEln professionals in the future As provi

should be add ed to Introduction to Computer based d erS 0 f sevi ces to end users the DP or IS pro

Systems are 1 MIS concepts 2 query language and fes ional Irust know and be able to pred ict the need s

database applications and 3 microcomputer applica of end USE P n early appreciation of these need s

tions within thE curricula will allow the CIS student to

focus morE rapidly in the ad vanced CIS courses

The probability that a business manager will use a

high level language to write a prog ram is much less

than the probability that he will use commands of

query language to retrieve data from a database de

signed by DP professionals This course shou Id pro

vid e students with hands on experIence of query lan

guage Since users will interface with a database

they should have the general concep of a database

and its functions
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AN INDUSTRIAL SURVEY OF END USER COMPUTING OPICS

Robert L Horton

Management Computer Systems
University of Wisconsin Whitewa er

Whitewater WI 53190

End user computing and the information center are becoming increasingly vl al concepts to industry As a

result trained users are needed to take advantage of these fac111ti s arJ technical personnel must be prepared

to provide support As this change occurs computer curricula must underqn revisions to include course work

in this area To provide guidance for such revisions a regional survey was made to gather industry suggestions

for an end user course The results of this survey are reported and broker down by lndustry type There is

also a brief description of the resulting course

END USER COMPUTING
A COURSE IS BORN

Concerned about the back log of user requests found in most From its inceptinn the Management Computer Systems MCS pro

data processing departments IBM introduced the concept of gram at UW Wh rewater has relied heavily upon its Executive

the information center in the late 70 s to make available to Advisory Board for curriculum guidance This board consists of

the users tools which would permit them to do their own com twenty two datd processlng professional s chosen from among the

puting Much recent literature has pointed to end user region s leading industrial concerns and is charged with estab

computing as the wave of the future in data processing lishing proper goals and directions for the program as well as

insuring that industry practices and standards are adhered to

Rockart and Flannery MIT recently concluded a paper in the classroarr

4 by stating The trends toward end user computing
however are irreversible There is little doubt in During the spr r9 of 1983 this board strongly suggested that

our minds that end user computing w11 1 be the dominant a course in enc user computing be implemented in the major

segment of information systems in most large companies Many of the CJnpanies had planned or were planning to initiate

by the end of thi s decade
information center projects that would allow non technical

personne I to satlsfy some of their own data processing needs

Wasserman UCSF and Gutz DEC 5 agree stating The industry representatives agreed that this was the next

Nonetheless it can be seen that the nature of pro major trend in he information systems field ilnd thought it to

gramming and programmers is certain to change and that be vi tal that s udents receive training and hands on experience

an increasing share of what we now term programming will in this area uggested topics included statistical word pro

be carried out by user operators who will have tools at cesS1ng graphlcs and spreadsheet packages microcomputer tech

their disposal that permit them to interact naturally nology 4th generation languges and query system distributed

with a computer system and specify their requests processing networking and management techniques

Duncan Cal State Hayward 2 reporting on a San A new senior level course entitled Topics in Computing was

Francisco area survey found that major information developed to meet this need and a regional industrial survey

system trends included
was conducted tJ further determine suitable topics software

and project asslgnments

Applications programming functions will move

gradually from the central data processing department
SURVEY

to end user organizations Driving forces behind

this trend are microcomputer software packages and During the wlnter of 1983 84 a survey was sent to 125 major

the evolution of nonprocedural languages companies in Wisconsin eastern Minnesota and northern Illinois

and
to gather suqgestions for the new course Forty nine completed

Data processing personnel will assume a more con forms were returned a response rate of almost 40

sultative role in working with users in a joint effort

to reduce traditional backlogs of requests The survey fom listed eleven suggested topics to be included

in the proposec course Responders were asked to indicate the

The entire February 1984 issue of Data Mana ement was percentage of t ime to be spent on each topic as well as to rate

devoted to this topic including an article 6 which the topics on a scale of 1 low to 5 high indicating their

stated that in a random sample of DPMA members 40 5 importance tJ both initial job procurement and future advance

reported that they have an information center available men1 On a simllar scale the importance of the course in the

and an additional 19 indicated that one would be im curriculum was also rated

plemented this year TOTAL RESPONSES

Computerworld 7 recently reported that 2 3 of the or

ganizations sampled indicated that a majority of their Table I at the end of the report shows the ranking of each

professional workers would have access to a workstation topic I ll and in parentheses the average response for each

or terminal by the end of 1985
of the three areas mentioned above The topics are listed in

order of ranked importance for initial job procurement To

Cowan 1 and Harrar 3 have reported on the increasing facilitate comparisons the topics will continue to be listed

number of companies that have established information in this order throughout the report even though the rankings

centers and have been successful in saving money and may vary

increasing productivity Microcomputers and fourth generation languages were considered

Data Processing Digest recognizes End User Computing as
the most important in every category followed by distributed

a category for journal articles processing financial modeling query systems statistical

packages networking and graphics in varying orders Word

Indeed journal articles are no longer debating the acceptabi processing information center and facility management seemed

lity of such a facility but are concerned with management user to be of les er importance The course itself received a

training and software selection issues
favorable rating
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It is interesting to note that the ratings for future advance COURSE DESCRIPTION
ment are significantly higher than for initial job seeking in
every category From our perspective the initial job ranking Topics in Computer Applications 950 451 is the UW Whitewaterfor graphics was surprisingly low perhaps indicating that most course concerned with this survey The course has been taught
companies do not incorporate graphics into their routine re since Fall 1983 and currently includes m nframe work with a
ports Moreover graphics was the only topic for which every statistical package and a database query language as well as
responder would allocate some portion of course time microcomputer graphics spreadsheet and distributed file manage

ment applications Networking topics are also discussed This
Many additional topics were suggested with database and user is all covered from an information center perspective Addi
education being the only ones listed more than once tional networking topics and distributed processing applications

are to be included soon
The survey also contained two open ended questions concerning
student assignments and suggested software The assignment REFERENCES
responses varied widely from constructing a system using the
various components covered in the course to simply giving the l Cowan W M The I Center An Office Resource Comes of
students a feel for each package Most of the major software Office Administration and Automatlon Volume 45
packages were recommended with many responders indicating that February 1984 pp 30 31 52
the specific software used was not crucial as long as it con
tained the usual standard features 2 Duncan D G Great Expectations For Information Systems

Curriculum A Survey of MIS Management Interface Volume
The data was also analyzed by industry category 6 Issue 2 Summer 1984 pp 14 17

INDUSTRY CATEGORIES 3 Harrar G Information Center Computerworld Volume XVII
Number 52 Volume XVIII Numberl December 26 1983 JanuaryTo achieve significantly sized industry categories the respon 2 1984 pp 71 74

ding companies were divided into the following three broad
classifications 4 Rockart J F and L S Flannery The Management of End

User Computing Communications of the ACM Volume 26
A Manufacturing 27 responses Number 10 October 1983 pp 776 784
B Sales Service Utilities 13 responses
C Financial Insurance 9 responses 5 Wasserman A I and S Gutz The Future of Programming

Communications of the ACM Volume 25 Number 3 March 1982
Table II contains the data in a similar format to Table I for pp 196 205
each of the above industry categories

6 DPMA Members Feel the Sudden Impact of Info Centers
For the initial job statistics and graphics were ranked much Data Management Volume 22 Number 2 February 1984 p 22
higher by the financial insurance companies than by the com

panies in the other two categories The opposite is true of 7 The Impact of AO Computerworld Office Automation
fourth generation languages Query systems was ranked signi Volume 18 Number 41A October 10 1984 p 16
ficantly higher by the service sales utility companies Manu
facturers gave distributed processing and networking higher
rankings than did the other groups

The data was also broken down by staff size but unfortunately
there was a close correlation between staff size and industry
type in the sample and so no new information patterns were
obtained The financial insurance companies tended to have
the larger staffs followed by sales service utilities The
smallest staff sizes were typical of the manufacturing firms

TABLE I TOTAL RESPONSES

TOPICS INITIAL JOB FUTURE TIME
15 1100

Rank Rate Rank Rate Rank Rate

Mi crocompu ters 1 3 16 1 4 06 1 16 29

Fourth Generation Languages 2 2 77 2 3 64 2 12 39

Distributed Processing 3 2 74 5 6 7 3 40 8 7 50

Financial Modeling 4 5 2 72 3 4 3 42 3 9 95

Query Systems 4 5 2 72 5 6 7 3 40 5 8 72

Statistical Packages 6 2 61 9 3 17 7 8 11

Networki ng 7 2 57 5 6 7 3 40 9 7 11

Graphics 8 2 52 3 4 3 42 4 8 97
Word Processing 9 2 40 10 2 86 10 6 39

Information Center 10 2 39 8 3 34 6 8 47
Facility Management 11 1 86 11 2 57 11 3 79

Course Importance 3 47 4 05
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TABLE II INDUSTRY CATEGORIES

TOPIC I N IT I AL JOB FUTURE TI ME

15L jJ 9 I QO 1

Rank Rate Rank Rate Rank Rate

Microcomputers A 1 3 30 1 4 20 1 16 08

B 1 3 07 1 3 84 I 16 81

C 2 2 88 2 4 00 I 16 25

Fourth Generation Languages A 2 2 88 2 3 91 2 11 98

B 3 2 92 4 5 3 23 12 72

C 9 2 22 6 7 3 50 13 25L

Distributed Processing A 3 2 84 3 3 56 8 7 36

B 5 2 69 6 3 07 8 8 00

C 6 2 50 8 3 421 10 725

Financial Model ing A 5 2 65 8 3 28 3 9 98

B 4 2 84 3 3 46 3 10 50

C 3 2 75 3 4 3 85 6 9 12

Query Sys tems A 7 2 61 6 3 40 6 8 12

B 2 3 00 2 3 53 4 10 45

C 5 2 62 10 3 14 8 8 25

Statistical Packages A 9 10 2 50 9 3 15 7 8 10

B 6 7 2 46 8 9 2 92 6 8 31

C 1 3 25 5 3 71 9 7 87

Network i ng A 4 2 70 7 3 36 10 5 72

B 6 7 2 46 4 5 3 23 5 8 45

C 8 2 37 3 4 3 85 4 9 62

Graphics A 8 2 57 5 3 42 4 9 54

B 8 2 30 8 9 2 92 9 6 86

C 4 2 66 1 4 25 3 10 12

Word Processing A 6 2 64 10 2 92 9 6 36

B 9 10 2 15 10 2 53 1 1 4 22

C 10 2 9 3 25 5 9 50

Information Center A 9 10 2 50 4 3 50 5 8 52

B 9 10 2 15 7 3 00 7 8 18

C 7 2 42 6 7 3 50 7 8 75

Facility Management A 11 2 22 11 2 01 11 3 62

B 11 1 46 11 2 23 10 4 27

C 1 50 2 42 11 3 62

Course Importance A 3 39 4 13

B 3 45 3 90

C 3 75 4 00

As an aid to reading this table note that in the Initial Job category t Mlcrocomputer topic is ranked

first with an average rating of 3 30 by the Manufacturing companies Gro p A is ranked first with an average

rating of 3 07 by the Sales Service Utility companies Group B and is rcnked second with an average rating

of 2 B8 by the Financial Insurance companies Group C
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THE INFOID1ATION PROCESSING SYSTEM MODEL

A CONCEPTUAL MODEL FOR CIS INSTRUCTION
James A O Brien Northern Arizona University

ABSTRACT

The information processing system model is a comprehensive yet simple conceptual framework that can be used to

better organize and com unicate many other concepts facts and technological developments in the field of com

puter information systems It integrates the basic information processing functions nf input processing
output storage and control with the hardware software and people resources used in information processing
It thus provides instructors with a fundamental conceptual framework I hich they can teach students to use to
help them 1 understand several important but complex concepts and technological developments that are part
of the dynamic CIS area and 2 apply such knowledge to the analysis development and management of computer
based information systems

PART I ORIGINS OF THE INFORMATION PROCESSING SYSTEM MODEL

The field of computer infornation systems CIS is full of con FIGURE 1 THE ORIGIN OF THE DP SYSTEM tIODEL THE DYNAMIC
cepts like management information s stems MIS decision sup SYSTEM MODEL

port systems DSS and information resource management IID1 FIGURE 2 THE DP SYSTEM MODEL VERSION 2 THE STORAGE FUNCTIONthat are frequently criticized as buzzwords which are too
IS ADDED

nebulous to apply to real world situations However it is

possible that these and several other major concepts in infor Figure I ASyuem

mation processing are difficult to apply because they are based
on inadequate system models of information processing itself

We need a better conceptual framework to help us teach our stu

dents how to understand and apply the many concepts facts and

technological developments in the dynamic field of computer in

formation systems Let s take a look at some of these models
and several recommended alternatives But first let s present
a brief rationale for the use of the term information process

ing A Oltl Proc nsing Synem

DATA AND INFORMATION PROCESSING jInput

Data processing has traditionally been defined as the processing
of data to transform it into information Thus data processing
consists of any actions which make data usable and meaningful Figure 2

i e transforms data into information However the erm in

formation processing is gradually replacing the term data pro

cessing for two major reasons

Information processing is a more generic concept that
covers both the traditional concept of processing numeric

and alphabetic data and the concept of word processing
in which text data words phrases sentences para

graphs are processed into letters memos reports and

other documents
The systems concept is made even more useful by including two

Information processing is a concept which emphasizes that additional components feedback and control Figure 3 illus

the production of information products for users should trates a system with feedback and control components Such a

be the focus of processing activities It also empha system is sometimes called a bernetic system that is a self
sizes that the raw material resources being processed no monitoring and self regulating system

longer consist only of numeric and alphabetic data but
newer forms such as text images and voices FIGURE 3 THE CYBERNETIC SYSTEM MODEL

FIGURE 4 THE DP SYSTEM MODEL VERSION 3 FEEDBACK AND
THE SYSTEMS MODEL

CONTROL FUNCTIONS ADDED

The activity of information processing can be viewed as a llsys Figure 3 F b k

tern A system can be very simple and broadly defined as r
Control

1
I I

group of interrelated or interacting elements However a more I I

specific and appropriate concept of a system is typically used

in information processing and computer technology In this con

text a system can be defined as a group of interrelated compo

nents that work toward the attainment of a common goal by
accepting inputs and producing outputs in an organized transfor

mation process See Figure 1

Such a system sometimes called a dynami system has three
Figure 4

basic components

Input consists of elements that enter the system in order

be be processed

Processing involves transformation processes that con

vert input into output

Output represents elements that have been produced by the
transformation process

1
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Tnformati9LlCQ th is system of input orocessine outPut

Feedback is information concerning the components and storage and U ol hnctions that transform data resources in

operations of a system to infol t Ji r rt D jsing hardware software and people as

resourCES

Control is a systems component that monitors and evalu

ates feedback to determine whether the system is moving FIGURE f THE COMPOJENT MODEL OF A COMPUTER SYSTEM

toward the achievement of its goal and then makes any

necessary adjustments to the input and processing compo

nents of the system to insure that proper output is pro

duced Note The feedback function is frequently in

cluded as part of the control function of a system The

responsiblity of the control function is then to ievl
as well as monitor and evaluate feedback and make nec

cessary adjustments to a system

TRADITIONAL DATA PROCESSING MODELS

A final system component found in many data processing models is

the storage function Figures 2 and i illustrate th se tradi

tional models including their use of the storage function

Storage is the system function in which data and informa

tion are stored in an organized manner for further pro

cessing or until needed by users of the system This simpl but comprehensive model should serve as a structural

frame vork that l together the many facts concepts and de

THE COMPUTER SYSTEM MODEL velopments in t I field of cumputers and information processing
Let s take a cLJ er look at this model as it is illustrated in

What is a person s first impression when he or she sees a com re 7

puter Does a microcomputer look like a combination typewri ter

TV set Does a large computer seem like a strange grouping of FIGURE 7 THE FOR1ATION PROCESSING SYSTEM MODEL

metal cabinets and flashing lights Such impressions are under

standable but miss a very important concept It is absolutely

vital to anyone s effective use of computers that they under

stand that the computer is not a solitary electronic data pro

cessing black box nor is it an unrelated grouping of elec

tronic devices performing a variety of information processing
activities We should insist that students understand the com

puter as a system that is as an interrelated grouping of com

ponents which perform the basic system functions of input pro

cessing output storage and control Understanding of the

computer as a computer system is an important capability for all

computer users For example students should be able to visual

ize any computer from a microcomputer to a supercomputer as a

system of hardware devices organized according to the five basic

system functions See Figure 2

FIGURE 5 A COMPUTER SYSTEM

ClN A UIIIT

1 Pc Ie Resources 5 ecialists an Users

INFORMATION PROCESSING RESOURCES

Information prnn ssing requires the use of the organizational
resources of hardware software and people to transform the data

resourees of an organization into information products This is

true whether we use manual methods or electronic computers for

inform ltion pr l ssing

y Hardwart resources We should include in the concept of

l hardwan resources all physical devices and materials used

u

in information processing Specifically this should io

u elude 001 only equipment such as computers or calculators

but a18 all data media that is all tangible objects on

THE 5 COMPONENT MODEL
l1 L 1s corded whether it be a sheet of paper or

a magnet I disk

A major attempt to develop a better model of information process

ing in computer using organizations has been made by David
Softwan res urc s We should have a concept of software

Kronke His 5 Component Model of a computer system consists of
eso rc wh ch 1nclude llsets 0 formatlon process

1 hardware 2 program3 data 4 procedures and 5 E rJ uctlons Spec1hcally th s 1ncludes not only

personnel is model is a improvem nt over previou models be
se ts of l l mp ter ins ructions c lled program but also

dd h di f h d d
the set of 1nformatlon process10ng 1nstructlons needed

cause Ita s t e new mens Ion 0 ar ware p ograms an per
bv eo p called rocedures

sonnel to the conceptual framework of informat10n process1ng
p r p

systems However the model fails to formally incorporate the

fi b i f i f i i
People reSources The people resources needed for l nfor

ve aS1C n ormat on process1ng system unctlons nto ts mation lr cessin include both the specialists who de

framework It also adds to the semantic confusion 1n information
1

I

i

g

f t d th
I

ve op 1I11 operate 10 ormatIon proceSSIng sys ems an e

process1ng by being called a model of a computer system See
f th i

Fi ure 6
whn use an In ormatIon proceSSIng system or e n

formatJ Yl it produces

PART II THE INFORMATION PROCESSING SYSTEM MODEL
Data n Urce8 Data is a very important resource to in

dividuill and organizations Six major types of data can

Information process1ng should be understood 1n the follow1ng con
be ident fied 1 Traditional alphanumeric data composed

text of numh s and alphabetical and special characters
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2 text data consisting of sentences and paragraphs used in in all organizations such as the office grapevine which
written communications 3 image data such as graphic shapes merely serve as networks to transfer informatbnwithin the organand figures 4 voice data the human voice 5 tactile ization Such information systems do not use most of the infor
data generated by touch sensitive materials and 6 sensor mation processing system functions and activities described
data provided by a variety of sensors used in the contrOJL earlier Therefore we should think of information systems in aphysical processes in manufacturing military systems space broader organizational or functional context i e business in
travel etc formation systems management information systems marketing in

formation systems etc We can then think of information proINFORMATION PRODUCTS cessing systems in more of a technological processing context
For example manual information processing systems or elecThe production of information products for users is the only tronic information processing systems

reason for the existence of all information processing re

sources and functions Information is provided to users in a What then is a computer based information system A computervariety of forms Such information products include video dis based information system can be defined as a system which uses
audio responses messages prompts forms docu the computer hardware software people and data resources of

ments reports listings etc Managers and other users need electronic information processing systems to collect transform
such information products to support their decision making and and transmit information in an organization Figure 2 illus
other activities trates a systems model of modern computer based information sys

tems Notice the following system components
INFORMATION PROCESSING FUNCTIONS

FIGURE 9 A SYSTEM MODEL OF COMPUTER BASED INFORMATION SYSTEMSWe outlined previously the basic system functions of inpu t pro

cessing output storage and control This concept can easily
be applied to information processing

Input of data resources

Processing of data into information
Output of information products
Storage of data and information resources

Control of the information processing system

PART III APPLYING THE INFORMATION PROCESSING SYSTEM MODEL

Let us now look at a few brief examples of how the information
processing system model can be applied to simplify and support
understanding of three major concepts in CIS 1 systems analy
sis and design 2 computer based information systems and
3 management information systems

A MODEL FOR SYSTEMS ANALYSIS AND DESIGN

We should use a system s viewpoint to analyze information pro
cessing computers information networks and business firms as

Input Data and information from within the organizationofinmJtorocessing cutout storage and control com
or from the societal environment are entered into the sysponents Developing new computer applications should thus focus
ternon the input processing output storage and control functions

of the computer based information systems that are being pro
Processing Information processing systems use computerposed Systems analysis and design then becomes a process where
hardware equipment and media software programs andusers and systems analysts determine how these basic information
procedures personnel information specialists andprocessing functions are and should be accomplished Figure
users to transform data and information into a varietyis a system function diagram that illustrates this concept It
of information productsposes basic input processing output storage and control ques

tions and related hardware software and people questions
Output Transaction processing is accomplished by operathat must be answered in the systems analysis and design pro
tional information stemscess

Office communications is accomplished by automated

A MODEL OF COMPUTER BASED INFORMATION SYSTEMS
office systems
Management reporting is accomplished by management

What is an information system An information system is a sys
information systems

Managerial decision support is accomplished by decisiontern that collects transforms and transmits information in an

support systemsorganization An information system may use several kinds of

information processing systems to help it provide information
Automatic programmed decision making is accomplished by

needed by the members of an organization But this is not a1 programmed decision systems

ways necessary For example informal information systems exist
Storage Data information and models for analysis and

FIGURE 8 BASIC deciSion making are stored for retrieval and processing

Contro1 The information resource management function

monitors and adjusts information system performance for
optimum efficiency and effectiveness

A MANAGEMENT INFORMATION SYSTEM MODEL

Figure lQ illustrates the management information system concept
It shows that hardware resources in the form of executive work

stations software resources of application packages and data

base management systems and people resources in the form of in

formation specialists all help managers get the information
they need from the data resources of the organization Notice

that the following system functions are included

Input Collects data generated by the other subsystems of
the business system and the business environment

Processing Uses information processing systems to trans

3 form data into information products which can support
managerial decision making
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FIGURE 10 A MANAGEMENT INFORMATION SYSTEN MODEL

Storage Maintains databases containing data and infor

mation in the form of historical records forecasts

p decision rules models and other managerial and

analytical techniques Internal external and personal
databases are used

Output Provides a wide variety of information products
needed to support the decision making activities of man

agement 1 on demand 2 according to a predetermined

schedule or 3 when exceptional conditions occur

Control Uses a continual process of information resource

management to control the performance of the MIS so that

it efficiently and effectively meets the information

needs of managers

CONCLUSION

The information ocessing system model uses a comprehensive yet

simple conceptual framework that can be used to better organize

and communicate many other concepts facts and technological

developments in the field of computer information systems It

integrates the basic information processing functions of input

processing output storage and control with the hardware

software and people resources used in information processing
It thus provides instructors with a fundamental conceptual
framework which they can teach students to use to help them

1 understand several important but complex concepts and tech

nological developments that are part of the dynamic CIS area

and 2 apply such knowledge to the analysis development and

management of computer based information systems

4
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THE DEVELOPMENT OF AN EXPERT SYSTEM TO ASSESS
THE EFFECTS OF COMPUTER MAINTENANCE SERVICE

Avi Rushinek
Sara F Rushinek

University of Miami Coral Gables Florida

ABSTRACT

This study analyzes the influence of maintenance service MS on overall computer usersatisfaction as determined by multiple regression The variables effectiveness expectations and responsiveness are found to be the most significant variables affecting overallsatisfaction whereas the variables number of computer systems and the minicomputer as thetype of installation have the least significant effect in the user satisfaction model Aninteractive expert system ES for MS is designed developed and demonstrated in this study

INTRODUCTION TO MAINTENANCE SERVICE MS constantly updating the user satisfaction filesRESEARCH AND THEORIES through telecommunication networks

Computers hSVe created both problems and opportu It is important to discover which MS factors arenities for managers MS is an area of particular crucial in the makeup of users overall satisfacconcern among users In the literature MS encom tion toward their computer system The literaturepasses responsiveness and effectiveness of mainte reveals that difficulties incurred by naive managnance service 1 Users generally assign low marks ers lead to underutilization of systems disputesto the MS However these complaints that the over program control and ownership and problemscomputer industry does not provide adequate service with data security The lack of understanding offor users have been challenged by industry 2 the system requirements is a barrier to a computerThis controversy intensifies as systems become system s effective operations MS may alleviateincreasingly more complicated and MS variables rise some of these problems with the use of expertto prominence Despite its growing importance the systemscontribution of MS to the overall satisfaction has
not yet been computed This study quantifies these Expert systems ES are specialized decision aidscontributions and summarizes MS factors of the which provide quantitative and qualitative analyvarious computer systems sis probabilistic estimates along with illustra

tive explanations 10 The present study explainsBoth practitioners and theorists alike have been the role of an ES as it relates to user satisfacstruggling with the various components of MS and tion Artificial intelligence AI facilitates theits optimal level Various authors have investi use of ES through computerized data bases whichgated the role of centralization of maintenance are frequently being updated 11 12services as one way of providing responsiveness and
effectiveness to users 1 3 Several advantages of Although AI has been applied to the configurationcentralization and MS have been cited in the liter of computer systems 13 it has not yet been apature but their exact impact upon users overall plied to dealing with user satisfaction and MSsatisfaction is still in question 4 6 variables The stated objective of the present

study is to apply ES and AI to the impact of MSStrides have been made in assessing the user per on user satisfaction Accordingly the authors ofceptions in the quality of interactive systems 7 this study introduce an expert system based onThe applications of Artificial Intelligence AI artificial intelligence ESAI to evaluate MSexpert systems and MS have been investigated 8 9
However these studies have not been fully inte SURVEY METHODOLOGY AND DATA COLLECTIONgrated and do not quantify the impact of MS on user
satisfaction Therefore the principal objective This survey was based on results received fromof this study is to build upon prior theoretical questionnaires mailed to a very carefully conwork by integrating AI ES MS and measuring the trolled nth sampling from specific subsets ofimpact of MS on user satisfaction computer users lists A total of 15 218 questionnaires were sent to computer users The responseLITERATURE REVIEW AND MAJOR OBJECTIVES rate was 32 representing 4 597 users who re

sponded to 4 870 questionnaires Datapro batchedThis paper describes the results of a system rating the remaining 4 448 valid returns by vendor modelstudy in which the users were asked to respond to users and computer types 14
many MS questions These questions independent
variables based on the literature are considered METHODS AND PROCEDURESthe primary determinants of overall user satisfac
tion the dependent variable The present study A total of 179 computer systems was surveyed Therelates user satisfaction to the MS variables present authors coded and stored the responses towith the use of multiple regression analysis This the questions variables on the computer seeanalysis is the basis for the design of an expert variable legend The data were tested for validsystem for forecasting user satisfaction in a ity and consistencyspecific computer installation and then comparing
it to industry standards Information in this data RESULTS AND DISCUSSIONbase can be made available to prospective buyers of
systems but even more importantly would remain in Table 1 presents the statistics used for the overplace to monitor user satisfaction on an on going all test for goodness of fit for step No 7 ofbasis Utilizing expert system techniques and the regression model According to these tests theartificial intelligence the system can help users authors conclude that the sample multiple R of 0 66isolate problem areas and suggest solutions while indicates that 66 of the variation in overall
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satisfaction is explained by these independent system analyzes the data immediately after it has

variables Standard error of the estimate at the been entered providing immediate feedback and

final step is 7 14 diagnostics co the user However research and

development osts time and efforts are major

TABLE 1 disadvantages of such ESAI systems Thus unless

it iEi frequently used and updated it will not be

MULTIPLE REGRESSION cost effectl le

S t I t I th
E AI ln eratlve y ln erroga es e user concernlng

the MS system User responses are underlined and

Analysis of Sum of Mean recorded anonymously in a data base Subsequently

Multiple R 66 variance DF squares Square the ESAI generates the MS diagnostics audit trail

R Square 44 Regression 7 6760 19 965 74 This report trails after the interactive question

Adjusted R
naire prov iding the user with immediate feedback

square 41 Residual 171 8724 43 5l02 LateJ it may also be used by an internal or exter

Standard
nal audi tor management or staff members for

error 7 14 Critical F 2 01 F Value 18 93 system development This audit trail is self

H u

explanatory It compares the user s installation

scores to industry standards based on the informa

R Square is significant at the 05 level tion from a frequently updated data base

SUMMARY

The relative importance of each of the predictor or

independent variables on the predicted or dependent The variables were rank ordered according to their

variable is described in Table 2 This relative BETA value s Effectiveness expectations and

importance is described by the BETA the change in responsiveness were ranked the highest while no

satisfaction due to one standard deviation change representE d minis and system life ranked lower

in the predictor criterion variable value These Actually average system life had a relatively

variables and their coefficients are the basis large negative effect on the dependent variable

for the ESAI model used in an interactive on line compared to minicomputers This may be explained

questionnaire by users lttributing negative feelings to the

average system life in terms of their frustration

TABLE 2 of keepinj up with the advances in technology lack

of control over their system and more frequent

VARIABLES IN THE EQUATION maintenance service

The implications of the present study are many

The overall satisfaction of computer systems can be

Std measured b answering certain questions The

Error resulting information can be very useful to comput

Variable B BETA Rank of B F er users buyers and sellers Buyers can compare

different computers cross sectional and thus can

calculate the overall satisfaction they would

Effectiveness 357 0 372 1 092 15 014 derive by buying a given system This way buyers

Expectations 151 0 260 2 036 17 772 can cogni tively maximize their satisfaction Data

System Life 220 0 145 5 088 6 277 processing managers and computer center directors

Micro 621 0 201 4 2 053 9 154 can monitor evaluate and upgrade the MS they

Responsiveness 183 0 205 3 087 4 402 provide to end users and thereby improve user

Mini 209 0 112 6 1 218 2 934 satisfaction

No Represented 521 0 028 7 1 095 226

Constant 236 0
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monitoring their implementation Using such a system
would eliminate the possibility of having planned a

strategy package based on incomplete or erroneous

environmental information due to human errors or

limitations occurring in the manual process of col
lecting and maintaining information Furthermore
while managers sometimes find it difficult to reason

through a complicated network of operational rules tc
conduct simulations and analyses the computer based
intelligent system does not have limitations in this
aspect of its capability

HOW MUCH THE SYSTEM RESEMBLES OTHER
A I SYSTEMS AND THE DECISION SUPPORTING SYSTEM

The intelligent strategy planning system is proposed
to be built on the technologies developed in the
field of artificial intelligence Constructing a

knowledge base for such a system would call for the
use of A I knowledge representation technology The
system s reasoning and decision making capability
depends on A I heuristic search method A I research
products in natural language dialogue provides the
technological background for the system s capability
to carry dialogue in natural language with the
manager However some of these A I technologies
would be applied in this system in a somewhat dif
ferent manner The knowledge base in most of A I

systems is relative static that is the contents of
knowledge base tends to stay constant and unchanged
On he contrary the contents of the knowledge base
in the intelli ent strategy planning system are

required to be dynamic to reflect changes of the
plan s environment Responses generated by most of
A I systems to a problematic situation tend to be
absolute and predictable Due to the fact that the
intelligent strategic planning system is condition
orien ed its responses would be tailored according
to the specific set of conditional factors found in
a situation In addition the system is a purposeful
system in which its reasoning path is dominated by an

ultimate objective that is to develop an optimal
strategy plan In such a goal oriented system its
interactions with the user are skillfully guided for
achieving this ultimate goal

The system is intended to be used for assisting
managers with formulating corporation s strategic
plans For this reason the system is likely to be
misiaen ified as a type of management decision
supporting system The major difference existing
between these two systems is the fact that the intel
ligent strategic planning system does not require
pre established decision models to guide its analysis
and simulation as does the management decision sup
porting system 2 In the strategy development
process the intelligent system builds models for
managers according to their specifications of value
system and order of choices

I For a discussion of the role of the procedural
rules in a knowledge base see Winograd T 1972
Understanding Natural Language New York
Academic Press

2 For a discussion of the decision support system
see Kroeber Donald Watson Hugh 1984
Computer Based Information System New York
MacMillan Publishing Company
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BASS BUSINESS APPLICATION AND SUPPORT SYSTEM

L A Adams and M A Bassiouni

Department of Computer Science

University of Central Florida

Orlando Fl or ida 3 281 6

AB STRACT

In this pape r we descr ibe the desi gn and

impl ementation of the interface BASS Busi

ness Application and Support System built

on top of the database management 13Y stem

INGRES BASS uses the form concept and util

izes menus so that the enduser can easily
co nstruct his her own operator Each

application is modeled and descr ibed by a

set of related graph nodes Both the inter

faces to the database administrator and

to the enduser are described

INTROOOCl ION Support System integr ated as a top level

interface into the Distributed Data Base

The power of today s computing technology is Management System DBMS POREL This inter

not being adequately utilized in most enter face facilitates the development of technical

prises The problem lies not with the and commercial applications Only descriptive

machines themselves but in the methods used information and operators a set of appl i

in creating applications Tradi tionally the cation programs need be specified

focus of data base research was the static

representation of facts by a conceptual In this paper we will discuss the design and

schema and a corresponding data model implementation of a user friendly interface

Currently much research effort is conce rned for the Business Application and support

with the development of formal models which System BASS which is integrated as a top

seek to homogeneously represent data and the 1ev el interf ace into the the Data Base

processing aspect of the data by application Management system INGRES The purpose of

programs Two contributing factors are this interface is to

1 The constituency of data base users has ll Permit the users of data base management

changed to incl ude more and more system to communicate with the system in

nonprogrammers doing their job with the a practical efficient and easily

help of data base systems The maj ority acce ptable manner

of those new users have little or no

know ledge of programming languages and 2 Increase the productivity of application

data base concepts
creation by automating the process

2 The realization by these users that com 3 Increase the amount of data base infor

puters can improve their decision making mati on available to user to assist the

capabilities and productivity deci si on making proce ss

This situation has led to the development of

user friendly data base interfaces suitable The Choice of INGRES

for these users Several approaches have

been proposed Mylopoulos 3 proposed the INGRES 5 is a relational database

application programming language TAXIS which management system designed at the University

allows a very high level specification of of California at Berkeley and which runs on

application programs by tightly integrating top of the UNIX operating system It use s

data and programs Hartw ick 1 proposed the the technlque of query modification to pro

integration of program libraries offering a vide a qUlte sophisticated level of integrity

set of application programs and a data base constrains views 6 and protection 7

system Studer 8 proposed an Application The user interf ace in INGRES is provided by
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the relational calculus language Q EL In
specifying the input or output data for athe interactive mode a terminal monlto pro
selected operator by providing simple labelcess is created to allow the user to edlt and
ing mechanisms for interpreting the resultsexecute the commands from his terminal In

the noninteractive mode the QU co mands
These system features are based on theare embedded into a program wutten ln the
descriptive information specified for thegeneral purpose programming language C
applications and operators which areresulting in the EQUEL language The exe
translated into executable code Thesecutable module of the C program repl ces the
requi rements are embedded in correspondinginteractive monitor process Detalls about
graph structuresthe INGRES system QUEL and EQUEL can be

found in 5 6 7 9 We now give a very brief
BASS offers two interfaces 1 thediscussion of QUEL sO that the reader beco es

Application Administrator Interface AAIfamiliar with the envlrorunent on top of WhlCh
and 2 the End user Interface EI The AAIBASS is built
allows the interactive specification of the
Application Description Graph ADG theA QUEL interaction typically conslsts of one

Operator Specification Graph OSG and operaor more range variable declaration followed
tor dialogue parts by the Applicationby the command statement g retrieve
Administrator AA The EI allows a stepwisedelete replace etc Conslder the fOllow
specification of input output data for theing two relations
selected operator s

TEACHER name rank sal dept
DEPT dept head program

BASS A DESCRIPTIONThe following interaction prints the names of
all PhD granting departments along with their

BASS is a top level interface into the DBMSaverage salary of assistant professors
INGRES and offers two interfaces which can
be used by an end user to develop commercialrange of t is TEACHER
applications which require interactionrange of d is DEPT
between a user and the data base The AAIretrieve dept d dept Av9Asst Sal
allows the interactive specifications of ADGavg t sal by d dept
OSG and operator dialogue parts informationwhere t rank Asst Prof
The EI allows a stepwise specification ofand t dept d dept
input output data for the selected operatorwhere d program phD

The following interaction gives 10 raises
APPLICATIONS AND OPERATORSfor the associate professors having the

salary inversion problem 1 e those whose
The most general activity of an applicationsalary is less than the highest salary among is divided into different subactivities eachassistant professors in their department
representing an alternative When these
subactivities are performed together theyrange of t c is TEACHER
represent the general activity Additionallyreplace c sal l l c sal
several relationships exists between thewhere c rank Assoc Prof and
related subactivities

c sal max t sal by c dept
where t rank Asst Prof

In BASS the applications are structured byand t dept c dept the Application Description Graph ADG a

generalized AND OR graph defined in the fclAs can be seen from the above examples QU
lowing manner ADG is a directed graph Wlthis a powerful query langu ge but unexperl four types of nodes Compound Disjunctiveenced users Wlll have dlfflculty getting Iterative and Expression nodes Each nodetheir task done The nterface BASS helps
represents an application activity or relatedthose users interact wlth INGRES ln a
sUbactivity Cycles are not allowed in ADGfriendly manner similar to that described in
A node of an ADG can have more than one8 for the POREL system
predecessor nodes 1e one subactivity may
belong to different superior activities The
information specified for each node is pri
marily descriptive in nature and provides theObjectives
Application Administrator with the mea s for
describing the data flow associated wlth aBASS can be used for developl g commerclal
particular application modelapplications supporting a wlde range of

interaction between the user and the data
In BASS the operations on an applicationbase system using descriptive specifications model is defined by a graph structure the
Operator Specification Graph OSG TheSince BASS runs on top of INGRES the
Operators described by the OSG representsoperators are accessing the data base Vla the

the realization of an application functionhost language interface EQUEL provided by defined in the model Each operator consistsINGRES EQUEL is the query language Q EL
of a computation part and a dialogue partembedded in the general purpose programmlng The computation part contains a definition oflanguage C The relational cal u u query the algorithms required for performing helanguage QUEL is used for data deflnltlon and
application The dialogue part is a descrlpmanipulation BASS supports the end user tion of the input or output data for theduring the process of creatin9 an operator operator The dialogue and the computationalfor his her appllcatlon actlvlty It lso
part of an operator are transformed by thesupports the definition of personallzed BASS system monitor into an operator transacapplication functions with fairly complex tion occurrence which when executed will perlogic and supports the end user in
form the activity described in the OSG
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The integration of the behavioral and the

THE APPLICATION ADMINISTRATOR INTERFACE structural properties of the operator pro

vides a nechanism for manipulating different

The Application Administrator Interface AAI relations in the database In BASS this

allows the interactive specification of mechanism is known as a b skeleton The b

Application Descriptive Graph ADG s nodes skeleton contains the structural properties

the Operator Specification Graph OSG nodes of the otj ects being operated upon Using the

and the operator dialogue parts The follow s rllctllral properties and some user inputs

ing principles are incorporated in the design the b skeleton is transformed into a

strategy
I b tra saction The transformation of a

b skeleton into a b transaction is accom

1 BASS guarantees a uni orm deBcr iption of plished through interactive dialogue with the

the graph structures rrespect1ve of the user Using the users input data the

Application Administrator transformation process is completed

2 The Interface assists the Application
Administrator in specifying the correct

syntax and semantic information for both EXEUTDIG OPERATORS

the ADG and OSG nodes
The execution of a BASS operator is con

3 The Interface provides all the key words trolled by the BASS system monitor which

and delimiters required in ADL interpre s the operator s structural descrip
t ion If the operator is a simple one the

4 BASS offers easy access to information BASS monitor converses with the end user to

about the different system features obtain che input data which will effect the

transformation of a b skeleton into a

In satisfying the first three requi rements b transaction upon completion the BASS sys

the interface was designed using the forms tem monitor then transports the b transaction

concept i e an ADG or OOG and its associ to INGRES DBMS for execution

ated dialogue parts are described by inputing
the information into the corresponding form A simple operator effectively represents a

Additionally BASS offers menus and a Help single transaction done by INGRES A simple

function to provide support during conversa operator and a b skeleton are the same The

tion with the Application Administrator and AAI or end user has to simply specify their

to furnish any required supplementary infor requirements in which is interpreted and exe

mation
cuted in by the BASS monitor If the opera

tor is complex the BASS system monitor

The Application Administrator monitor screen interprets the structure description of the

is divided into three windows operators to determine the order in which the

subopE rators simple operators are executed

1 The STATE WINDOW indicate BASS s current

operating state

2 The BASS USER WINDOW contains either a THE EtlOO SER INTERFACE

form a menu or information presented by

BASS to the user in response to any user Communication between BASS and the enduser is

request
controlled by the Enduser Interface EI It

provides a system guided dialogue based on

3 The ERROR WINDOW displays all the system menus
The enduser can elect to do one of

error messages and any information several activities The enduser can view the

needed to correct user errors description information of any application
and its associated operators defined in BASS

Each form is divided into a set of fields by specifying its name Le all related

into which the information is inputed by the subactivities which represent this activity

user The screen cursor guides the input pro The enduser could select an operator for exe

cess by sequentially tabulating from one cution by the EI system monitor All output

field to another When the information data generated is interpreted and presented

specification process is completed the user to the enduser The enduser could also elect

informs the AAI interface which checks the to create his her own personalized operator

information specified by the forms for any

syntax or semantic errors If any errors are

found then the AAI informs the user about

the error s and guides the user in specify CONCLUSION

ing the correct information
In this paper we have presented an overview

of the Business Application and support Sys

tem BASS implemented as a top level

OPERATOR INPUT OUTPUT DATA interf ace i nto the Data Base Management Sys

tem INGRES Using ADG nodes any application

The operators in BASS are high level abstrac can be modeled and described by a set of

tions representing the structural and related nodes the OSG represents the associ

behavioral properties of an elementary data ation between the realized application func

application The behavioral properties of an tions def ined for the application model The

operator is determined by the operations abillty of the enduser to construct his her

that can be performed upon it Several opera own personalized complex or simple operator

tions may be performed on a single obj ect or allOlls the naive user the ability to create

on a group of object s The operati on per his own application Le application develop

formed on the object ensure that all its ment without programmers If end users can

semantic constraints are satisfied create needed facilities directly then they

can extract the information they need from
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data bases generate reports create applica
tions and create their own data bases to
analyze data for decision making For the
expert user worki ng applications can be
created much faster and more effective
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Intended TracK Future LanguBg23

T3Ac

The scope of this paper is to study some of the popular comput r languages of the future

such as Pascal C FORTH LISP and Ada It explains the development of these languages and

dominating spheres of applications It Eurther evaluates the itrengtns and weaKnesses ot

each language and provides an insight into determining the be t l anguage for a particular

application

Updating an old proverb German is for talking to and understood Pascal variables and sUbprograms

engineers Engli sh is for talking to gentlemen may be named with Ilexioility All Pascal variables

French is for talking to women and BASIC is for are declared according to type at the beginning of

talking to Apples The last part of this proverb is each program or sUDprogram fhis avoids hard to

still true But things are changing dramatically in debug errors which cripple languages such as BASIC

the world of computers New architectures are or FOR fRAN Pascal data types such as records

evolving new operating systems are becoming popular arrays pointers and files are very flexible There

and new powerful and easy to use languages are are a varietcy of control structures used to d1rect a

flourishing Ironically no matter how good a program s order of execution Pascal has very

language is it takes a long time for it to become powerf ul statements such as Repeat until While Do

widely accepted This is because of the lack of and Case It was designed to be a portable language

experienced programmers for the new languages and is not vlell suited to access special features of

Also huge libraries of software written in older its host compu1er Standard Pascal does not allow

languages can t be discarded overnight There is no dynamic arrays though most of its newer versions

easy and efficient way to convert programs written include this J eature Pascal also needs more com

in old unstructured languages into newer languages puter memory and is expensive to implement

Slowly but surely the better computer languages are

becoming more popular and widely accepted
Table 1

Historical Development of Computer Languages

Table 1 shows the historical development of computer

languages Since the first high level computer

language FORTRAN invented by John Backus of IBM in 1980 ADA

1956 the number of computer languages has greatly
increased Today we have around 200 distinct com

C FOR rH

puter languages
PASCAL

1970

In this paper we will look at the strengths and
APL

weaknesses of a few computer languages of the

future
BASIC PLIl

PASCAL
1960 COBOL ALGOL LISP

pascal a highly structured language was designed
FORTRAN

by Niklaus Wirth a professor in Zurich 1950

Switzerland It was named after the French mathema

tiC1an Blaise Pascal It was designed to teach good

programming skills and techniques and serves that

purpose well
C was created in Bell Laboratories in 1972 It was

Pascal programs are made up of smaller programs orig1nally designed for in house systems programm1ng

each of which is a structured program This makes on Bell Lat s Unix operating system A language by

large programs easy to design implement test the name of Eo after Bell Labs had been developed

debug and maintain Pascal programs are very easy in ho lse B language never came out of Bell Laos

to read and can be conveniently modified enhanced The althors of C Brian Kernighan and Dennis Richie
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named their language C because it followed language Lovelace daughter or Lord Byron She is considered
B by many to be the first programmer as she programmed

the difference engine with Charles Babbage
C has become very popular for systems programming
such as operating systems compilers word Ada has a plethora of features and notational con
processors and other utilities C makes it very ventions which make iL a very complicated language
easy to transfer programs between computers with It is criticized for having sacrificed rellabilltydifferent processors while still making use of the and readability in an attempt to make it powerful
specific features of particular machines and pro Since 000 is behind Ada it is likely to become a

ducing efficient compact and fast programs C is widely accepted language By 1990 we can expect to
both a high level and low level language Like see a number of hardware architectures influenced by
Pascal it is highly structured and has very power Ada
ful statements Like assembly language it is very
easy to manipulate bits and bytes in C It is also CONCLUSION
called a middle level language since it falls bet
ween assembly language and a high level language Any computer language can simulate any other com

puter language The main points which make one
C is a very compact language with only around thirty language better than the other are ease efficiency
reserved keywords This small core makes C portable and reliability Since different applications
an easy to implement C is made up almost entirely exploit different features of a language one com
of functions Each function is stored in standard puter language may not be best sUlted for all appll
libraries Input output functions which tend to cations An all purpose language may get very
vary between computers are stored in such libraries complex like Ada LISP is likely to dominate the
thus totally isolating the differences between field of artificial intelligence Pascal will
various versions of C The combination of C and the flourish as a general purpose computer language C
Unix operating system gives speed portability and a will have a strong hold for systems programming
comfortable working environment while FORTH will do fairly well in real time control

applications
FORTH

VIfAS OF AUfHORS
FORTH was developed in the late 1960 s by Charles
Moore as his personal programming tool When this Jagtar S Chaudhry is a Research Scientist ac the
language matured Charles Moore was working on an Institute of Advanced Manufacturing Sciences
IBM 1130 a third generation computer He felt Cincinnati Ohio He earned his Master s Degree in
that this language was a leap in the fourth genera Electrlcal and Computer Engineering ln 1982 and his
tion but because the IBM 1130 would accept only Master s Degree in Industrial Engineering in 1983
five letter identifiers Fourth became FORTH both from the University of Cincinnati Ohio He is
It was designed to make the best possible use of the a member of IEEE ACM and lIE His maln field of
computer s memory and speed This feature makes it interest is engineering scientific and business
very useful for microcomputers Because of its applications of computers He has been closely
speed FORTH is used in real time control programs studying the present and future trends in microcom
and graphics It is a standard language for puters
sophisticated astronomical observatories It is
used to control automated movie cameras run por Dr Nicklaus Damachi is an adjunct assistant pro
table heart monitors and simulate radars for the Air fessor at the University of Cincinnati He received
Force Today FOR fH is available on every kind of a Master s Degree from Ohio State University
computer from Apples to IBM mainframes Columbus and a Doctorate from the University of

Cincinnati in lndustrial Engineerlng His areas of
FORTH programs consist of definitions of many words interest are software applicacions in the field of
A word in FORTH is like a procedure of subroutine industrial engineering
New words may be easily defined FORTH uses reverse
Polish notation for arithmetic calculations This
provides FORTH a lot of speed but makes programs
hard to read It is an excellent language to work
with under memory constraints it has great speed
and allows control and change in environments It

is less attractive to a new programmer

LISP

LISP stands for LISt Processor and was invented by
John McCarthy of Stanford in the 1960 s It is the
oldest computer language that is not considered
obsolete It was designed using some of the ideas
of lambda calculas a branch of mathematics It is
the most popular language in the field of artificial
inte11 igence LISP uses lists as the only data
structure A LISP program is itself a list

Programs and data are represented in the same way
This makes it easy to write programs that run other

programs LISP is very versatile in manipulating
symbol s In artif icial intelligence human thoughts
are represented by symbols and LISP handles them
very well

Ada

Ada was developed by the U S Department of Defense
000 in the late 1970 s and early 1980 s 000 the

largest consumer of software in the world was using
many languages which made it very cumbersome and
hard to maintain and update the existing software
Since no single existing language could meet the
requirements of 000 a new language was designed and
named in honor of Augusta Ada Byron Countess of
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DEVELOPING EFFECTIVE MANAGEMENT INFORMATION END l IRS

Patricia C Eiland Auhurn University at Montgc1ln ry

ABSTRACT

The selection of a decision based approach to designing a management informl Lan system is presented as a method

by which effective end users can be developed With this approach th us r s required to identify his own infor

mational requirements and support tho t rE quirtments by identifying and dtsc Lbing tr tlecision s or mandate s

tl t will utili e that information The user becom s arl actiy participant l the ystem design This should

result in the increased understand ing of what information can bt extractld L m the systm a higher level of

system utilization and better end us r satisfaction E ld user education in h vlment and ultimate satistacr10n 1n

the product produced is essential to the implt IDentation of an effectivE maIlOl2 t ITent information system

INTRODUCTION

A primary consideration in the development of effective end design task cann t be approached from a purely technical stand

users of any management information system HIS is the approach point This apprua 11 will prohably leave users with a system

taken in its design This is true whether the MIS is to be a that dLlf ti 1lL r melt thcir inf0rmational needs or with automation

totally manual system an automated system or a combination of hardwdrtand su jrttl1d Was not needed Users ill then cir

manual and automated operations User needs must be met if the cumvent the syst m tu acquire the desired information Soon the

system is to be functional In order to best meet user needs MIS is nEither a CLlrrent source of information or a tool used

the MIS should be based on user decision action relationships at all by most lIsonnel Manpower and financial resources have

This requires that the existence of any data information in been wasted The crganhation is no better off than it was prior

the system be tied directly to a decision or a resultant action to the system deign and implementation In fact the negative

The primary focal point of the design effort becomes the identi attitudes that ha ent the organization s staff after such an

fication and description of all decision action sets utilized by experience with lr ill planned non functional MIS will make any

each end user in accomplishing their particular job functions future efforts t lrovide means of improving and enhancing the

decision making pnlcess at best difficult and more likely im

DESIGN BASIS poss ible Most t nd users who are left with a useless MIS will

shun any further llteraction with any technical support staff

Using this approach to MIS design the design must be based on no matter hat tllllr credentials might be The users will usually

the premise that unless a decision is made no information will create their OWll lndividual mini MIS to support their own spe

be extracted from the MIS and unless an action has been taken as cific informatj ol1il requirements Duplication of information as

a result of that action no information need be input back into well as informat ion gaps ill soon run rampant through the organ

the system
izati on

In making a decision a manager must have accurate and timely
In order to provide the best possible environmert CI reventing

information available to him her upon which to draw conclusions the problems ment ioned above there must be an extensive inter

and base any subsequent actions Timimg of a decision is often action between t oe technical design staff and all potential end

critical Thus the MIS design must reflect an ability to re users throughoc t t he entire systems development and test ing

trieve needed data on a timely basis Furthermore no manager This will require one on one interface with managers and stafi

has the time or desire to sift through endless volumes of infor on a continuous basis during the logical system design phase

mation inorder to assimilate the information that is relevant to The result is an organization of end users that have been active

his current decision making process The design of the MIS must ly involved in all aspects of the detail logical design of the

consider what information is needed when it is needed and in MIS Each user is then able to see what decisions are made at

what form it is needed and provide a effective means by which it each managerial and operational level the possible set of

can be retrieved to meet these needs
actions that can result from those decisions and the information

needed in making those decisions The place that each aspect of

Each time a decision ismade an action results This action the decision making process takes in meeting the overall organi

results in new information that must be fed back into the MIS zation s mission becomes more evident Each end user provides and

inorder to keep it current Otherwise subsequent retrieval of defeods his iofermation requirements and sees how these needs

information to be used in making another decision will be in will be satisfh d by the MIS when it is implemented

complete Thus each action requires an input of information into

the MIS which will be extracted by users in making other deci The only r sul aot informat ion gaps in the NIS should occur when

sions This cycle is repeated for all decision action sets a user fails to identify such requirements One of the primary

This can be shown graphically as follows responsibilities of the technical design staff at this point is

to work clostly fth each user reiterating the needs established

J
and searching fer possible decision based needs that have not

DECISION come to light My exper ience in systems analysis and design has

r ACTION I
shown tl t fewer gaps occur when this type approach is used and

those occuring are more easily identified and corrected Since

the user is r qu ired to approach the design effort in terms of

ACKNOWLEDGEMENT why each piece j information is needed and what results from

OF
having that infon1ation redundant and useless information should

ACTION TAKEN for the most pari be ellininated The end user is in control of

I

his own data requirements and how they become integrated into

FIGURE the
MIS

The USI r is able to see how his data needs are incorpo

rated into the overall informational flow of the system

As the cycle in figure I implies if no decision is made then no

action results and no information is generated or added to the Prior to develop ing any
II sof tware or physical documents the

MIS
design team must incoporate all user requirements together into

a single data flow with relevant timing constraints The user

THE DESIGN TEAM
then as an opplrt nity to review and critique the resultant

paper des ignll This heavy investment of end user time will pay

The principal design effort and responsibility usually rests on off in 1 the jevelopment of informed and effective end users

the Data Processing Staff of an organization or on a design con 2 the acquision of an efficient and useful management tool

sultant team that is contracted to develop the MIS It is these and 3 savings in resources required to redesign portions of

people that must lay a foundation and create an environment that the MIS when prohlems arise

will encouraee effective end use of the system Consequently the
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The systems analyst simply uses his he technical skills tq costly physical design and implementation of the system Inputguide users in defining and organizing system requirements into and output document format prototypes are designed by the techa functional processing flow that can then be translated into nical support staff and reviewed by the user until agreement isthe MIS system processing flow and functional processing compo reached that their needs are met by the report This is a protonents Up to this point little time is spent determining the type pencil draft approach No documents are actually profesmedium for processing The technical staff has been a catalyst sionally drafted or type set
that establishes the basic foundation upon which the MIS will
be built The analysts must then assimilate all of the re Step 4 This step is concerned primarily with organizing thequirements based on content and timing into modular specifica informational requirements previously defined into logical protions cessing components Input and output with similar content and

timing constraint as well as similar data hierarchy structure isLOGICAL DESIGN STEPS
grouped This is the preliminary step to creating the logical
MIS data base hierarchy structure and determining the basic setThe following steps are taken in the logical design of a deci of processing modules required to implement the system Figure 2sion action based MIS using the approached outlined in this provides an example of a retrieval organization

paper

10 fll

1 Definition of the mission goals and objec OESCIW TON llJ
HoUlE ell

D PEtlltives of the organization ACCOIlfllISIfIl WT
PLAN II

SCEDULEO
BEGIN OAlE

2 Identification and Description of all user

CU
SCHEDULED

QUU llY III
decision action events END DATE

STrIATED
Silt COSllllinternal decision sets PlIIOJ CT

l ACflV FUNC110NAl RESOURCE
R OUIlIC10 1 1 UNIT T PE

operations requirements IF m
SKIll DISTRIBVTlON

externally mandated actions

U
OUANTITY3 Definition of all information requirements RESOUlIICE fee ss SIZEI

ActUAl

OUAN ITYtYPE S SIIIlHEOfor the decision making process and mandated OS

SKill C1UAlactions content presentation and timing COS1

4 Accumulation of data requirements into

logical processing components FIGURE 2

5 Assimilation of data into a logical data Step 5 At this point a logical data base is developed This ishierarchy Logical Data Base accomplished by creating a paper document that depicts all of

Finalization of logical processing comp6nents
the hierarchical path requirements and data structures required6
to provide access for retrieval and reporting of information All

Reporting Events and Retrieval Events hierarchies established in Step 4 are reviewed and aggregated
where ever possible This will reduce duplication of data and7 Development of the System Processing Flow further insure that all needs have been covered The primary con
cern in this step is to insure that all the information is preUpon completion of this process the organization has a paper sent that is needed in the decision making process and that alldesign of the management information system to be implemented necessary pathes exist in the data hierarchy organization for

Any information that is to be reported or retrieved from the MIS retrieval and updating of that information
data base is cross referenced by the deCision to which it is

linked by its position in the logical data base structure and Step 6 It is essential from the technical design standpointby the system retrieval and reporting events of which it is a that the data structures established in step 4 and aggregated inpart Within th system processing flow these events are linked Step 5 be associated into logical processing components In someby content and tiaing cases the component will consist of a single module established
in Step 4 In other cases similar components may be found that

Step 1 This step is simply a matter of defining the primary can be colapsed into a single module The input events called
purpose and functions of the organization This is an essential Reporting Events and the output events called Retrieval Events
baseline for establishing the direction that the MIS design will be translated into program specifications in the physicalshould take All decisions made in the organization must in some design phase of the MIS design A final review with end users

way map back to the basic goals and objectives of the organiza is needed at this point to insure that the logical design fortion data structure and individual processing components is complete
Techniques must be developed to perform data editing and systemStep 2 and 3 Herein each decision that is made within the or input and retrieval functions Figure 3 provides an overview of

ganization must be identified and described Within each func the logical organization of information into the MIS throughtion described in Step 1 both programmatic and resource capacity the steps outlined
based management decisions are made Each decision is described
in detail to show how when and by whom the decision is made
All resultant actions must also be identified Informational
needs for the decision must be identified and a timing require
ment agreed upon Even though there are no alternatives in the
actions taken as a result of external mandates these also re

quire retrieval of information from the MIS inorder to be satis
fied and may result in the need to inform the system of the
action taken

Once the data requirements have been established for every de
cision action set then the method of presentation of the infor
mation to the respective end user s must be defined Even though
several requirements may be identical or nearly identical in con FIGURE 3
tent the organization of the information for the needed view

may vary considerably based on its utilization in the specific Step 7 The final step is the link between the logical and thedecision making process This factor is one of the main causes physical design of the MIS All requirements and procedures thatof MIS design failure Often the format and mode of presentation have been defined heretofore must be reviewed as to the most cost
of information is not considered in detail until after the phys effective method of processing them This may me automated proical data base has been established and the available data hier cessing methods manual methods or a combination of the two Allarchies define If the user later sees a new view that is needed components must Ye integrated into a comprehensive processingor identifies a problem in an established one it is a major re flow This flow must incorporate all component data structuresdesign consideration By identifying retrieval and reporting the required sequences of events and frequencies of occurance
structures and formats up front the user sees in conceptual into a single information flow This finally ties everything to
format all of the views of the information that will be available gether Redundancies should be obvious and information gaps shouldand the timing restrains that accompany each one prior to the be identified The user now gets a final chance to view the ys
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tem as a whole and to see on paper how the technical design
staff interprets the flow of information through the organiza
tion Any problems that can be identified at this point can

be addressed prior to the actual system design physical de

sign Thus the user has a better chance of getting what he

needs and is well informed of the capabilities of the syst

before the costly physiCal design and possible hardware pro
curement takes place The result is a more effective end user

SUMMARY

In summary the development of effective end users is both a

matter of educating the user as to the capabilities of the

available MIS and of insuring that the users ne ds have been

met by the MIS design If the design of the MIS is proptrly
approached it provides the key to both of thesl By using a

decision based approach users informational needs are spellt d

out specifically and tied to the basis for that need through the

identification of the decision action set that precipHat d tht

inclusion of that informat ion Since the user is directly in

volved in the definition process and is requirt d to vit w l acb

step of the logical design of the system the MIS should ffit et

the user s needs and should give each end user a grasp onto the

capabilities of the MIS in terms of his needs and the overall

organization s requirements for decision making support
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The Impact of Electronic Mail Systems
on Managerial and Organizational Communications
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Management Information Systems
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Abstract

A wide range of office automation technologies including electronic mail and personal computing
are aimed at improving the productivity of managers and professionals Electronic mail studies
reveal that these systems enable managers to create distribute and access information on a timely
basis In addition these studies describe the impacts of electronic mail on the nature and volume
of organizational communications on manager subordinate interactions and on intradepartmental
communications

If electronic mail implementations are properly managed the benefits lIay include improved
organizational participation more flexible organizational structures and improved span of control
for many managers The payoffs may be far greater than those originally anticipated To achieve
these benef its however the learning curve must be encouraged so that managers learn to use these
systems effectively and begin to appreciate their real benefi ts

A wide range of office technologies including that the pilot system improved the users

electronic mail text processing electronic filing communications use of time access to information
and electronic printing systems have been introduced and qual ity of work 1 ife Posttest results
during the past five to ten years Most of these indicated a reduction in telephone use one on one

technologies are aimed at improving the productivity meetings and interruptions for the test group The

of administrative support workers and professionals time spent on shadow functions decreased and these

in the office by making the creation storage time savings appeared to be re invested in more and
production and distribution of information more better work
efficient

A study of electronic mail at Digital Equipment
Smith and Benjamin predict that the automated office Corporation by A B Crawford Jr corporate manager

will become the standard information handling of data processing reported the impacts of

environment for many American businesses by the end electronic mail on communications patterns In this
of this decade Electronic mail systems in study managers reported that the electronic mail
particular can improve the efficiency and system facilitated information collection and staff
effectiveness of managers by minimizing the time coordination and enabled them to accomplish more

spent playing telephone tag and by enhancing the during business hours Soft dollar savings of
coordination and monitoring of staff personnel l between 5 percent and 15 percent were attributed to

the electronic mail system 5

The transfer of office technology has been rapid in
many cases and little is known about the When asked about the effects of electronic mail on

organizational impacts of these new tools working relationships many of the DEC managers
Experience reveals that electronic mail systems do stated that the amount of face to face contact was

have an impact on communications patterns between reduced resulting in less personal rela tionsh ips

managers their subordinates and superiors These
Even though the system enabled operating managers to

impacts must be understood and managed in order for communicate easily with senior management sOlie

office automation to be successful messages channeled upward were inappropriate In
some cases a lengthy ser ies of messages was sent

The purpose of this paper is to review research back and forth when a short meeting would have been

findings which describe the impacts of electronic
more efficient

mail on managerial productivity organizational
communications and management processes These In another study of electronic mail users Ives

findings are of value to office automation
and Olson found that managers showed an overwhelming

professionals and to educators preparing students
preference for face to face contact over using the

for roles in designing the office of the future electronic mail system The managers studied spent
on the average 77 percent of their day in some form

IMPACTS ON MANAGERIAL PRODUCTIVITY
of oral contact including meetings and brief face
to face interruptions lasting five minutes or

Since managers spend as much as 75 of their time in less 6

oral communications electronic mail should have
positive impacts on efficiency 2 A study by Jim One of the reasons that managers may hesitate to use
Bair of Bell Northern Research quantified the time an electronic mail system Olson suggests is that
savings that electronic communications systems can the quality of communications is affected Face to

provide the manager as follows 1 thirty minutes face interaction is more ef fecti ve in gaining
time savings per day due to reduced shadow functions support bargaining or negotiating whereas
such as telephone tag 2 sixty minutes per day electronic mail is better for structured task
resulting from optimized message handling and 3 oriented messages 7

ten minutes time savings per day resulting from

automatic preparation and distribution of IMPACT ON ORGANIZATIONAL COMMUNICATIONS
messages 3

A number of studies have reported how electronic
A thorough assessment of the impact of an electronic mail affects the volume and nature of communications
workstation on managerial productivity was conducted within an organization Studies indicate that the
at Bell Northern Research in 1979 In this study use of electronic mail may increase the overall
the communications patterns and ti me use of a test volume of communications and reduce the filtering of
group of nineteen knowledge workers using an office information that occurs as messages move upwards
automation system were compared with those of a through the corporate hierarchy The result may be
control group 4 The findings of the study showed that less distorted information will be received by
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higher management levels Huwever t his I cl uf

filtering can also overload tup milllag mt ll t It II
n II rdl r t IdHjPl S land how managers use electronic

information and thus become a problem IRI
mil i I s y s t t III S to ar r y out their functions

Ie jJ III t W iJ r k s tOl tat egorizing messages have been

In one major corporation an electronic nlil j J system

deVt loppd I x en I gnrles derl ved by inspecting

was installed and about fifty mid and St tl i 1 f level
ssagcs St lIl tlY 1 Ii Aus iness Planning Group of Bell

executives including the presjdent g j VlII

1 1 1 ephoite I t1g t h NLS On Line System were

wel p

electronic mailboxes With in the fir s t Wt PK t

devI ul t d l y d e 10 I Tliese cutegories included

installation hundreds ul messages S Id
Per soll l MI s jgt s lnt Ol m lt iOB Exchange Project

Wt l C

directly to the president about i ss tlt IISlIll J 1 y

Oripnt I d f fi ollrw I MHllagpnlf Itt and Adm inistrative

handled by managers t po J tillg t U II i m J h
Mt ssag s

information overload was tuo great to handle and Plain dt lJt l I Hd i1 new catlgory syst m based upon the

shorty thereafter tile eI ctloni mil i I s ys t 1 11I w p

taken out of his office Th i litiltell t pn1nts lJut
lh t t VI d l g llj7 lt l lnal function of electronic

that users of an electroJljc mui I syst l m II l
J11I S i1gi S iH Iud j llg hu1h opt l at iOllill ulld managerial

Ill

oblivious to hleral chical commulIiCoIUOll Ch III1 I
C III nH11I j Cd l l HI S 1 1 I rile operational category

illLludl d l OUt i Ie l PpOlts sent Oil a regular

Another area of research is tile effects 01
basi s Mall lgl ial communications were split into

electronic mail on interdepartmental commullil dti l s
two a I e a 01 g ani z in g alld Problem Solving

Trad i ti ona I met hods sometimes j s t I jet
Orglllizillg lllt Ssagf S consisted of reqllests for

cOlIlRunications to traditioo1 challllt ls ei till
I UU t i Ill I t i Ill l llll st s for routine information

upwards or downwdl ds through the C I IHII jj l t
Ill l i f i d I i llJl I l Utlt ille dpcisLuns dtlLt personal alld

hierarchy However electronic mail systl ms milY
Ol gaIlJ Ct t i l IJld I sdl du J ing Problem solving messages

facilitate informatiun exchangp s amoug versolls wj lh
consisLpd ul I nm p I a i Il t s opinions discussion of

similar interests across departmental lines TIll
il I t t I II d t i s and Ilotiticat ion of decisions

potential effect of this muy IJ c g l L i1 t
appl OVd Is 1 1l1 so 1 uti uns

interdepartmental cooldination and less ligidity in

boundari es 9 Increased electronic illter1ct iolls
Plaints rt trch revealed that managt rs undergo a

may extend group size Whereas a normal work group
learnIng 1I I V l Dur ing an initial phase the

consists of eight to ten immerliatf superiors
managers h studied llsed the electronic mail system

subordinates and peers electronic mail systems may
for every

I ng and anything they could Over the

extend group size to fifty 01 more participants
eight mOllth t ime span Problem solving messages

declined IIprational messages increased and

Another benefit of electronic mai 1 systems is
Organ i zifig IlJf ssages maintained a consistently high

improved organizationa I participation Individuals
lelle I T lls finding points out the need to

who are less outspoken at meetings or OIl the phone
encour age urJy acceptance and contirlued use so that

can get their ideas across using electronic mail
organizationa l leartling occurs alld the troe benefits

Increased participation ill group processes
of electroJlic ma i 1 result

particularly in group decision making may create

better decisions On the other hand open
n lhe IICX l five to ten years many organizations

communications channels may challenge barriers that
will be 11 ing electronic mail systems to improve

have been deliberately constructed
productivity and effectiveness However these

benefits wi II not come without some organizational

To the extent that they facilitate lateral impacts which need to be understood These

relationships and vertical communications organizational impacts will result from changes in

electronic mail systems may lead the way to more work relationships management processes and even

flexible and changeable organizational s truetures changing rgan i za t i ana 1 structures

As competitive markets change and product strategies

are adapted organizations often need to re allocate In the planning design and implementation of office

existing resources to meet internal and external automat Lon technology the role of the internal

demands The more flexible organizat ional analyst he omes cr i tical The systems analyst must

structures are the easier these changes will be
not only be able to deal with user requirements and

technical COIlS i derat ions but also to facill tate the

Electronic communications networks will also make it learning curve The analyst can accomplish this

possible to explore alternative modes of work such ta sk by spreading the experience base providing

as the satellite work center and work at home
consul t i ng support and ongoing training and by

projects Remote workers can obtain supervision and being s ns i t 1 ve to the impacts on working

feedback via electronic mail that would not
relationships and on interpersonal relations

otherwise be possible In one defense agency each

remote worker creates a brief message detailing the In summat Y experience designing office systells

major tasks to be accomplished at the beginning of illd i cat e s that technology change must be

each day and at the end of the day notes his accompan d by a process of organizational learning

accomp 1 i shment s The superior can make on line I is not the technology alone but the way in whfch

comments suggestions or modifications based upon
i is impjemented that will determine the success of

planned and actual progress The log of electronic change Once llsers feel that new technology is

mail messages provides a record of individual truiy improving their productivity and

performance questions problems and feedback effectiP v ss they will support the organizational

changes that resul t

IMPACTS ON MANAGEMENT PROCESSES

Electronic mai I systems also have an impact on

management processes Communications systems are

used to carry out managerial functions planning

organizing staffing directing and controlling

people and resources In the conrse of a work day

a manager may need to request Information from

various subordinates to notify them of decisions

and to provide them with specific direction An

electronic mail system can broaden the manager s

span of control by making it possible to

communicate with and monitor the activities of a

greater number of subordinates Even if the manager

is out of town questions can be received and

answered promptly
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FLFCTHONTC l OnIHO TSS1 J

OFFTCE l ro L TTON SYSTJ I IF

cl j icl T l na

I S lTe Universitv

This paper examines the elf ct of eTectl onic lion p ing on the

lIay that offices tanctio1 t fin t the l ole 01 1101 1 H ssing in

the office or aniz ltin is dpt inpd then it j ug
l t d hento improve

the operation of the office b changing its oq anLc1 j nl1 ch ll act0ris

tics to better l ealize the l enefits of won PI ocessiIlhllolo

Word process in is indeed onT one aspect of the curr neci jon i fZinpl oceclures Some parts of the

ent trend towards office automation The concept of an OTrTcEI i TIpeclollorchoice of both means and

office of the future includes several oth r ways auto ends boll c f ends is more limited for offices

mating office tasks among them electronie mail data that E l J 011 01 or ani7 ltions than for offices

base inauiry modeling photo typesetting and tele that rune Jr independently e g professional

conferencing all linked together through a cable net fil ll1s h IUllction entirely within an office

work But word processing currently occupies the lead Chcice cd nds i further 1 imi ted in the admin

role in office automation as it is the first computer istrut j t uhgroup where the nature of the

technology to enjoy wide understanding and acceptance furction llnfines its desired outcome

in the office That lead role carries with it the role

of bringing a new technology into a place where few The importan E 1 these four organizational character

such changes occur The office i s an anomaly of a sys isti cs becCmE leal in attempting to understand how

tem that it i s scarcely different today than it was at electronic word processing is currently being used in

the turn of this century despite the introduction of the office

si nificant new technologies like the telephone and

photocopier We can better see this static nature of Thp current te l1nology for word processing is compri

the office by describing it in terms oj systems con sed of rive cc mponents They are as follows

cepts 11 A pro pssor with a program that executes

It is obvious that the typical office is an entity word processing commands

both physi cal and conceptual which consists of inter 21 A keyboard for input of commands

dependent parts And anyone who has worked in an 3 vieleo display screen that shows execution

office of any kind can confirm that the human parts of of commands

that system are capable of displaying all sorts of 4 A prlnler for output of processed text

behavior Whether or not i t i s part of a larger system 5 A st rage device for work in process and

the office is largely self controlled so we can move procPHsed text

on to describe the office in terms of organizational

characteristics

Contents The parts of the office capitalized
hencefoith to denote that we are referring to the

typical office as a system consist of both

humans and machines PRINTER

Structure Subgroups within the office are dis

tingui shed primari ly by function The broadest

functional subgroups are executive professional
and admi nistrative These three major subgroups

are usually occupi ed by different people in the

office although there can be movement between

them over time WHhin the administrative sub PROCESSOR
STORAGE

group are several people e g typi st reception
DEVICE

i st personal secretary etc

Communi cation The office i nteraction entails

much communication among its subgroups both

direct and i ndirect Direct communication could

take place through verbal exchanges whereby

i ndirect communi cation may be indicated by indi

rect means such as conflict or R lack of coop

erat i on between subgroups
KEYBOARD
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These five components are typically configured as a While word processing does work for some it does not

workstation containing a processor keyboard and necessarily work for everyone Even when given the

display with sole or shared access to storage and choice between a personal word processor and a typist
printing components Certainly there are many other many professionals and executives choose the typist
ways to configure these components but we will deal route for reasons that are more personal than practi
only with this typical configuration since it is by cal e g they enjoy the social interaction with

far the most common subordinates or lack the interest to learn how to

operate a computer keyboard which is often seen as a

To describe how these word processors are currently clerical function

being used in the office I can draw upon my own

experi ence as well as published research that allows The organizational characteristics of the office as

me to characterize my experience a typical of most discussed in this paper will playa large part in

offices determining how quickly office technology will be

understood and accepted for its potential benefits to

The word processor is introduced into the office office productivity The scenario of word processors

largely through the efforts of an aggressive sales poi nts out some of the same organizational barriers

man or a highly effective advertising campaign It that will delay other concepts of the office of the

joins the copier telephone and water cooler as one future especi ally electronic mail and video telecon

of the machines that are employed to i ncrease the ferenci ng Eroding those barriers wi ll take a creative

effectiveness of the human parts of the system It is perspective on the part of all office personnel and

assumed from the start that the word processor will a clear distinction between what are the means and

replace the typewriter i n its long standing partner ends of the office organization

ship with the typist subgroup of the office By embra

cing that assumption the office is true to its tradi
tion as a static organization nothing about chang SELECTED ANNOTATED BIBLIOGRAPHY

ing the office s structure communi cation or decision

making process is even considered in bringing word
Burns Chri stopher J The Evolution of Office Infor

processors into the office The machi nes are simply mation system Datamation Vol 23 4 April
seen as replacement for existing machines which serve

no

the same purpose for the same people typing To be
1977 pp 60 64

sure the word processors are usually very successful
Burns Christopher J The Office in the 1980 s n p

in increasing the effectiveness of typists in two
Arthur D Little Inc n d p 24

Canning Richard D ed The Automated Office Part
ways 1 the machi nes are a vast improvement over

I EDP Analyzer Vol 16 9 September 1978
conventional typewriters for purposes of correcting

no

and editing text and 2 finished documents can be pp 1 13

made more attractive by special formatting of text Of
Canni ng Richard D ed The Automated Office Part

these two improvements the first is seen as most
II EDP Analyzer Vol 16 no 10 October 1978

significant as it often dramatically improves the pp 1 13

productivity of typists as measured by finished text
Driscoll James W People and Automated Office

per unit of time
Datamation Vol 25 no 12 November 1979 pp
106 112

In as much as faster typing is seen as improving the
Holmes Fenwi cke W IRM Organizing the Office of the

Future Journal of Systems Management Vol 30
effectiveness of the office as a whole then the word

no 1 January 1979 pp 24 31
processor has improved the functioning of the office

Mertes Louis H Doing Your Office Over Electronic
But for most offices the quantity of text generated ally Harvard Business Review March April 1981
does not serve organizational ends as well as does

pp 127 135
quality where quality is measured by how effectively Morgenbrod Horst and Schwatzel Heinz How New Office
the textual information achieves its desired outcome
This is especially true for the types of offices which

Technology Promotes Changing Work Methods Manage
ment Revi ew Vol 68 no 7 July 1979 pp 42 45

produce recommendations and proposals that are inten
Pappel Harvey L The Automated Office Moves on

ded to motivate action and influence decisions e g Datamation Vol 25 13 November 1979 75
law firms consulting practices and staff departments

no p

Pappel Harvey L Who Needs The Office of The
of larger organizations In those offices textual Future Harvard Business Review November Decem
material for the eyes of clients and others is more

effective when it is relevant clear and concise
ber 1982 pp 146 155

not voluminous Furthermore i n those offices
Rifkin Glenn Where Will Your Office Be Computer

exec
World OA June 15 1983 pp 67 74

utives and professionals do the writing and typists Tartaglia Benjamin W The Economics of Word Process
do the typing they communicate by means of hand

i ng Journal of Systems Management Vol 24 no 11
written rough drafts and successive rounds of editing
and retyping

November 1973 pp 8 14
Uttal Bro What s Detaining the Office of the Future

It would seem that in those types of offices word pro
Fortune May 3 1982 pp 176 196

Wayne L Rhodes Jr Office of the Future Light
cessing can do little to i ncrease organizational

Years Away Infosystem March 1981 p 40
effectiveness unless word processors improve the qua Whit e Robert B A Prototype for the Automated
lity of writing at the executive and professional Office Datamation Vol 23 no 4 April 1977
levels However the word processor i s but a machine

83 88
that makes editing faster and easier than ever and

pp

one may ask how such a machine can improve the quality
of writing i n professional offices To answer that

question we have to first revoke the common assump
tion that the word processor is simply a new type
wri ter that i ncreases the effectiveness of typists

Removing that assunption allows us to change more than

just the content of the office organizati on It

allows us to change the structure modes of communica
tion and decision making procedures of the office in
order to improve the effectiveness of written commu

nication
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KN LEDGE ENGINEERING SOFTWARE SUPPORTING DELIVE Rl OF AN EXPERT

SYSTEMS COURSE WITHIN THE CIS CURRICOl UM

James H Blaisdell

Computer Information Systems
Humboldt State University

Arcata CA 9552

ABSTRACT

popul l acceptance by corporate functional end USE rS of rtificial Intelligence

AI 1n for form of Expert Systems which was spurred by the Japanese Fifth

Generation Effort has heightened interest in teaching Expert Systems within

Computer Information Systems curricula While important decisions regarding
the placement and content of Expert Systems must be TladE one of the most

challeng ng is t e choice of s ftware tools to use in tte lelivery of Expert

Systems 1nstruct10n Alternat1ves range from 60
000 cCdr rrerci al Expert Systems

develorment environments which must sit atop 40 000 1 workstations to

locally constructed rule based systems which will sit atop all eady owned or

l ased LI P PROLX environments The field of available systems is surveyed
w1th part1cular focus upon those which would be most apFl j cabl e for

nstructional use Finally a recommendation regarding home qrown PROLX

1nterpreter and a locally produced rule bC s c syst em ne described and

recommended

BACKGROUND either not aware oE the user interest or has no idea

how to develop the l iteracy and expertise required

Only a short while ago Artificial Intelligence was Among the solutions to their problem is the

the province of a handful of research laboratories development of at least a literacy level of

In the past few years several Expert Systems have expertise w itb AI by their future employees the

emerged from the labs and entered commercial use prospective qraduates of our CIS curricula

The announcement of the Japanese Institute for New

Generation Computer Technology ICOT proj ect EXPERT SYSTEMS WITHIN THE CIS CURRICULUM

created a surge of interest in Expert Systems
Our goals in resenting Expert Systems within the

Excited by reports in popular business and CIS curriculllln are to acquaint prospective CIS

professional magazines mesmerized by the profit graduates with the basic concepts of knowledge

potential of Expert Systems expounded upon in books engineering and provide them with an opportunity to

like The hllh Generation andrhe AI Busineil form realistu opinions regarding the opportunities

functional end users from disciplines ranging from and challenges which this technology presents

Nuclear Engineering to Data Communications systems These goals esult in an applied course with the

configuration are demanding organizational following objectives

involvement in Artificial Intelligence and in

particular Expert Systems no wonder considering 1 A survey of existing systems focusing on the

statements such as the following from f1fib capa ility of such systems

Generation 2 An ll1derstanding of the role of knowledge

Know ledge is inf ormation that has been its lcguisi tion and representation within

pared shaped interpreted selected and Expert Systems

transformed the artist in each of us daily

picks up the raw material and makes of it a 3 An analysis of the architectures which have

small artifact and at the same time a
been developed along with criteria for

small human glory Now we have invented selection of an appropriate architecture

machines to do that just as we invented

machines to extend our muscles and our other 4 Experi ence with rule based systems

organs In typical human fashion we intend

our new machines for all the usual purposes The building of a proof of concept Expert

from enhancing our lives to filling our System

purses If they scourge our enemies we

wouldn t mind that either Within a CIS curriculum coding the inference

Feigenbaum and McCorduck 1983 mechanism i not a primary goal

Questioning of end users ranging from managers to This literacy level of understanding should be

scientists suggests that they have been reading such equivalent in depth to the CIS student s

statements They are not convinced that Expert understandir 1 of a topic such as Data

Systems are the answer to all of their problems but Communications It might be provided by a

they are convinced that they must be literate and standalone Epecial topics course It could also be

that their firms must acquire the CIS expertise to covered as major topic within existing courses

track the develorments and be prepared to implement Curriculum tanagers from each institution must

the new technology They earnestly bel ieve that the decide upon the appropriate placement given their

Japanese Fifth Generation effort poses a serious student and employer constituencies faculty

potential threat to their competitiveness expertise rexibility within the curriculum and

curricular qOlls

Questioning of several top CIS managers within major
firms suggests that corporate CIS management is Regardless of the placement within the curriculum

the comse vli ll be substantially more effective with
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hands on experience with the programming concepts of system Availability of these systems is difficult

knowledge engineering While few would dispute such to determine documentation is frequently intended

an assertion selecting and providing such delivery for fellow researchers rather than end users and

vehicles is far from straightforward or easy The generally there is no software support or

choices range from commercial development systems maintenance Frequently these systems stress a

which sell for 60 000 and require a minimum specific often experimental architect ural

hardware environment the equivalent of a 40 000 AI orientation Initially these systems appear to be

workstation to a home grown rule based system which bargains from a cost standpoint however they may
might run on existing IBM PCs and cost only a little require an expensive software support environment in

keyboarding time which to operate EMYCIN for example requires
INTERLISP which lists for about 10 000 In

GOALS OF DUJfLEDGE ENGINEERING addition to considering hidden costs in order to

COURSE DELIVERY SOFTWARE support such systems an educator acquiring them for

educational use must consider that they require the

The software utilized in delivering such a course user to provide his own maintenance user support
then must meet the following objectives and enhanced documentation Systems within this

catego ry incl ude EMYCIN and EXPERT

1 Provide experience with rule based systems
HIGHER LEVEL LANGUAGES FOR AI

2 Demonstrate an inference mechanism
architecture which can be understood by the The intent of tools which fit in this category is to

student with a minimum exposure to the provide a programming environment which is to

implementing language Artificial Intelligence programming appl ications

what COBOL is to business applications An

3 Provide the student with a proof of concept excellent example of this category is ROSIE

opportunity where both the difficulties of Developed at Rand with public money ROSIE is

rulebased systems and the opportunities available for 200 but the earlier caution regarding
become cl ear underlying software interpreters applies ROSIE

requires a machine running INTERLISP ROSIE

4 Be delivered at a price that the institution provides English like rules data base facilities

can afford and an inference engine which can work with

interactive rules or make deductions from the data

SURVEY OF AVAILABLE SYSTEMS base Hayes Roth et al 1983 Other Higher Level

Languages for Artificial Intell igence incl ude OPS5

In order to facilitate the analysis of alternatives and HEARSAY III

the candidate systems have been classified within

categories ASSEMBLY LEVEL LANGUAGES FOR AI

LARGE COMMERCIALLY AVAILABLE DEVELOPMENT SYSTEMS The Lingua Franca of assembly languages for

Artificial Intelligence is LISP an acronym for LISt

Within this category we find systems which attempt Processor PROL 00 an acronym for PROgramming in

to provide state of the art knowledge engineering LOOic is a strong contender as an assembly
tools consisting of an extended knowledge language for Expert Systems
acquisition representation facility including
devices such as inheritance efficient search and LISP is well suited to Expert Systems development
pruning strategies and metaknowledge These since symbolic programming provides readily
systems are packaged as we have come to expect available knowledge representation capabilities It

software to be marketed with training user has several dialects the most popular being MacLISP

documentation software maintenance and user FranzLISP is a commercial adaptation of MacLISP

suppor t One of the most popular Knowledge and INTERLISP Common LISP is emerging as a new

Engineering Environment KEE by IntelliCorp lists standard Generally a substantial computer is

for 60 000 and requires a minimum hardware required in order to run these language
environment to a 40 000 AI workstation Other interpreters INTERLISP for example requires a LISP

systems which commercially attempt to provide a rich machine or the equivalent of a VAX GCLISP a

environment and require this type of hardware Common LISP implementation for IBM PCs requi res

support include 5 1 from Teknowledge and Loops from 512K of primary storage It provides an outstanding
Xerox and art from educational LISP environment including a strong

tutorial and a GMACS edi tor modeled after the MIT

SMALL COMMERCIALLY AVAILABLE DEVELOPMENT SYSTEMS EMACS edi tor

This category is typified by small rule based PROLOO is the language of choice for knowledge
knowledge representation and a naive backward engineering by the Japanese for the Fifth Generation

chaining inference engine They are targeted for Effort It provides a programming implementation of

fully configured IBM PC compatible comparable logic patterned after Horn clauses It was also the

micros Generally but not always an explanation language of choice by Teknowledge for implementing
facility and tracing facility are provided The M l It is fair to point out that this is a new

stripped down support environment together with the technology and the editing and debugging portions
naive search strategies make these systems of little of PROLOO programming environments are still not up

utility for large Knowledge Engineering tasks They to requirements Various PROLOO interpreters are

are however very useful for learning about available for machines likely to be available to CIS

rule based systems and for proof of concept work departments inCluding MPROLOO and MicroPROLOO

The major drawback to these systems for teaching
Expert Systems is relatively high cost Systems OTHER SYSTEMS
within this category include Texas Instrument s

Personal Consultant Teknowledge s M l APES and Another category of systems includes tools designed
Expert Ease to aid in development of Expert Systems by assisting

either with architectural selection and devlopment
R D SYSTEMS choices or with knowledge acquisition Systems

This category of system grew from a lab environment
within this category include AGE KAS and TEIRESIAS

and as usually become available to us because
Hayes Roth et al 1983

publlC money was involved in the funding of the
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SUMMARY OF DELIVERY SYSTEM ALTERNATIVES
BIBLIOGRAPHY

upon ini tial inspection the software required to Abel son Harold and G Sussman with J Sussman

develop a credible Expert Systems course is 1984 Interpretation Qf computer

prohibitively expensive In fact however with a hQSIJlJ HIT Press Cambridge MA

little LISP and PROLOG skill and the assistance of

some well written passages regarding implementation Campbell J 0 Editor 1984 Implementations Qf

of rule based systems the facilities provided by ERW Fllis Horwood Limited Chichester

small commercial development systems can be locally
produced relatively inexpensively what is Charniak Euqene C Risbeck and D McDermott

sacrificed by building your own system is 1 pre
1980 t Ltitid gJ IntelliGence programming

pared documentation 2 sof tware maintenance and Lawrence I rlbaum Associates Hillsdale NJ

3 user support normally provided by the vendor
Feigenbaum Ed lard and p McCorduck 19 83 TM

If a CIS department has no competent LISP or pR OLOG hill1 G DJ nLliQ1 Artificial Intelligence

programmers buying a small commercial system offers rgW1L GmnrJJttl Chall e nge tQ iQrLQ

a viable solution The candidates listed within the Adi 80n I ley Reading MA

small commercially Available Systems cateqory will

meet the indicated goals They cost an average of Hammond Peter and M Sergot 19 83 A PROLOG Shell

more than a thousand dollars up per copy
for Logic Based Expert Systems Department of

Compllti lq Imperial college London

A RECOMMENDED SYSTEMS
winston Patr k Henry 19 84 Artificial

The recommended system is based upon three InteLlig n Second Edition Addi son Wesl ey

assumptions
Reading 1A

1 The goals of the target course are in Winston PatrLk Henry and Berthold Klaus Paul Horn

conformance with the goals identified above
984 1 lJi1 Second Edition Addi son Wesl ey

Reading lA

2 The CIS department is not in a position to equip
each student taking an expert systems course

winston Patrick Henry and K Prendergast 1984

with a 100 000 personal workstation and Ala i Commercial Qf Artificial

funding for even a small commercially available lli9p 1S MIT Press Cambridge MA

system is marginally available APPENDIX A

3 The CIS department has access to a PC lab or a
EXPERT SYSTEMS AND KNOWLEDGE ENGINEERING

mini mainframe running LISP on campus
B E 275

Three credible rule based systems which meet the WEEK 1 ARTIFICIAL INTELLIGENCE AND THE JAPANESE

indicated goals can be constructed with 20 50 hours CHALLENGE TO THE WORLD Introduction

of a LISPers time All three alternatives take Clerv iew of Expert Systems Short History

advantage of the underlying assembly language s
cf AI Soci al Issues Read pp 1 94 TFG

ability to represent knowledge
WEEK 2 Overv iew of Existing Expert Systems and

The first one can be implemented by simply keying
Iheir Capabilities MACSYMA DENDRAL

the LISP modules Matching and Chaining required
IYCIN PUFF PROSPECTOR CADUCEUS

for the forward chaining program presented in LISP
F i nish rFG Read PI 50 55 BES plus

Winston and Horn 1984 The entire program
handouts

consists of less than 150 lines of code and provides
a forward chaining system

WEEK 3 P ppl ications in Business XCON XSEL

DI pMETER ANAL YZ ER Class Seminars Class

The second alternative is to code a PROLOG
PI esentations Read BES 1 50 and

interpreter By defini tion the PROLOG interpreter
Flar douts

provides an inference engine pattern matching is

provided by the PROLOG interpreter s unification WEEK 4 Supporting Discipl ines and Basic ES

algorithm Nilsson provides a 27 line LISP Cor cepts Cognitive Psychology

implementation of a PROLOG interpr eter Campbell Pllilosphy formal logic Predicate

1984 It is possible to provide a minimal backward Cal ulus Search Problem Decomposition

chaining experience by simply teaching students to Head BES 59 86

code rules in a PROLOG data base Unfortunately
this provides no explanation facility no tracing WEEK 5 Building Expert Systems Ideal Problems

and requires learning of a subset of PROLOG
Difficul t Problems Knowledge Acquisi tion

Hammond and sergot provide suggestions for building project Assignments Introduction to

an expert shell which will handle these tasks EXE YST

Hammond and Sergot 1983
WEEK 6 Expert Systems Architectures Forward

The third alternative is to model code from Abelson Chaining Introductionto FWDCHN Backward

and Sussman or Charniak to produce a rule based Chaining Read B ES pp 89 126

expert sy stem shell Abel son and Sussman 1985 and

Charniak et al 1984
WEEK 7 110re Expert Systems Building Read BES

PI 127 167

In combination these three alternatives result in

very credible inference engines for 1 analyz ing WEEK 8 Expert Systems Tools Large Commercial

forward and backward chaining architectures 2 Development Systems Shells Higher Level

rule based knowledge representation and 3 Languages for AI Assembler Languages for

proof of concept systems development within an
1 Small Commercial Systems Read BES

introductory Expert Systems course All of the pp 169 215 283 245

indicated goals can be met at a minimal cost
WEEK 9 Eva1 ua ting the Technology Is It Real or

Just a Bunch of Hooey Read BES pp
241 280 plus Datamation Article
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WEEK 10 Walkthroughs of Class Projects Expert Software International LTD Expert Ease
4Canongate Venture

TFG The Fifth Generation 5 New Street
BES Building Expert Systems Royal Mil e

Edinburgh
APPENDIX B EH8 8BH

Hardware System Vendors Gold Hill Computers Inc
163 Harvard St

Cambridge MA 02139

Daisy Systems workstations

797 Kifer Rd Logi cware MPROLX
Sunnyvale CA 94086 1000 Finch Ave W Suite 600

Toronto Ontario Canada M3J 2V5

Lisp Machine Inc workstations 617 547 2393
6033 W Century Blvd

Los Angeles CA 90045 Programming Logic Systems Inc MicroPROLX
213 642 1116 31 Crescent Dr

Milford CT 06460

Symbol ics workstations 203 877 7988
4 Cambridge Center

Cambridge MA 02142 Logic Based Systems APES
40 Beaumont Ave

Tektronix workstations Richmond Sur rey
P O Box 1700 1W9 2HE Engl and
Beaverton OR 97075 Tel 01 940 9563

Xerox Special Information Systems workstation IntelliCorp KEE
250 N Halstead St 707 Laurel st
P O Box 7018 Menlo Park CA 94025
pasadena CA 91109

Xerox Special Information Systems LOOPS
TI workstations 250 N Halstead St

APPENDIX C P O Box 7018
Pasadena CA 91109

Software Systems Vendors and Distributors

Teknowledge Inc M l S l
525 University Avenue

Digital Equipment Corp INTERLISP originally from Palo Alto CA 94301
USCISI

Continental Blvd Texas Instruments Inc personal Consultant
Merrimack NH 03054 P O Box 80963

Dallas TX 75380 9063

OJ

I Iii



USING A MICROCOMPUTER DBMS TO TEACH RELATIONAL DJl TABASE THEORY AND PRACTICE

David L Russell Instructor in Computer Inform lt ion Systems
Western New England College

ABSTRACT

using C J Date s seminal text as a guide this paper demonstrate s tr at a typical microcomputer

database management system dBASE II is relationally complete for instructional purposes

The question of the product tabular structure is addressed The main relational operators

of SELECT PROJECT and JOIN are then demonstrated followed by bI l fer demonstrations of

housekeeping and set operators Given relational completene 3 we conclude that any

institution possessing a microcomputer can teach relational database theory and practice

This paper seeks the answers to two questions tab aI presenta tion and

1 Can inexpensive relational database manage 2 The jcsigners felt the user would be more

ment systems DBMS on microcomputers be attuncc cl to the vertical listing of fields

used to teach relational database theory
and practice and Most other clerations are in fact tabular in the

user s perspective DISPLAY LIST present data in a

2 Are microcomputers relational DBMS Rela tabula forrr t within the constraints imposed by

tionally complete screen width as does REPORT FORM within the con

straints imposed when the report is generated or

It is our hypothesis that the answer is yes in both subsequently edited Clearly then dBASE II is at

cases Many institutions offering coursework in Com least partic 11 y tabular in its user perspective It

puter Information Systems and related fields have not is entirely tabular in concept

developed curricula emphasizing relational databases

in part due to a perceived lack of relational DBMS SUPPORT OF THE i 11 ATION L ALGEBRA Date s 7 presentation

tools We will demonstrate that a typical relational of the opera io1al aspects of relational database

DBMS is indeed relationally complete at least for begins with trree housekeeping operations INSERT

teaching purposes Further we will use this micro DELETE 3nd UPUE All are fully implemented in dBASE II

computer DBMS to demonstrate all of the essential For eX3mples of each see Example 2

operations in the relational algebra with particular
attention to SELECT PROJECT and JOIN Throughout this INSEHT Placing new rows tuples into a

paper operations in relational theory are italicized given table relation can be achieved in

dBASE II s INSERT command places new information

This paper rather arbitrarily will use the rela into a relation at a specifice location APPEND

tional DBMS dBASE II a product of Ashton Tate This does so at the end of the relation Since the

particular product was chosen bacause it is overwhel orderinq of tuples in a relation has no meaning

mingly the most popular relational microcomputer on the 1 heoretical plane APPEND is thus a form

DBMS Illustrations are from C J Date s text 1 of insert on

which many consider to be the seminal text in this DE1srE This is implemented in the dBASE II

subject area
command DELETE which can take either record

numbers or logical statements as arguments

A universally accepted definition of relational com UPDATE This is implemented in the dBASE II

pleteness has not yet been achieved 2 and at the command HEPLACE The dBASE II command UPDATE

introductory and intermediate teaching levels pre performs similarly on a file wide basis

cise definitions are not necessary For this purpose

a generalized definition will do 3 A database The definition of relationally complete incorporates

system is relationally complete if it incorporates the implementiltion of the entire relational algebra

but with a ma ior focus on the three higher level

I A tabular data structure and operat ors Before continuing with other operations
in the realtlonal algebra Date 8 demonstrates

2 Support of a full relational algebra with these higher level relational operations SELECT

emphasis on the spycial relational opera PROJECT and UN The following examples are taken

tors SELEeT PROJECT and JOIN direct ly from t he Date text as noted See Example 3

relations used by Date

Further distinctions of a fully relational systems
4 need not conern us here since none exist in SELECT In dBASE II we obtain a subset of

practice at this time 5 rows in the simplest way by issuing an

argument to a DISPLAY LIST statement Given

If dBASE II is relationally complete then institu relation S see Example 3 Date 9 takes a sub

tions can utilize it to teach relational database set of rows by stating

theory and practice We will deal with the two SELECT S WHERE S Sl GIVING TEMP

portions of the definition separately The same thing can be done in dBASE II by
s1 atinq

TABULAR DATA STRUCTURE Does dBASE II have a tabular DISPLAY ALL FOR SUPP NO Sl

data structure Although the tabular structure is llote that it is necessary to change Date s

critical to the definition of relational database 6 attribute name 5 to SUPP NO since dBASE II

Date notes a three part distinction in the structure does not permit the character in field names

of the system a a user data model b a conceptual Further to bE consistent with his theoretical

data model and c internal representation The last theme Dat e creates a new relation TEMP

does not concern us here Although dBASE II does this conceptually explic

ily creating a new relation is not necessary

dBASE II is tabular in concept but not necessarily It may be helpful to do this explicitly using

in the user s perspective When the user CREATEs a dBASE II s COPY statement with an argument

FILE he is presented with a vertical list of fields COpy TO TEMP FOR SUPP NO 51

This is repeated when one LISTs STRUCTURE see Ex Example 4 contains details of these operations

ample 1 Two possible reasons for this choice are
lil JECT We obtain a subset of columns in

1 The physical screen would not deal with the dBASE IT by explicitly or implicitly specifying
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the field names to be PROJEC11d We USE the dBASE II implements an equijoin not a naturalrelation TEMP just created and project the field join We effect a union by utilizing thecolumn CITY Date 10 codes this as Boolean operator OR and projecting thePROJECT TEMP OVER CITY GIVING RESULT needed fieldsWhile in dBASE II this is coded explicitly as COPY TO RESULT 3 ALL FIELDS SUPP NO SUPP NAMEDISPLAY ALL FIELDS CITY STATUS CITY FOR CITY LONDONor implicity as
OR PART NO PILIST CITY

See Example 7 for the details of this operationNote that DISPLAY ALL and LIST are equivalent
Again dBASE II conceptually develops a new INTERSECTION The desired relation A INTERSECTIONrelation but we may want to be explicit in doing B contains only those tuples in A also held inso with the fOllowing statement B 14 Given the large relation RESULT 2COPY TO RESULT FIELDS CITY derived above we implement intersection bySee Example S for details of these operations simply changing the Boolean operator in the

argument to AND
JOIN Theoretically we can combine or JOIN COpy TO RESULT 4 ALL FIELDS SUPP NO SUPP NAMEany number of relations provided they share a STATUS CITY FOR CITY LONDONcommon field or more exactly a common domain AND PART NO PIin a stated field More practically we See Example 8 for the details of this operationnormally JOIN only two relations at a time

dBASE II will only permit two relations to be DIFFERENCE The desired relation A MINUS Binvolved in a single JOIN operations Date 11 contains those tuples belonging to A but not todoes a simple JOIN which can be directly B Again given RESULT 2 it is simple toimplemented in dBASE II Date s code reads as derive this relation by introducing the NOTSELECT SP WHERE S Sl GIVING TEMPI Boolean operatorJOIN TEMPI AND P OVER P GIVING TEMP2 COPY TO RESULT S ALL FIELDS SUPP NO SUPP NAMEPROJECT TEMP2 OVER PNAME GIVING RESULT STATUS CITY FOR CITY LONDONdBASE II implements the JOIN operation by AND NOT PART NO PIdividing user memory into areas PRIMARY and Details of this operation are seen in Example 9SECONDARY One relation must be in each with
the user located in PRIMARY by default The EXTENDED CARTESIAN PRODUCT The desired relationfOllowing dBASE II code will implement this JOIN A TIMES B is the set of all possibleby first performing a SELECT using the COpy combinations of A and B In dBASE II this ismethod described above The result will be USEd achieved by reversing the normal order in whichand the realtion P will then be SELECTed or arguments to the JOIN command are given Theplaced into the SECONDARY area The two will following code is an examplethen be JOINed The resulting relation will USE Sthen have the field PART NAME Da te s PNAME SELECT SECONDARYprojected

USE SP
USE SP

JOIN TO RESULT 6 FOR SUPP NO P SUPP NOCOPY TO TEMPI FOR SUPP NO Sl The normal JOIN command would state theUSE TEMPI
SECONDARY area s field name after the qualitySELECT SECONDARY sign l RESULT 6 is now the combination of allUSE P
supplier numbers in S concatenated to allJOIN TO TEMP2 FOR PART NO S PART NO supplier numbers in SP For details of thisUSE TEMP2
operation see Example 10COpy TO RESULT FIELDS PART NAME

See Example 6 for details of this operation CONCLUSION We have demonstrated al that dBASE II
has a conceptual tabular structure and that the userFinally Date 12 introduces traditional set opera sees this tabular structure using some of the displaytions For our purposes ti will suffice to demon commands Further b dBASE II can implement allstrate only UNION INTERSECTION DIFFERENCE and relational operators Its implementation of theEXTENDED CARTESIAN PRODUCT DIVISION will not be demon relational operators predominantly used in practicestrated in this paper buy can be implemented in SELECT PROJECT and JOIN is more fluid than thosedBASE 11
less commonly used UNION INTERSECTION DIFFERENCE and
EXTENDED CARTESIAN PRODUCT and DIFFERENCE NonethelessUNION Our objective is to derive a relation no relational DBMS operating under any environmentA UNION B to be comprised of all the tuples completely and smoothly performs all operations andbelonging to A or B or both Following Date s working around a given system is inevitable Weexample 13 let us derive the relation of all submit that dBASE II is relationally complete forsuppliers located in London A and all suppliers the purposes of introductory and intermediate levelof part PI B Ironically dBASE II performs instruction and can be effectively utilized incontrary to Date in that relations explicity teaching relational database theory and practice Westated in Date for the three higher level further submit that any example or problem fromoperators are implicit in dBASE II as noted introductory and intermediate level texts can beabove However in these traditional implemented in this productoperators dBASE II forces us to explicitlyderive stated relations that are implicit in This being the case any institution possessingDate This contradiction results from dBASE II s even the humblest microcomputer can use dBASE II orpractical orientation the higher level an equivalent product to teach relational databaseoperators are performed a great deal more often theory and practicethan are the traditional set operators To

perform this operation in dBASE II we code the
following

USE S

SELECT SECONDARY
USE SP
JOIN TO RESULT l FOR SUPP NO S SUPP NO
USE RESULT l
SELECT SECONDARY
USE P

JOIN TO RESULT 2 FOR PART NO S PART NO

RESULT 2 is now a very large relation too
large for practical use A display of RESULT 2
is a good opportunity to demonstrate that
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FYJI 1PLP EXAMPLE 3

USE P

CREATE P LIST STRUCTURE

ENTER RECORD STRUCTURE AS FOLLOWS STRUCTURE FOR FILE B P DBF

FIELD NAME TYPE WIDTH DECIMAL PLACES NUMBER Of RECORDS 00004

001 PART NO C 2 DATE OF LAST UPDATE 01 0185

002 PART NAME C 6 PRIMARY USE DATABASE

003 COLOR C 6 FLD NAME TYPE WIDTH DEC

004 WEIGHT N 2 IMll PART NO C 002

005 CITY C 10 002 PART NAME C 006

006 RET I2H i COLOR C 006

INPUT DATA NOW N 004 WEIGHT N 002

e 15 CJTY C 010

USE P
TOTAL 00027

LIST STRUCTURE LIST

STRUCTURE FOR FILE B P DBF K 10 1 P1 NUT RED 12 LONDON

NUMBER OF RECORDS 00000 00002 P BOLT GREEN 17 PARIS

DATE OF LAST UPDATE 01 01 85 10003 Pc SCREW BLUE 17 ROME

PRIMARY USE DATABASE 000lil4 P4 SCREW RED 14 LONDON

FLD NAME TYPE WIDTH DEC

001 PART NO C 002 USE S

002 PART NAME C 006 LIST STPUCTURE

003 COLOR C 006 STRUCTUI E FOR FILE B S DBF

004 WEIGHT N 002 NUMBER Of RECORDS 00003

005 CITY C 010 DATE OF LAST UPDATE 11 13 84

TOTAL 00027 PRIMARY U 3E DATABASE

FLD NAME TYPE WIDTH DEC

001 SIJPP NO C 002

lillil2 SIJPP NAME C 006

003 STATUS N 002

0 44 CITY C 008

EXAl4PLE 2
TOTAL 00019

LIST

00001 51 SMITH 20 LONDON

00002 52 JONES 10 PARIS

00003 53 BLAKE 3111 PARIS

USE 5P

LIST USE 5P

00001 51 PI 300 LIST STRUCTURE

00002 51 P2 20ll STRUCTURE FOR FILE B 5P DBF

00003 51 P3 400 NUMBER OF RECORDS 00006

00004 52 PI 300 DATE OF LAST UPDATE 01 01 85

00005 52 P2 400 PRIMARY USE DATABASE

00006 53 P2 200 FLD NAME TYPE WIDTH DEC

001 SUPP NO C 002

GOTO 3 002 PART NO C 002

INSERT BEFORE 003 DTY N 01l3

RECORD 1l0003 TOT L 00008

SUPP NO XX LIST
PART NO YY 00001 51 PI 300

QTY 999 00002 51 P2 20111

000ll3 51 P3 400

LIST 00004 5i PI 300

01l001 51 PI 300 10005 52 P2 400

001l02 51 P2 200 0t 006 53 P2 200

00003 XX YY 999

00004 51 P3 400

00005 52 PI 300

00006 52 P2 400

00007 53 P2 200 EXAMPLE 4

DELETE RECORD 3

00001 DELETION 5

PACK

PACK COMPLETE 00006 RECORDS COPIED

LIST
USE 5

00001 51 PI 300 DISPLAY ALL FOR SUPP NO 51

00002 51 P2 200 00001 51 3MITH 20 LONDON

00003 51 P3 400

00004 52 PI 300

00005 52 P2 400 COPY TD TEMP FOR SUPP NO 51

0001216 53 P2 200 00001 RECORDS COPIED
USE TEIIP LIST00001 51 SMITH 20 LONDON

REPLACE ALL QTY WITH 999 FOR PART NO PI

l2I0002 REPLACEMENT S

LIST
0012101 51 PI 999

00002 51 P2 200

00003 51 P3 400

00004 52 PI 999

00005 52 P2 400

00006 53 P2 200
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EXAMPLE 5 EXAMPLE 8

USE TEMP USE RESULT 2

DISPLAY ALL FIELDS CITY
1i1I1i1I1i1I1i1I1 LONDON COpy TO RESULT 4 ALL FIELDS SUPP NO SUPP NAME

STATUS CITY FOR CITY LONDON
AND PART NO P1LIST CITY

1i1I1i1I001 RECORDS COPIED1i1I1i1I01i111 LONDON

COPY TO RESULT FIELDS CITY USE RESULT 4

1i1I1i1I1i1I@1 RECORDS COPIED LIST

00el01 S1 SMITH 20 LONDON
USE RESULT

LIST
0121@01 LONDON

EXAMPLE 9

USE RESULT 2

EXAMPLE 6
COpy TO RESULT 5 ALL FIELDS SUPP NO SUPP NAME

STATUS CITY FOR CITY LONDON
AND NOT PART NO P1

1i1I@0@2 RECORDS COPIED
USE RESULT 5

USE SP LIST
COpy TO TEMP1 FOR SUPP NO S1 000el1 S1 SMITH 20 LONDON

1i1I@@12I3 RECORDS COPIED 0012102 S1 SMITH 2el LONDON
USE TEMP1
LIST

000@1 Sl P1 31i110
1i1I0002 Sl P2 20@

00003 Sl P3 400
SELECT SECONDARY
USE P

EXAMPLE 10JOIN TO TEMP2 FOR PART NO S PART NO
USE TEMP2
LIST

0@0@1 Sl P1 300 P1 NUT RED 12 LONDON USE 5
@@002 Sl P2 200 P2 BOLT GREEN 17 PARIS SELECT SECONDARY
0@0@3 Sl P3 400 P3 SCREW BLUE 17 ROME USE SP

COPY TO RESULT FIELDS PART NAME JOIN TO RESULT 6 FOR SUPP NO P SUPP NO
0@0@3 RECORDS COPIED USE RESULT 6

USE RESULT LIST
LIST 00001 S1 SMITH 20 LONDON S1 P1 300

000@1 NUT 00002 S1 SMITH 20 LONDON S1 P2 21110
00002 BOLT 00003 51 SMITH 20 LONDON S1 P3 400
00003 SCREW 111@004 51 SMITH 20 LONDON S2 P1 31210

00005 51 SMITH 20 LONDON S2 P2 400

00006 S1 SMITH 20 LONDON S3 P2 2@0
00007 S2 JONES 10 PARIS S1 P1 300
00008 S2 JONES 10 PARIS 51 P2 200

EXAMPLE 7 00009 S2 JONES 1121 PARIS S1 P3 400

00010 S2 JONES 10 PARIS S2 P1 3111111
111011111 S2 JONES 10 PARIS S2 P2 4111111

0111012 S2 JONES 10 PARIS S3 P2 200USE 5
00013 S3 BLAKE 30 PARIS S1 P1 300SELECT SECONDARY
0@014 S3 BLAKE 30 PARIS S1 P2 200USE SP

JOIN TO RESULT l FOR SUPP NO S SUPP NO 00015 S3 BLAKE 30 PARIS S1 P3 400
USE RESULT 1 00016 S3 BLAKE 3@ PARIS 52 P1 31110
LIST 00017 S3 BLAKE 30 PARIS S2 P2 4000001 51 SMITH 20 LONDON 51 PI 300 00018 S3 BLAKE 30 PARIS S3 P2 21110111111002 51 SMITH 2111 LONDON 51 P2 20111

00003 51 SMITH 20 LONDON 51 P3 400
0 1111114 52 JONES 1111 PARIS 52 PI 30111

11101111115 52 JONES 1111 PARIS 52 P2 40
11111111106 53 BLAKE 3111 PARIS 53 P2 2111

SELECT SECONDARY

USE P

JOIN TO RESULT 2 FOR PART NO S PART NO
USE RESULT 2

111001111 51 SMITH 2111 LONDON 51 PI 3111111 PI NUT RED 12 LONDON
111111002 51 SMITH 2111 LONDON 51 P2 2111111 P2 BOLT GREEN 17 PARIS
1110003 51 SMITH 20 LONDON 51 P3 400 P3 SCREW BLUE 17 ROME
1110004 52 JONES 10 PARIS 52 PI 300 PI NUT RED 12 LONDON
00005 52 JONES 10 PARIS 52 P2 400 P2 BOLT GREEN 17 PARIS
00006 53 BLAKE 30 PARIS 53 P2 200 P2 BOLT GREEN 17 PARIS

COpy TO RESULT 3 ALL FIELDS SUPP NO SUPP NAME
STATUS CITY FOR CITY LONDON

OR PART NO PI
00004 RECORDS COPIED

USE RESULT 3

LIST

0001 51 SMITH 20 LONDON
00002 51 SMITH 20 LONDON
1110003 51 SMITH 20 LONDON
0001114 52 JONES 10 PARIS
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The Impact of User Developed Applications
on Systems Development
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Department of Management Information Systems
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ABSTRACT

User driven computing has experienced tremendous growth in the 1980 s If users were equipped with
a0 lication development tools it was felt that much of the application backlog cculd be all vla ed
H 1ever studies of the scope and nature of userdevelojCed applications reveal that these applcatlons
satisfy individual and departmental level informat on requireme ts r ther than lessenlng the
traditional backlog Without the use of fourth generatlon tools and lnformatlon center support many of
these user requirements could not have been satisfied at all

One of the critical roles of the information center analyst is to provide su ort for continued
or anizational learning However if end user co putinG is to be cost effective policies must beestablished to assure continued growth and at the same tic1C to maintain adequate controls over

technology and application development

the 70 i UPS capacity an increase of 20 times overIn his text Application Development Without
the decade and was expected to increase to 75Programmers James Martin argues that many of the
percent of the total workload by 1990problems of traditional systems development

including long dev lopment cycles formal End user computinthe lgE Anal r rejJort aruesrequirements specificatlon and formal malntenance in the not distant future probably will overHhelmprocedures can be overcome by user driven computing the information systems department End users willIn the environment Martin describes users will work demand services and support far in excess of whatwith systems analysts to create their Olffi
the I s department can provide within budget orapplications using tools such as application
even with a reasonable increase in the budget 6generators to create prototypes 1
Some of the problems which will be likely to result
from the rapid expansion of end user computing areThe organization of an information center staffed the incompatibility of hardware software and datawith consultants who work with users is a valuable lack of procedures for documentation and dataapproach to providing end user computing n

security and increasing demands for supportcorporations with welldesigned data bases r rtln

suggests that 70 percent of user needs can be met The success of the information center willwith query languages and report generators Less
inevitably lie in its successful management In thethan 10 percent of the end user demands for new December 1983 EDP Analyzer article Coping with Endapplications require formal programming in lanGuages User Computing several success factors aresuch as COBOL In addition the maintenance problem discussed Providinu users with access to corporatecan be alleviated 2 Report and application data standardizingb personal computers offeringgenerators will provide tremendo s pr ductivity training and encouraging innovation are effectiveincreases eliminate formal speclflcatlon and
strategies However the report argues that a firmcreate applications that are cheap and qUlck to will be better able to cope with this new phenomenonmaintain
if it identifies high leverage uses for end user

computing uses that will help the company improveChet Mills an expert in the manage1 18nt o en user
and protect its competitive position 7computing argues that the underlYlng obJectlve of

the information center is to e ble operating level
The purpose of this paper is to describe the scopemanagement to get the informatlon they need to make
and nature of user developed applications tomore timely better informed accurate buSlness
identify their impact on managerial productivity todecisions nparticular end user t ols should
assess their impact on application developmentreduce the tlme It ta es to onvert data lnto useful
productivity and to identify guidelines that willinformation for decislon maklng
assure continued growth and at the same time
m ntain adequate controls over end user computingThe organization of an information center can also
Information systems professionals must not only bebenefit the information systems staff directly i1ill
aware of these issues but also develop effectiveargues by freeing lis professionals from time
strategies to u ximize the investment being made inconsuming maintenance tasks and enabllng them to userdriven computing Data processing educatorsdeal with larger scale systems issues In companies must develop curricula to train future informationwhere information centers have been implemented for
center professionals and end users in theirover 12 months llll reports I s management has
respective roles in business systems develo nentreported a reduction in the ad hoc application

backlog That is many of the requests for changes John Rockart and Lauren Flannery s study Theand modifications in reports can be handled by the
Management of End User Computing provides ausers themselves With the information c n er in
thorough view of users their needs and theirplace I s management is in a better posltlon to applications within seven major organizations Sixdevelop true corporate data repositories which end types of end users were identified includingusers can use to fulfill their specific information
nonprogramming end users command level end usersneeds 4
end user programmers functional support personnel
end user computing support personnel and dataSince Martin s text was written the growth of end
processing proGrammers The largest percentageuser computing within organizations has been over
studied were functional support personnelwhelming The November 1983 issue of JDP Analyzer sophisticated programmers supporting end usersreports this growth at one of Xerox Corporatlon s
within functional areas Because of the diversitymajor business components between 1970 and 1980 5
of end users Rockart argued that multiple softwareIn 1970 end user computing at this Xerox compon nt
tools and differentiated training should bewas a very small amount of the 3 5 mllllon
available to meet their needs 8instructions per second MIPS capacity By 1980

end user computing had grown to almost 40 percent of
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Of the end user applications utudied jJ percent
effect ivcn I of their own applications 13

were report generation and inquiry simpie anaJysL
and 50 percent were complex analysis Fiftv t JO

In a cluV f end user cOlnputing with 21 firms Tor

percent of the systems were departmental in ope
uilIlllJ aC i hCl tified some of the issues raised by

and 31 percent were personal Thirty six elc me of I lc lLtti L J toward end user computing Of the

the data used for user developed applicuti ns w u
fir 31 1ii d 3even had personal computers for

extrcted from production files In th0 i IIS
USd but r inf rilaUon center six had personal

studled most of these systems were d vc lol ccd by computuI d I U iJformation centers and eight had

functional support personnel for non fTU l d llnin 0ld
illfJl lI

at2
1 dlt cr but no personal computers for

users

CJ

UJt r

f the s ven fiTms I1uckart stLld16d LJv lU ctil
ure 1 1 1 tLe study WCici poli2ies affecting user

lnforma lon center None of the ihd d0vel Jpel Jfli ations Only two of the companies

strateglc plan control policies I 1 kanj 1
SUJ v uJ 11I ncd Lo 8stablish ejuali ty assurance

assessing application development Fl iAi tiC ful rJ h liislliC j J USer applications even thoubh most of

end user computing
eli HI u utiV e3 intel vi8wed expected user

tlFpllat 1 I j u6ranlllled in pro edw al lanbuaes to

The question of whether informatioL dIed S hacc
ii 2 11 cefLient in cOilparison to systems

enabled firms to reduce their ppli ell tiUlI
j 8 1 j F l 3Cnnel However most of the

development backlog has been explored in s verul
j i o X8 il j t elatively Htt18 concern about

studies In a report on end user cumputinb in 11
lS cl H C tel c in 2v lL vino applications 1

medium to larGe corporations plus two J S

government agencies 3 percent of thE orL ani aticn
Til nil 1 2xpress8d by the lIS executives was

reported a backlog reduction that at leat ca ne uJ
thee peLic Itb1 problem of mainframe data

to their expectations percent aU that any
contumin n To 6uard Guinst th s users were

reduction was less than expected and E l pd cent
nut liHl lpj l1ad lata to pl oductlon datu flIes

said that it was too soon to tell the 8ff8ct of th8
HUdE ld Li y cuuld download extracts of production

backlog 9
data tu el jlceir queries and reports

A closely related question was whether the US of
Tu OV8r 1e the problems of userdeveloped

fourth generation tools in application development
appli at I n3 uUlITaIleS argues that the internal

would reduce development time In fa2t 7 percent
aulit fw c tion hould be responsible for their

o the companies observed a reduction in development quality end that 1IS should establish systems

tlme and about half of these firms reported that devflbprre t standards Such standards would

end users were using the tools directly
facllita ystems levelopment maintenance sharing
of systern and traininc Hockart too recommends

In his study of end users as application developers
that poLic ies be des ed to address the

McLean identifies three types of computer
dccumentatvn data securlty and data management

applications personal applications which are
rEquirem b uf user applications 15

designed to serve the needs of th individual

departmental applications which provide th
A number cl issue are raised by recent studies of

reports queries and analyses for the department s
end user I pplications Most user developed applica

information system and corporate applications
tions are queries or reports from extracts of

which involve data from several departments 10 pr oducti on elata files As such most of what users

Personal applications which include queries and ad
are doinG i s not likely to affect the new applica

hoc reports can reduce the workload of data
tion deve c pment backlog However the prototyping

processing professionals Departmental applications
of appliC E tions using fourth generation tools can

which use local data files often require data i lprVe thE productivity of traditional projects by

processing assistance in requirements analysis and proiding better requirements specifications and

technical support Corporate applications follow deslgn dccumentatlOn

the traditional life cycle but fourth generation
tool can be used in prototyping establishing

Info mat otJ center analysts should help define

requlrements specifications and developing appllcatllm requlrements for userdeveloped systems

documentation
This mean determining if a particular application
can beot be supported by using microcomputer based

In his study of the impact of userdeveloped
software an office automation system or a

applications on the backlog Robert Rosenberger
mainframe Iased application generator

argues that end user computing consists mainly of

the illdefined one shot types of personal and
Requireml nts for documentation of userdeveloped

epartmental applications which do not significantly applicatins should be established and include data

lmpact the DP backlog The backlog of larger
file defi1 tion input output specifications logic

production systems projects is not necessarily
cJntroh and operational procedures Applications

lessened 11
vlhich are transportable to other departments should

be identified to prevent the tendency to re invent

Users according to McLean are in an eXGellent the whee

posi ion to impact the maintenanGe problem
partlcularly those changes designed to extend or

Controls over hardware and software will be

enhance the features of a system If users are necessarJ to assure that microcomputers are

equipped with the tools to make simple queries compatible with the corporate data processinG

generate reports and undertake analyses most of network imve access to host based data files and

this maintenance can be offloaded from DP
can sha e network resources such as high speed

professionals 12
electronic printers and hard disk storage devices

Control ever application development will require

In a study by Rivard and Huff available literature
t ser ma Ei rs themselves to identify priorities for

was used to define the success of userdeveloped
end user co mputing

apvlications as resulting from a decrease in the DP

application project backlog and a decrease in the DP The grJ th of end user computing entails a process

U1aillLenance load However interviews with DP
of org rjzational learning which Chet MHls

professionals in ten orGanizations revealed that the
describe In the first stage users satisfy their

primary aspects of success were user satisfaction
ndLvidL 1C data needs by making queries and gener

with DP services improved user productivity
ating repcrt s After initial success applications

decreased use of outside tilnesharing and the requirirg more complex logic are developed durinG a

assurance that the users were able to use computer
3econd phase In a third phase users recognize

resources in a manner profitable to the firm The hat mu ple applications share the same data and

authors suggest that users themselves should be held efforts e made to consolidate data minimize

responsible for evaluating the SUCGess and cost
redlmdarli and improve data integrity
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In the fourth phase Mills describes users begin to Referencesextend existing applications and in some cases

require very sophisticated application software
Now t e information center evolves into an

1 James Martin Application Development Withoutappl cat on development center us ng more Programmers Englewood Cliffs NJ Prenticetraditional systems development techniques and Hall In 1982 p 55technologies In the last and fifth phase
information center analysts are moved into 2 Ibid p 83 84functional groups to work with users to develop
information systems that support business plans J Chester Hills The Information Center DRS16

Journal V 1 No 1 1983 p 4
The phases which are defined by Mills depict a stage 4 Ibid p 7evolution which not only involves the growth of
technology but also a process of organizational 5 Future Effects of End User Computing EDPlearning To support this learning curve Analyzer November 1983 V 21 No 11 p 4information center analysts will need to provide the
training and support which will be critical in 6 Ibid p 3
moving from one phase to the next

7 Coping with End User Computing EDP Analyzer
February 1984 V 22 No 2

8 John Rockart and Lauren Flannery The Manage
ment of End User Computing Communications of
the ACM October 1983 V 26 No 10 pp 77
780

9 User Driven Technologies Personal Compu
ters Information Centers and Fourth Genera
tion Languages Port Jefferson Station NY
FTF Technical Library 1983 Reported in EDP
Analyzer February 1984

10 E R McLean End Users as Application Develop
ers MIS Quarterly V 3 No J December
1979 pp 42 43

11 Robert Rosenberger The Productivity Impact of
an Information Center on Application Develop
ment Proceedings GUIDE No 53 Dallas
Texas November 1981 pp 918 932

12 McLean p 44

13 Suzanne Rivard and Sid Huff User Developed
Applications Evaluation of Success from the
DP Department Perspective MIS Quarterly
March 1984

14 Tor Guimaraes The Benefits and Problems of
User Computing Journal of Information s ems
Manage V 1 rall 1984 pp

15 Rockart p 784

16 Mills pp 42 46
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THE PSYCHOLOGY OF EFFECTIVE PROHPTlNG

by

Dr Gerald N Pitts

Trinity University
San Antonio TX

jlBSTRACT

The design of the interface between the system and the user must The experimental studv of word associations began with Sir

consider the psychology of the user as well as the hardware and Francis Calton Jh was concerned with the association of ideas

software constraints of the system Hany users are often dis He looked at 75 hords individuallv starting a stopwatch the

appointed to find that their productivity has been significantlv moment he saw each word and stopping it as soon as two different

reduced by factors such as cumbersome data entry procedures associate idea had occurred He observed that different types

obscure error messages inconsistent procedures unclear error of words give r l e to different types of associations some

handling and or confusing sequences of conflicting directions elicited purely Yli lllCcicLt I l most frequently and others

Since computers were developed by the people does it not were as 1 ike ly tl arOUSL visual images as verbal associations

stand to reason that computers should be designed for the Later research h lS emphasized especiallv the nature of verbal

people as well The need for a holistic systems design result associations l1ton s test of association of ideas became a

ing in a highly adaptive flexible interactive graphical man word association test Since one need only analyze the discreto

machine interface is crucial words produced b the subject i e verbal stimuli would produce
verbal responses which could quantifiably be evaluated the

Introduction stimulus response theory of the behaviorists investigators could

be directly applied to verbal stimuli and verbal responses In

I have chosen the field of associative language theory to ex the earliest stl ies subjects were instructed to respond as

plain the predictive quality of natural language Of all exist quickly as possible to each word with another word This dt

ing language theories it alone accounts for lJ s aJ ilJY of cJtete 6 e 6 C ou was discovered to have three basic attri

language as it examines word frequency 1a tency comprehension butes namely ccrrrrr TJ wf itl r ateJ1c y ulHi c ea icatoltl types

ratio and classification structures

Commonali ty is ehe J eqIH Y1cy with which an association is given

The appropriateness of verbal association in regard to prompting to a work by a large group of people The discovery of discretL

cues is essential in this discussion for if one can objective free association was of immense importance as it illustrated

ly and extrinsically measure the way in which the vast majority the universality of some components of language For example

of people use language you have not only the groundwork for in studies done by Kent and Rosanoff discrete free associations

asking the right questions to get desirable answers you have for approximately 250 words were given by 1000 subjects They

an information theory as well For these reasons I have exam found that certain words are given by many subjects as responses

ined verbal association and propose to explore the following but others are given rarely Another attribute of the frequency

guidelines for optimal prompting systems is that it often has a characteristic shape i e a few associa

tions are produced by a few subjects For example responses

1 Word frequency to the stimulus word Y1eedfe in the Kent Rosanoff norms are as

follows

2 Latency or comprehension
thread 60

3 Types of association synonyms contrasts antonyms

subordinates superordinates coordinates completions pin 158

4 Two Associative Laws sharp J52

5 Proper Sentence Structure not discussed in this paper
sew s 135

After weeks of exhaustive and intensive research I have dis sewing 107

covered that the field of prompting dialogue in the computer

interface system is one that has been seriously neglected if not Note a rapid drop in frequency

virtually ignored by the technicians and programmers as perhaps

they feel that it is the job of the linguist or professional steel 53

language theorist to develop such a system Prompting as a dis

cipline or systematic study is a relatively unexplored area yet point LO

the need for natural language intercourse between computer and

human is universally recognized by the computer industry and instrument 6

society at large The key in successfully designing and imple
menting a highly interactive interface system lies not in formal The remainders WPl e 1 subject answers per each for example

computer language applications but in the study of linguistics blood broken camel and crocheting

explicitly as it applies to natural language in which highly
associative aspects of verbal behavior and theories of meaning The most frequent responses like thf1ead have high commonality

are primary concerns unlike bj ood which has only 1 occurrance in one thousand The

most frequent response in this example i e tlutead is commonly

A fundamental goal essential to the development of effective referred to as the PJUmaJlIf f1e6pO l6e

prompting systems lies in the acquisition of a tool which entails

a word recognition system Such a system has a highly associ The second aspect of association is the relation between the

ative quality and it has been found that verbal association is frequency of an association and its tateYlcy or reaction time

an explanatory approach to many aspects of language behavior that Tests have revea ed that frequent associations occur more

implicate meaning when interpreted in modern terms The associ ckly than lese frequent associations The findings of

ative definitions and theories place their emphasis on the studies conducted in this area reveal that infrequent associa

palleJtll of verbal associations that a word elicits These ap tive resJlonses hal greater conditional uncertainty than fre

proaches represent the combined influence of early word associa quent ones and 1I1creased uncertainty results in longer reaction

tion research and the role learning tradition that began with time

Ebbinghaus and Watson s behaviorism
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Finally the third feature of associations is their qualitative The associative structures of nouns and adjectives led to thequality The distinctions between kinds of associations is two basic observations about associationpsychologically profound The more on classificatory
systems have distinguished such types of association as synonyms 1 The fundamental relational scheme for nouns is g oupswift fast contrasts or antonyms fast slow subordinates tng Some groupings are very well defined such asanimal cat superordinates hammer tool coordinates dog cat but other groupings do not have such simpledog cat completions sharp needle assonant or rhyming asso names bees flowers
ciations pin tin and various personal or egocentric associ
ations lonesome never 2 Familiar adjectives often yield eO a6t or antonymo

as associates for example alone together activeSome investigators notably Woodworth have grouped the various passive alive dead back front etc Such contrastassociative types into a smaller number of psychologically use pairs accounted for 29 of the 278 common adjectivesful categories Woodworth proposed four general categories sampled in these studies

1 definitions The structures of these laws are developed partly through ex

perience with perceptual objects and social usage which requires2 completion and predication verbal elements and new relations constantly arise as the social
and non social contexrchanges This observation is of the ut3 coordinates and contrasts most importance because it clearly indicates that associative

meaning is not fixed but rather a dynamic component of lan4 valuations and personal associations guage The underlying associative reactions are allowed to vary
as the situational context changesAnother very valuable category introduced by these studies in

clude the distinction between oyntagmate and p ad gmate The value of the verbal association approach cannot be underassociations which appear in psycholinguistic literature Syn estimated especially in regard to the predictive qualities oftagmatic associations are ones that could follow each other in language This becomes of ultimate value in the discussion of
a sentence table chair run walk in out hence this category prompting systems for if one can anticipate the way in whichcorresponds to completion and predication in Woodworth s scheme most people use a language then it stands to reason that oneParadigmatic associations are from the same grammatical class can clearly develop the correct criteria for asking the righthence they could replace each other in a sentence table chair question Verbal association is an objective and reliablerun walk in out This category subsumes most of the associ approach to the study of meaning It can be used as a measureations classified under coordinates subordinates superordi of meaningfulness The number of different associations
nates synonyms and antonyms in classification schemes given word provides an estimate of sequential dependency between

the word and ones that might follow therefore relating theassoThere is some evidence that the frequency distribution of asso ciation technique to information theory The associativeciations conforms to Ztp6 o Law Zipf was concerned with the clusters derived from factor analysis of associative overlapfrequency of occurrence of different words in ordin language data reveal very important semantic characteristics of linguisuse rather than with associative frequencies He related the tic concepts such as synonymity antonymity and membership infrequency of different words to the rank order of their fre common conceptual categories as well as suggesting basic waysquency by charting out the frequency of words by ranking them in which information can be structured in long term memory ason a chart and comparing different words from American news for example with contrast and grouping The positive featurespapers plotted against the rank of words when ordered with of the verbal associative approach to meaning is of immenserespect to the frequency of occurrence both on a logarithmic significance and consequence in the understanding of languagescale Rank 1 is the most frequent word Rank 2 the second and in the discussion of the development of effective promptingmost frequent and so on The ordinate shows the frequency with in the interface systemwhich each word occurred in the text newspaper The results
of this study were astounding Not only did the two sets of
scores correlate to a high degree but when plotted on logarith
mic scale the result was a straight line Expressed in a

different way the product of frequency and rank is an empirical
constant fr C hence the term Ztp6 o Law Perhaps not sur

prisingly the same logarithmic relation holds between the fre
quency of an associative response and its rank order of fre
quency Thus ordinary language usage and word association re

sponses appear to obey very similar laws This is extremely
important because it is evident that the word association test
reveals one very important dynamic component of natural lan
guage behavior Further studies were conducted Howes that
determined verbal behavior in the association experiment is sta
tistically equivalent to natural verbal behavior There are
numerous examples in which association norms are predictive of
verbal behavior in a variety of situations

The associative structure and grammatical structure is an area
which was explored as a result of the discovery of verbal asso

ciative behavior These examine the relations among associative
distributions associative meaning and grammatical class It
was revealed that grammatical classes have larger and more

diffuse structures than do semantic associations No sharp line
can be drawn between grammar and meaning but meaning is definite
ly influenced by relations in the natural world which fall
outside the scope of the verbal associative approach

Associative relations among words of various form classes were
examined in this study particularly the paradigmatic syntag
matic distinction It was found that form classes differ sys
tematically in the degree to which they yield associations of
the two types The associations to nouns are primarily paradig
matic i e nouns predominantly yield other nouns as associates

For example movement yields motion On the other hand ad
verbs are overwhelmingly syntagmatic in their associations

i e the associates are words that occupy different positions
within phrases or sentences For example the adverb amazingly
yields right new accurate Verbs and adjectives fall in be
tween yielding about the same proportions of paradigmatic and

syntagmatic associations
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ABSTRACT

The term fourth ener tiCll lan uabec L GLs is foreitIi tc l t l Pu t Tpro rarls

tut Hill become as nece3sary as COBOL i thin the nlext reI
r

I

h

backlog has spurred th nfor atioll eenters COtlC8Vt hith L t fer

the user The I GLs area is exuuined und defined with m Jv d e 1 dxistin

jXlckabes

11 1 th their managers
oc the many information centers has

tle tJPlications development bo cldos

APPLICATION DEVELOP 1ENT BACKLOGS
1 C ue ore fal liliar Hith what computers can

ttl t inereasintl amow1ttl of computer

Organizations throuchout the country are sufferin sUP1JOrt 1 the long run th8 information center

Iith the corJmon problefll of backlog in the develo J ctafL II Ll be ac omi lishinwhat should have been

j lent of computer ajJplications At the 1982 Associa done or eats heljJ users to become hlore

tion for COlll uting l1achinery ACM weeting in Dallas invol ed ill use of computers to obtain the

statistics were noted that at least thirty month relluLed inl o r mtion for use in decision makinG

backlogs existed This did not include the invisible Tfwse infc J ation centers can provide the means

backlog identified by James Martin as those ajJplica to arcl thE ijucation and control 01 users as they

tions users do not subrait because they realize their aC luire tJ estiraated 20 willi on microcomjJUters in

requests would be added to the queue rtin 1982 the U S b iness world alone by 1987 International

Data ortl I 1Jt iOD 1984 By that time users will be

Additionally one of the primary reasons Hhy organi doing half wore of their om computing

zations have so readily accepted personal computers

has been the application development which can be

accomplished on the devices Even so Dany did not BACiGROUND OF 4GL DEVELOPI1ENT

realize the increasing use of personal computers
until the Portia Isaacson panel presentation at the NonendQt lr i s a cO1tinuing problera in the informa

National Computer Conference in 1983 Issaacson tim indue try The terminology for fourth generation

1983 Even her forecast was exceeded by Interna lanbuaLe 3 GLs is aD excellent example of nomencla

tional Data Corporation s statement that the U S ture develJfJment Another term often used with

personal computer market will surpass mainframes by imilar ue3 tlin is application eenerator Vendors

1984 International Data Corporation 1984 ofter use t oth terms to describe their products
depedin s ujon the preferences of the prospective
buyer Y r thi s material an assumption is the

INFOln1ATION CENTERS ac ce i tunc I f machine language as the first genera

tion and elllbler as the second Third generation

The information center concept came into being about lanya es li iv8 included the term procedural with the

a decade ago at IBM Canada Hannond 1982 Tl8 eXUlllplelJ f BASIC COBOL FORTRAN PASCAL PL l and

concept oriinated with the objective to help l ers ADA alon ith lITany others

learn to help themselves by generating many of their

own reports and in developing some of their om The tenl LlllJroGecural has been used to describe

computer applications The information center thOSE pr Tdr ini lanUges that permit the user to

concept is also needed to improve the typical systems speGHyl is to be accomplished rather than the

methods by encouraging the use of automated desi5r dotallecl hCH used in the more common procedural

fourth generation languages and jJrototyping Martin lancf11a eERull 1983 An application generator

1983 The information center should sUjJport a Ihere l OITl are filled in by the user is said to be

natural division of labor between the end users and nonp oc CllJitl but most professionals say that using

the data processing staff Martin 1981J However such a tSErwrator is not prorammills Host fourth

the organization s infonnation manager must previde s meraticl lan UaGes are described as nonprocedural

the necessary policies and procedures for the control hOvJGver ill ne resel1ble third generation procedural

of the organization s data herever they are used lanola E r u t o than others and some have both

lpalitiE 1atin 9nd HcClure 1983

When the concept was first applied in our acade lic

program in 1182 it was impossible to JocQte informa

tion centers IBM came to the rescue md invited liJHT GJi1lERATION LANGUAGE DEFINED

students to attend their information center training

sessions along Iith regular customers NOli V1ithin Th8 terra urth Generation language was originated by

the St Louis area alone there are forty or lore agel E ad and Doulas L Harmon in a 1981

information centers available for students to tion jrt lc According to James Hartin for a

evaluate With one of the authors as a Iember of lancua u t J be lIorth call in fourth generation the

SLICE the St Louis Information Center EXchan e it fololln rnradE ristics should be present Ilartin

has been possible to visit many of the Gsnten and 19EL
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called relational data base management systems1 User friendly software
designed for personal computers were not truly2 Useable by nonprofessional programmer relational systems They used the design criteria3 Directly elnploys a data base system that resulted in agreement with E F Codd s defini

4 Code requires an order of magnitude less tion of a true relational system with the followinginstructions than COBOL
comJonents Codd 19325 Nonprocedural code used where possible

6 akes intelligent default assumptions about user
1 Relational data structure i e flat files

ants
relations tables

7 Designed for on line operation 2 collection of relational algebraic functions or
8 Enforces or encourages structured code rules of inference and
9 Easy to understand and maintain another jJerson s 3 collection of relational integrity rules

code
A Non DP users can leanl subset of lan6Uage in a The addition of artHicial intelliGence functions to

short time SALVO represents a departure from Illany fourth generaB Designed for easy debugbing tion iJroducts Irritten for mainframe comjJuters

4GLs ROM I1AINFRAME DATA BASE MANAGEHENT SYSTEilS AS INT GRATr1J SOFTHARE FOR l1ICROCOMPUTEHS

For a long time one of the authors was convinced that lGCent articles and advertisements appearedapplication development tools Here only usable by indicating fourth generation status for a number ofcomputer professionals APL is not a representative softHare lJacl abes for microcol1lputers One example
4GL however it was a pioneer tool for use in appli Jas a listing in Technoloy Transfer News updated in
cations develoJment by professionals not func the follolling issue to be more specific as to whethertional area lsers in management marketing or the

or not fourth enerati on should be used or in some
personnel department

cases where other products were required to give the
items a 4GL status The update made the earlierA nwnber of languages recognized today as 4GLs origi evaluation similar to a description of twenty fournated in connection with mainframe data base manage relational data base systems appearing in the samement systems NOMAD now known as NOMAD 2 Ifas time frame Bowerman

available through National CSS for many years and is
now a product of Dun Bradstreet PER earned an

A nwnber of software j ckages advertised asexcellent track record and continues to be provided integrated paclmges probably I ill also attain recocby Sperry RAMIS now RAMIS II is a well known nition as 4GLs Software vendors contlnue to sellproduct of the Mathematica Products Group FOCUS was
separate packages for sjJecific applications such as

designed by Gerald Cohen who was instrumental in the Hard processing business graphics data base manageearly development of RAMIS then departed to form ment numerical analysis decision support systemsInformation Builders Those individuals who use report generators data dictionaries online and
ADABAS are familiar with NATURAL from Software AG of butch apj lications development tools communications
North America Incorporated Others who are and others These products have continued as
familiar with TOTAL from Cincom Systems are probably separate items because the market has continued
using MANTIS OUr university uses Cullinet s ID Users are now demanding integrated software A goodand are considering the enhanced ID R with its 4GL example is Applied Data Research ADH IDEAL offered as
These examples are representative of 4GLs originating an advanced application development tool for end
in mainframe data base management systems but these

users programmers and systems analysts ADR IDEAL
references are not all inclusive However most of is an excellent example of an integrated concept
these 4GL examples are becoming available for use on although not originated as micro bused software but
microcomputers in either a stand alone mode of opera being designed for their use
tion or as a subset on the PC as a mainframe connec

tion
More specific integrated software for mi crocomputers
with yet unproven 4GL track records are DESQ from
Quarterdeck Software VISION from VISICORP4GLs ORIGINATING AS FOURTH GENERATION LANGUAGES MS rITNDOWS from Microsoft Corporation and SYMPHONY
for use with LOTUS 1 2 3 Other products to watch

In 1981 one author became acquainted with the durin development and maturity are MILLENIUM from
developers of PRO IV a 4GL developed from the the M Cormack Dodge Corporation for USe on IBM s

beginning to become a user s application development Personal COInputer XT 370j APPCEN and awlicationtool as well as useful by professionals Miller
generator from the Software Express and UMBRELLA1982 This group at Data Technical Analysts DTA from Hogan Systems Additional views on the developrecognized that the existing 4GL language software
ment of fourth generation tools appear in a specialpackages were too large to be used on microcomputers report of Computerworld demonstrating the timelinessavailable at that time It as during late 1976 of this subject May 23 1934thut Mr Sushil Garg DTA s lead programmer began to

experiment with a concept now called 4GL that
marked the inception of PRO IV Mr Garg took note PC FOCUSof the vast nwnber of comInon elements in the many
different applications he was developing He began When usintMartin s book Apfllication Developmentstoring these common elements or modules pre coded

Without Programmers a major point is that muchin the computer then developed an algorithm to link
programming had to be done to make the new too sthem together to generate the application based on work For example the PC FOCUS software requlresthe end user s specifications rather than the conven about three million bytes and is delivered on eleven

tional coding of a computer program PRO IV is double sided double density floppy disks PC FOCUS
designed to run equally well on PCs and larger has been used since June 1933 in our MIS programasystems as all of its sophistication resides in witnessintthe gradual improvements as new releases
approximately 36K The 1982 National Computer have been received Distributed Processing withConference at Houston exhibited PRO IV demonstrated

FOCUS micromainframe link allows PC FOCUS users toat the CIE Systems booth PRO IV was also demon
jJrocess transactions in full screen FIDEL mode

strated as ALL on Microdata equipwent During against a data base on the mainframe computerNCC 83 PRO IV was announced as available on Digital Multiple users Ifill be able to access and or updateEcluipment Corporation s hardware and IBM PC XT
the same central data base simultaneously The new

SALVO is the first 4GL based on artificial intelli
release of PC FOCUS has add several needed areas

TABLETALK Visual Report Generator FlLETALK allows
gence and relational data base manaLement concepts the user to interactively create Master File Descripfor the IBM PC XT SALVO is desib ed for a wide

tions JALYSE Statistics Visicalc and Lotus 1 2 3v riety of personal computers requirinG only 6 B Interface and Bisynchronous 3270 InterfaceThe originators of SALVO rcognized that liJany so
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The equipment presently having the package is an IBM END USER COMPUTING
PC XT which uses 256K of primary storage plus a

circuit board with an additional 512K of RAM This

accelerator board was acquired when PC FOCUS relied
Of major COlcern today is the fear that top managers

on its circuitry for access control Later releases
throu hout all or anizations will not realize the

dropped the necessity for the circuit board as a
spread of end user computing The previous reference

control device and added a floppy disk for use to
to the 2C n llion microcomputers in American

move from PC DOS to PC FOCUS The XT uses a standard
businesse by 1987 is alarming It is not the number

IBM 10 Mb hard disk tmfortunately without a
alone that gives the most concern but the realiza

streaming device
tion t 1at u ers have little mainframes on their

desks TtE nicrocomputers are only the beginninb as

work stat lS designed around 32 bit microcomputers

THE CLASSROOM
with buil1 Ll telephones provide capabilities users

are not eC j ated to handle Neither do most top

The 4GLs are really not the future but the present
ma la ers l oitlize the added problems that will

While the components might not be available for
aC Cli1tlanJ tuse new devices with their improved

actual use in the classroom the theory on the topic
software Isers can organize their own functional

must be included for both the information systems
area date 1ses cenerate their own reports answer

major and business administration student After
their 0IJn hat if 4uestions apply business graphics

mainly providing only lecture for over two years
s read shc s statistical ajlplications and decision

students have hands on applications using the supjJort 3 telOs wHhout any hell from the central

PC FOCUS and MAPPER packages in the class Addi co nJuter 0 Iter and the computer professionals

tionally some area organizations have added tre 4GLs
to their production jlro ramming mode with the infor

Durin th gst decade jlrogress has been made in the

mation center At least four vendors have provided
use of da 3 base Illanaiement software and centralized

instructional materials and demonstrations for
control 0 Lil1jlortant or anizational data RejJOrts

students At least three former student s now are
froLl comput r and data processing centers can be

working in organizations with the 4GLs are thGir
trusted b clUse the data edited inputs and updates

IDaj or tool
are contrdled and responsibilities established Of

course 118re are ll any things we would like to do

Future 4GLs classes will increase the practical
better S Cl as ldetadatabases infortuation resource

applications using at least two packages and students
mana eL en and dec ision sUjlport systeras but

finishing the first course are askinr for more such rooress a3 been rewarding On the other hand

that they can more critically evaluate the material users ui t l evolt and attempt to retain their 0Iffi

for use in their companies The Chief Academc fUi1ct ionaJirea data lrocess the Llata on their mID

Officer of the University believes that industry worl stat l ne Ii thout sui ficient su J8rvision to retain

leaders need more exposure to that aspect of informa the organization wide data information hlanagel lent

tion systems by providing a summer graIlt on informa needed to r Eet the l1eeds of the or anization as a

tion systems tools to a post Master s o oup of whole

industry users

4GLs AND THE FUTURE

It may be too early to clearly define fourth genera

tion lan6Uaes However their acceptance to provide
users with the capability of acquiring their own

reports and developing some of their less sophisti

cated applications is impossible to deny Similar

uses by computer professionals to speed Ujl program

ming and application develo nent are being accepted
As prototyping techniques are perfected for use

during the development of more sophisticated applica
tions 4GLs will become more popular than they are

today Alavi Boar Canning A major area for

development appears to be 4GLs used Hith automated

structured system design tools

An integrated tool reported to improve user s

development of applications on an IBM PC lIT i s

EXCELERATOR from Index Technology CorporatioL This

software product was developed to assist in all

phases of systems analysis design and docwnen

tation User acceptance is not yet available

Lambert Another development tool designed to run

on UNIX V and reported to be in use on about twenty

different items of hardware by 2 000 users is APPGEN

from the Houston company Software Express Thomas

1984 These examples demonstrate that there are a

number of vendors attempting to develoj and rlarket

similar products
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ABSTRACT Companies are experimenting with the use of fourth generation tools in

developing application systems Two new development approaches which

incorporate fourth generation tools are Information Centers and prototyping
Each of these approaches rely on extensive and active involvement of the end

user In order for these approaches to be effective end users must be educated

about fourth generation tools This education should include knowledge about

what types of tools are available and when to use them in addition to

experience using specific tools

developed In this approach the fourth generation
tools provide the flexibility for end users to obtain

INTRODUCTION needed information on a timely basis

Data processing departments have generally not been The Information Center provides a setting in which

successful in keeping pace with requests for new end users can satisfy some of their own computing

applications This has resulted in large backlogs of needs The Information Center provides fourth

application requests I consequently end users often generation tools which are suitable for end users and

must wait a period of years for a request to be a data processing support group which will train and

satisfied Because this delay is unacceptable assist the users In this setting the user can

companies are experimenting with alternate approaches access corporate data to generate reports to answer

to developing application systems what if questions to obtain statistical results

and to select and examfne data in different ways In

Companies are trying to use new development tools some cases the user will also set up and maintain

fourth generation tools which will allow application specialized local data through Information Center

requests to be satisfied more quickly Since these facilities

tools automate portions of the abPlicationdevelopment process they make t e data processing The uniqueness of the Information Center approach

staff more productive While these tools are very lies in the fact that the end user does the

powerful their use does not always require extensive development work The end user determines the

data processing knowledge Therefore it is feasible requirements and then designs and implements the

for end users to partially satisfy their computing reports or simple application himself The role of

needs through the use of fourth generation tools If the support group in this process is to act as

end users can become more self sufficient they can consultants Initially there is a lot of interaction

bypass the application backlog between the end user and the support group but

As companies have experimented with the use of these
dependence on the support group decreases as the end

user becomes more experienced with the Information

new fourth generation tools two new development Center facilities

approaches have emerged These two new approaches are

Information Centers and prototyping Each approach PROTOTYPING

incorporates fourth generation tools and relies on

extensive and active involvement of the end users A second systems development approach which relies

Since end users play a major role in these heavily on end users and fourth generation tools is

approaches they must be educated about fourth prototyping 2 3 4 6 7J With this approach a

generation tools In order for the end users to be prototype or working model of the system is created

effective they need to know about the available quiCkly usl ng fourth generation tools In some

types of tool and when and how to u e them instances the final prototype model is used as the

prOduction system In other cases the final model

INPORMATION CENTERS i used as a statement of the system requirements and

One of the new system developmen approaches which
a producticm system is implemented using a procedural

many companies are utilizing is to have the end user
language slch as COBOL

do their own application development This approach The prototype is not built by the end user

is frequently implemented througp an Information themselves but rather through a cooperative eUort

Center 5 6 7 8J which is an internal organizational involving the end users and a data proce ing

unit whose purpose is to aid the end users in professional The expertise in the use of the

satisfying their informational needl The particular fourth generation tools is provided by the

Information Center approach is beneficial because of data processing professional The role of the end

its responsiveness and flexibility In order to make users i to provide information on the system

knowledgeable decisions end u erS often need requi remen ts and to evaluate the prototype and help

information more quickly than it can be provided by in its refinement Since the prototype i a working

traditional data processing service When end userl model part of the evaluation consists of the userS

function within a dynamic business environment the trying out the model to determine its acceptability

information needed for future decisions often cannot The evaluation and refinement of the prototype is

be specified completely at the time a system i8 repeated until an acceptable model is created
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APPROPRIATE FOURTH GENERATION TOOL expected to expose the student to the concepts
involved in these new approaches A more advanced

In recent years there has been a proliferation of course which specializes in fourth generation tools

tools which automate portions of the application from the end users viewpoint would be needed to

development process Many companies are provide more in depth knowledge and experience In

incorporating these new fourth generation tools into order to reach current end users appropriate
their system development approaches SOITle exampl es material could be taught in continuing education

of fourth generation tools are FOCUS NONAD RAMlS courses By careful structuring of courses the

INFO MAPPER and API 1 One characteristic of most university can playa vital role in educating end

fourth generation tools is that they are users to be effective in the use of fourth generation
nonprocedural as opposed to third generatIon tools

procedural languages like COROL
REFERENCES

Fourth generation tools are often classified

according to the intended purpose of the tool 1 Specific products mentioned in this paper are

Common classifications are report generators query meant as examples only and do not represent an

languages application generators and data exhaustive list of all applicable products The

management or database systems Some tools are very use of a product name is not meant as an

powerful serving multiple purposes through an endorsement of that product
integrated approach Examples of multi purpose tools
include most database systems and products like FOCUS 2 Appleton Daniel Data Driven Prototyping
which is not dependent on any particular database Datamation vol 29 no II November 1983

system
3 Boar Bernard Ap lication prototyping John

Many tools are appropriate for use in both Wiley Sons 1984

Information Centers and prototyping The

nonprocedural nature of most of the fourth generation 4 Developing Systems By Prototyping EDP

tools which are used in prototyping make them easy Analyzer vol 19 no 9 September 1981

enough for end users to use effectively in

Information Centers Some tools tend to be found in 5 Expanding DP Functions to Support the

only one of the development environments For Information Center Concept Computing
example special purpose packages such as financial Newsletter vol 16 no 8 April 1983 p 1

planning would be more apt to be used only in an

Information Center Fourth generation tools that 6 Martin James A lication Development Without

need more data processing knowledge would more likely Pr09rammers Prentice Hall 1982

be used in prototyping
7 Martin James An Information Systems Manifesto

EDUCATION Prentice Hall 1984

The end users playa major role in making the 8 Where Will Applications Be Developed EDP

development approaches of Information Centers and Analyzer vol 21 no 12 December 1983

prototyping work In order to derive maximum benefit

from these approaches end users should be educated

about fourth generation tools In prototyping the

end users need only basic knowledge about the fourth

generation tools involved since the working model is

built by a data processing professional In the

Information Center approach more expertise in fourth

generation tools is needed by the end user since he

is doing his own development End users need to know
what types of tools are available and the

capabilities and typical uses of each type In
addition to knowing about the types of tools the end

users need to know when it is appropriate to use a

particular type In order to become effective end
users also need knowledge about and hands on

experience with specific tools

Information about the different types of fourth

generation tools can be obtained from a variety of

sou rces For example readings from professional
pUblications promotional literature films and
demonstrations can illustrate the capabilities and

some typical uses of the tools The appropriateness
of a particular tool in a given situation can be
demonstrated by the use of examples and case study
discussions This study can help end users learn the

limitations and capabilities of each tool and aid

them in the selection of appropriate tools

Knowledge of a particular tool can be acquired
through the use of tutorials and manuals which

include many useful examples in addition to the

syntax rules Examples are needed to illustrate how

particular commands or combinations of commands can

be used effectively Expertise with the tool is then

gained through systematic use of the tool

Companies are going to need to educate end users One

way that universities can help in satisfying this

need is to provide appropriate courses Most future

end users are not computer science or information

systems majors in college However many of them do

take an introductory computing course which could

include some of the needed fourth generation
information An introductory course could only be
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J ORIAL EXPERT SYSl Er IS

Jams H Blaisdell
Computer Information systems

Humboldt State University
Arcata eA 95521

The following outline supports a one hour tutorial on Expert Systems It

assumes no prior knowledge of expert systems and is designed to meet the

following objectives

the learner should be able to define The Team Expert System

the learner should be capable of stating at least two examples of

successful Expert Systems
the learner should be able to state the components of an ideal problem
for an expert System
the learner should be able to list three categories of Expert systems

application
the learner should be able to describe the components of a simple Expert

system
the learner should be able to name and categorize at least three expert

systems tools
the learner should be able to judge the credibility of statements read

or heard regarding the state of the art of Expert systems

the learner should be able to state a conside e opinion regarding the

challenges and threats provided by Expert systems technology

mTRODUCl ION lit CSYlIA

Definitions
rhe DENDRAL family

Artificial Intelligence
The OPS family

Expert
The EMYCIN family

Expert System
DIFrlETER ANALYZER

Knowledge
EXPERT

Knowledge Engineering
CADUCEUS

Commercial Systems

History

proof of concept Systems

Mans quest for knowledge

Mans interest in replecating his essence in
GOALS 01 l N IDEAL EXPERT SYSTEM

machines

Key events leading to the state of Expert CATEGORU S OF EXPERT SYSTEMS TASKS

Systems Technology

Achievements to date IDEAL PROBLEMS DIFFICULT PROBLEMS
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KNOWLEDGE REPRESENTATION Small Commercial Development Systems

Research and Development Systems

INFERENCE MECHANISMS

Higher Level Languages for Expert Systems

Basic Concepts

Un ification Assembly Languages for Expert Systems

Resolution

Other development tools

Forward Chaining

THE FUTURE OF EXPERT SYSTEMS

Backward Chaining

SELECTED REFERENCES

EXPERT SYSTEMS TOOLS

Large Commercial Development Systems SELECTED SOURCES
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TIlE MATRIX LIFE CYCLE
The Hatr ix Life Cyde of

Innovation Implementation

The Matrix Life Cycle Cycle shown in Figure 1 is based on a

review of the MIS and social science literature on adoption
and mplementat on on the author s original research on

cases of successful and unsuccessful implementation IHeaton 1984 and on the author s experience as a systems

project management consultant The three columns of the
INSTIl U1IOh CONNECTING ENHANCEMENTS R

matrix show corresponding steps of the life cycle from the
ALIZATION E i

points of view of three different roles that of the user

F I

the developer and the change agent or implementation spe
COLLAbORAJ JON NETWORKING CONFERENCES R

cia1ist The three major horizontal divisions of the matrix
USERS MAILINGS E

are the three major phases of the change process

E

Unfreezing Moving and Refreezing Zand and Sorensen
REFINED USE EVALUATION ADVANCED Z

I
1975

COURSES I

N

The concept of three phases in the process of social change
MECHANICAL REINFORCEMENT TECHNICAL G

is based on the ideas of Kurt Lewin Unfreezing is the
USE 1 CONSULTING

essential starting point for change it psychologically
I

prepares people to search for and anticipate a solution to

a recognized and important need Unless the targets of

change feel themselves that change is needed and that the
PILOT USE CRISIS TECH SUPPORT M

proposed new system will be an answer to their needs then
AGEMENT TRAINING 0

resistance to change can be expected
V

DIRECTIVE IMPLEMENTATION INSTALLATION I

After readiness for change has been created through Un
AND CONSULTING PREPARATION N

freezing Moving is the phase in which attitudinal beha
PLAN G

vioral and organizational change takes place This crucial

phase when the system is actually installed inevitably
ACCEPTANCE RELATING SELLING

involves some amount of confUSion and work overload for

users and developers alike Frustration at this point due

to inadequate technical support or inadequate moral sup

port can also result in implementation failure
lRIAL SCREENING DEMONSTRATION U

N

Finally use of the new system needs to be stabilized du
INTEREST PROMOTING PROGRAM ACQUIRE F

ring Refreezing New routines need to be reinforced re

R

fined and connected to other procedures and structu es in
AWARENESS INFORMING DESIGN SELECT E

the organizational context Failure to continue to manage

I E

the implementation process through this phase can result in
GOAL CLARIFYING SPECIFICATION Z

systems being underuti lized or abandoned
SETTING I

N

The Developer column of the chart shows a sequence of deve
PROBLEM ASSESSMENT OPPORTUNITY G

lopment and support activities which are famil iar to infor
SENSIN ANALYSIS SENSING

mation systems and automation specialists and hardware and

software vendors The User column shows a sequence of

psychological states and activities through which uSers

must progress in parallel with the activities of developers
User Change Agent Developer

if implementation is to be optimally successful The
Perspective Perspective Perspective

Change Agent column indicates a series of strategies for

linking users and developers and managing the organiza
tional dynamics of change Strategies for each of the pha
ses of change Unfreezing Moving and Refreezing are

further discussed in the sect i whicb fo1 JOl Figure 1
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STRATEGIES FOR THE UNFREEZING PHASE problems they w1ll encounter when they attempt to use new

technolol y on their own Ideally assistance should be
During the Unfreezing stage while the developer is produ available as soon as the need arises either through an

cing or acquiring new technology for the user organization on site consultant or a hotline Crisis management means

those whose organizational life will be impacted by the that problems which may arise through user error or through
technology must be prepared for it The abrupt imposition technical malfunctions are addressed immediately During
of a new system without any attention the requirement of this Moving phase most projects need a coordinator who is
unfreezing was the major cause of implementation failure devoted to supporting the 1mplementation project and orga
in one case in the author s research nizationally placed to be able to resolve problems as

quickly as possible
Managers of change need to understand that the adoption of

new technology by users progresses gradually through the STRATEGIES FOR THE REFREEZING PHASE
stages of awareness interest and trial before acceptance
Havelock 1973 A change agent s role is to facilitate Whereas the Unfreezing phase sought to destabilize the

progress through these stages by informing users about the existing order to prepare the way for the introduction of
possibility of coming change promoting the advantages of an innovation the Refreezing phase aims to restabilize a
the new technology and helping users relate to the new new order and integrate the innovation so that it becomes
technology in terms of their own objectives While doing a part of routine practice in the organ1zation
so the change agent needs to work with the user and the

developer to screen out those elements of an innovation If the user finds the new system improves his own job then
which would not be in line with important organizational reinforcement is intrinsic in the use of the system Not
objectives or which would have unacceptable social impacts all users however may perceive that an information system
Nichols 1981 has immediate reward for them for instance they may be

required to track data for accountab1lity to managers in
Even prior to the stage of informing change targets about another department at another level of the organization
systems which are in development a change agent can faci or for government regulators In cases where a user does
litate the process of analyzing needs and defining goals not find the system to be intrinsically rewarding extrin
through which decision makers intitiate systems projects sic reinforcement from management 1S essential This may
Too often these needs and goals are not clearly defined be through feedback which says I see that you are using
Different parties within both the user organization and the the new system and I approve or I see that you are not
developement group may hold different expectations for the using the new system and I disapprove Another very 1mpor
system Ginzberg and Alter 1978 Technically competent tart way in which a manager can reinforce the use of a

systems analysts often complain that they could build the cj tem is to incorporate use of the system into his or her
system the users wanted if only the users knew what they 0 management practices For example to reinforce the
wanted I of a project management system by subordinates a mana

z r can ask to see a specific report rather than accepting
The change agent skills which are needed during these early tatus reports not generated by the system At the same
stages may be more those of a consulting psychologist than lime if users get the picture that managers don t use the
those of a systems designer By taking the role of a coun

system and don t punish non users abandonment of the
sellor Wolek 1975 has sugggested a techn1cal consultant system may become the norm
can help users clarify for themselves what the nature of
their problems are and what would be the criteria on which After users have gotten started their use of the systemthey would accept a solution to those problems The change and understanding of its underlying concepts may be refined
agent maY also need to be t alned to d agnose a d facl17 by consulting and advanced courses on system uSe Thetate the lnt rpersonal and lntergroup pOl1t1CS of dec1 need for or the benefits of such follow up training cansi n making ln an organlzatlonal context The frustratlon be identified by evaluating users proficiencies Evaluawhlch system d velopers exper1ence wlth users maY be due to tion at this stage can also help determine what modificaa bllnd spot wlth regards to the behavloral dynamlcs of tions would enable the system to more effectively meet 01unfreezlng

gan1zational objectives

STRATEGIES FOR THE MOVING PHASE Contact and collaboration with other users wlthin the same

organization or in other user organizations can reinforceImpl mentatlon suc ess depends not only on develop1ng re
and refine use of the system during this phase By sharingceptlvlty and comm1tment durlng the Unfreezlng phase but experiences users can get practical suggestions as well asalso conscientious planning Ginzberg 1981 and support the psychological support of knowing that others are sailfor users during the initial stage of actual use of the new ing in the same boat System developers can promote col

system At this stage accordlng to the strateglc frame laboration among users through conferences and newsletterswork of the Matrix Life Cycle an implementation plan
should be established which details An implementation project is over when the new system is

institutionalized Indicators of institutonalizaton Yin
the activities of user coordinators IS staff and 1981 are the survival of the system through personnel and

possibly outside vendors in getting the system equipment turnover and new funding cycles To facilitate
established in use implementation a change agent can deliberately connect the

new system to as many other routines in the organization as
the timeframe for spreading introduction to the possible including job description performance reviews
system from pilot users to other groups and the pOlicies and procedures and decision making practices It
timeframe for incrementally implementing nonessen may also be necessary to deliberately discontinue old
tial components systems or methods to aSSUre that users rely on the new

system
how management is going to kick off and control the
implementation project CONCLUSIONS

A change agent s strategy should be to avoid a plan which The organizational dynamics of implementation should be
attempts to introduce too much change too quiCkly for too included in IS education Both developers and users can

many people He or she would also make sure that adequate benefit by becoming better managers of change The Matrix
staff have been allocated to give timely support to new Life Cycle outlines a framework of implementation concepts
users during this critical transition period and strategies which integrates the perspectives of users

developers and specialists in the behavioral aspects of
When users are introduced to a new technology they need change in organizations
training and assistance until they get over the initial
learning curve A one shot training class and a system ma

nual while better than no training and documentation are

generally not sufficient to enable users to handle the
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ESTABLISHING AN EXECUTIVE ADVISORY COmUTTEE l CASE STUDY
M Khris McAlister University of Alabama n Birminqham

M Blaine McCormick East Tennessee Un versity

l BSTKCl

This paper describes the rationaL goals and start up process for establishing an ExecutiveAdvisory Committee for the MIS area within the School of Business 1n addition the resul tsfrom 18 months of operation are reviewed and caveats discussed

A thorough review of the Management Department The executives asked to participate were top levelcurriculum indicated that the department and espe managers of large cClrpol ate information resourcecially the MIS area could benefit from more inter areas The firm represented a broad spectrum of theaction with the local business community In an I0ca I business community vice presidents of aeffort to remedy this condition an MIS Executive reqional utility a state wide bank a nationalAdvisory Committee was established The following insurance holding company an international energydescribes a procedure for developing such a group company and the manager uf a large computer firmand the early results that in part are attributed
to the committee

COMMITTEE MEETINGS

COMMITTEE OBJECTIVES A significant factor determining the success of this
type program is the procedure for carrying on itsThe faculty and members of the local business conunu business The upper level managers participating innity met to discuss the concept and develop a speci the program were constrained by their corporate oblific plan for an executive advisory group While gations To maximize the input from these activethere were some minor reservations voiced regarding executives the business is conducted where possiblethe strength of the executive s input into the on an informal one on one basis Formal meetings ofacademic process the group s role was defined to be the complete committee are limited to one or two perstrictly advisory thus maintaining the academic year with the executives schedules this is aboutindependence It was however recognized that the the limit for finding a day and time where all areBusiness School and the MIS program in particular available This formal meeting limitation did not inwould greatly benefit from the insights experiences any way impede executive participationand the knowledge resident in the business conununity

To clearly enunciate the role of the executive com RESULTS AFTER ONE YEAR OF OPERATIONSmittee the following objectives were defined

After more than one year with the conunittee a number1 To identify curriculum strengths and of accomplishments can be noted First the Departweaknesses in the Information Systems ment of Management embarked on a plan to offer aarea in terms of the required prepara management degree with concentration in MIS Operation students must have to successfully tions Management and Human Resources Managementcompete for jobs The success of the MIS Executive Advisory Committee
lead to the formation of similar committees in the2 To serve as an interface between the Operations Management and Human Resources Managementbusiness faculty and the business areas The MIS executives reviewed the feasibilityinformations systems practioners of the MIS proposal from the business community s
perspective Second the executives reviewed and3 To help identify guest speakers or offered very constructive suggestions regarding thepracticing experts to serve as possible MIS course mix and specific course content Thirdclassroom lecturers seminar leaders the executives actively supported the curriculum byetc
identifying experts within their own organizations to
participate in the HIS classes as guest lecturers4 To help associate faculty research For example the banking executive discussed hisinterests with the practioner s search firm s disaster planning procedure with a graduatefor problem solutions MIS class and a manager in charge of office automa
tion planning discussed corporate planning policy It5 To help in the counseling of students is interesting to note the latter executive was flowninterested in information systems by in from his home office two hundred miles away for thebeing available to share their ideas classroom activity In addition one firm s manageknowledge and experience with students ment consultant has participated in both class action both a formal and informal basis vities and in presentations during a formal committee
meeting

6 To provide input into the School of
Business recruiting activities for In addition to these direct curriculum and classroomqualified MIS faculty and students activities there have been a number of developments

that can be attributed to the executives participaCOMMITTEE MEMBERSHIP tion on the committee One firm has offered to take
two IICO Op students with the MIS concentration whenA number of committee membership options were the program develops to the point of having advancedexplored Given the desire for the conunittee to be students Some of the faculty have begun to partician interested and active body it was felt that a pate in training and consulting activities with theselarge number of executives would dilute the vitality participating organizations Discussions with theof the committee For this reason the membership executives have also helped identify problems thatwas limited to five executives To achieve maximum may prove fruitful for researchcontact and participation by the executives in the

conununity and maintain the participation goal each
executive was asked to participate for staggered two

year terms
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The benefits are not all one way toward the academic

side The committee meetings have become a neutral

site for the executives to discuss some of their own

problems and concerns with their peers It appears

that a new role for the business school has been

discovered Local managers have been able to discuss

problems in a focused session with neutral faculty
leadership One session of this type has been held

and was quite successful

CAVEATS

From the time of its conception the committee was

considered to be an academic support activity not a

fund raising institution For that reason a con

scious effort has been made to avoid financial need

topics with the executives It was fel t that finan

cial participation may develop of its own accord over

time but was not a focus of the committee Second a

posture was maintained with the committee that the

academic program has much to gain from the expertise
in the business information processing community In

addition the responsibility for maintaining the

momentum of the committee rests with the School of

Business The executives are not at this point in

the genesis of the committee the initiators

SUMMARY

The executive advisory committee was established to

strengthen the ties between the academic MIS program

and the local business community The committee

model noted has helped start this process The anti

cipated benefits are beginning to be realized How

ever as with most worthwhile ventures there remains

much work to be done in maximizing the executives

participation and the benefits from their participa
tion
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STRATEGIC I FOR ATIO SYSTE

AS THE OUTPUT OF Al OPEl SYSTDI

Iadj id Tavana

La Salle Universit

Thf Strategic Componl nt 0 the O a11 in oJ mation s t l 1I1 hl t n
bepn neglpctpc h t Iw in f oj llla t ion i ntists Thp P11 l POSl oj thipafH jis to plpsent a tllOl P halanced appJ oach to in ol ma t ion tPllldtlsil n lshmri ng stl ntegic in ol ma t ion R st Pill as thp input j an IH l1 S st Ill

Open systems import some form of energ said Kats 8t attg i in oJJ11ation must hp SPPIl to p informationand Kahn in the Social Ps chology 0 rganizations 01 a special t pP It is in f Oll11a t ion that is necc1966 in the case of a corporation this energy can ssary to make strategic c p lsiol1s information tha tbe identified not only as raw material personnel is capahle 0 d i st i ngu i sh j ng ht t rPPI1 thp aI t e na t heequipment money etc but also as informltion that courses of action a a i lablp to tl1p managPlmakes it react to different combinations in the con
ditions of both the external and the internal envi To be valuable the in 101111 a t i on must ha t t Pltainronments The subpart of the corporation that faci characteristics t ha t distinguish it f om simplelitates this input is called strategic information information It must he co ect in propel quan tity
system

and of adpquate quality
The information contained in the internal information

The categories of infollllat ion required by managers at
system is primarily concerned with routine administ

the various levels of an oI gan i za t i on ha p been des
ration aTd dav to d y operations within the organizatIon he internal information system is used for cribed by Daniel 1961 in the following terlllsthe most part to support the managerial activities 1 environmental information relating to theof an organization There is however another cate social political technical and economic aspects ofgory of information essential to the decision making the environment in which the organization is opel aactivities This information consists of reports that t infT 2 comoltltive il1formation descrlblnlthesupport the management activity of strategic planning performance plans and ac tivi ties 0f other competingand facilitates the choice of objectives and the organizations and 3 internal Information conselection of future courses of action cerning the operations of one s organizatic n

Internal Environment

I Internal Information I

Internal Information

System

Information System

Technical
EconanicInformation Strategic Information Information

System
Social Polltical

Information Information

I ICanpetitive Information

External Environment
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The role of information system is to acquire infor example it h l h r en shown that persons passing

mation in each of these categories plOCt SS the inormation 0 ten exhibit a desire to simplify the

information according to requirements laid dOlm by message The i r tel preter must be aware that simple

those who use it tlansmit and report the information words often h l a number of different meanings

to those who need it and store the information hen

necessary in a form appropriate for later refeJ ence Unless these L i del ines are scrupulously observed

the resul t ma 1 that the most vital and significant

Individuals and organizations are corstantly bomblrcled strate ic inf Illation will go undetected

by information Some of this information arises Id thi n

the organization and relates to fam i I i a r aspects of The plPsent a 1 1 Y1 function in the strategic informa

its operation and management Anothel sourcE of the tion s st m i lI1Cel ned Rith maki ng the information

information is from the environment ir I h ich the a a i aid to 1lf ers and others responsible for

organization is operating Usual i 1 has 1ll01 e ariety decisions l llust be found of bringing the details

and it is more extensive than the internal i nfornut ion of the ir1follna ion a ailable to the attention of the

The number of sources the volume 0 infonnatiol1 and user s in 1 1ll 1nIlP designed to attract their interest

the variety of subjects to which the i ntol ma1 i nn The chosen m L 1CI must also provide users with the

refers are therefore considerab1 greater jn the ex 1 east pos iblll 1 i el S ion of effort from their other

ternal environment
tasks and l Hlllsj hj 1 i t j es

The task of information gathering is s im i 1 ar to the The mo t il111v l ant gC 11 11 a1 aids to presentation of

piecing together of a complex puzzle where the parts the cor tent n store or stl U te i c information are a

that are available may refer to that or to one or series of cOlrp ehensh p dil pctories and catalogues

more other puzzles with t he same gen l aI chal acter and competpnt I cOl1p1 ipd thesaurus The aim in this

istics The task involves not only looking for the most general 1 hod of pl psen tat i on of the data is to

pieces of the particular puzzle of jmmediate concern displa the n ltents in a form that is of immediate

but also decidirg whether a piece tha t is picked up assistance t lSel S in thei I search 01 information

actually belongs to tr at puzzle or to one of the

others
Estab1 ishmpnt and maintenance of eas access to

information j a f ilst and continuing objective of

The required activities of the acquisition function the presental icn function of a strategic information

in the strategic information system are therefore system This h jective can be achieved by designing

1 to gather as much information as possible within the necessa r seaJh and retrival procedures so that

the time and resource constraints concerning subjects they serve thE purposes of the users rather than

that are relevant to or anizational decision making those of the s stem Hsel f

2 to recognize subjects that are relevant so that

the chances of neglecting information that is impor
tant to the organization are minimized and 3 to

gather the information required with a minimum of

distortion

On the other hand the purpose of the interpretation Ccmpetitive q Environmental

function in a strategic information system is to Information functIon Information

assess the significance of the information that has

been acquired This significance may be apparent from I
the magnitude of the changes and trends that are I

detected by comparison of the new information with rthat which has been gathered previously One of the

most important characteristics of the successful

interpreter of strategic information is the ability

to integrate a vital piece of new information into a Jnterpretation Function

background that has been previously available
I

The best results and economy of effort are usually

obtained by close and continuing cooperation among

managers and subordinates The interpretation placed

on strategic information is subject to the personal

C
characteristics of the individual making the evalua

tion Each interpreter brings to the task his own

subjective value systems perceptions experiences
Presentation Function

and judgement Individual interpretations can there

fore be expected to be biased to some degree

Interpretation of information depends to some extent

on the situation in which the evaluation was made

IFor example in some circumstances it has been observ

ed that less information was needed to conclude that a

favorable event would occur than to conclude that an Store Function

unfavorable event would occur The desirability of the

event to the individual concerned may therefore

affect the amount of information that is required to

reach a conclusion In the same way it has been

suggested that more information is required to change

previous conclusions than to establish that conclusion The strate ic component of the overall information

in the first place Information that is inconsistent systelll has of ten been neglected in the face of the

with that collected earlier is likewise often rejected press i n ne c to meet the apparently most urgent requ

function is one in which intuition
irements of tile internal component Future development

The interpretation however car hopefully lead to a more balanced approa

and creativity play an important part Interpretation ch to inforn tion system design once the benefits of

requires an emphasis on communicat ion the interpreter the strategH component are understood by top managers

must avoid behavior that may distort the rressage For
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INTRODUCTION OF A COMPUTERIZED MANAGEMENT INFORMATION SYSTEM

IN A NON SOPHISTICATED ENVIRONMENT

Tom Marshall Nicholls State University

Bruce L McManis Nicholls State University

Connie Schulte Nicholls State University

L W Shell Nicholls State University

This paper examines one situation where an automated management information system is being introduced

The firm had undertaken an extensive program to introduce the system to the people who would come in

contact with it What is reported here are the expectations and concerns of the employees after the edu

cation program The research shows that education programs can be effective in preparing a very unso

phisticated workforce for the introduction of an automated management information system The research

suggests that employees expectations were independent of their level of responsibility while their concerns

were not Both expectations and concerns were independent of standard demographic variables

INTRODUCTION experience overall approval of computerization and a strong

New pressures for increased productivity in manufacturing

willingness to participate in company sponsored training pro

grams

distribution services and especially the office together ith
EXPECT A TlONS

renewed emphasis on improved quality for American products
imply greater reliance on computer assistance in the future

1 Thus evenorganizations that have traditionally operated Analysis of the responses to the various subparts of Section II

with employees with limited educational backgrounds and mini allowed the researchers to determine respondents computeriza

mal use of information are attempting to install computerized
tion expectations and concerns A series of cross tabulations

management information systems
of user expectations and concerns against various user char

acteristics were used to explore relationships among variables

Robey 3 and others have suggested that one common cause
Chi square analysis was used to test hypotheses about the

of system failures is the ignoring of users psychological reac independence of relevant pairs of variables

tions Even under ideal circumstances this is a critical area

The less sophisticated a potential user group is the more impor Respondents were generally favorable toward computerization

tanto and difficult it becomes to insure that they will react The majority of responses indicated a willingness to accept

favorably Presumably beyond some point it ia not reasonably
some minor drawbacks in exchange for the greater expected

possible to alter thinking enough to make a system acceptable
benefits of computerization The respondents expectations with

This study examines one situation where initial sophistication respect to seven aspects of computerization are summarized in

was very low and evaluates the effectiveness of the firm s edu
Table 1

cation program Several other factors were tested to determine the homogeneity

This research also determines whether user expectations and of these positive expectations These included experience with

concerns regarding computerization are dependent upon other
automated systems data entry activities sex age and depart

factors such as the individual s position within the organiza
ment Counter to conventional wisdom in all cases expectations

tion use of the system and previous experience with computer
were found to be independent of the tested factor Therefore

systems The findings of this research also allow for some pro
the researchers believe that the company s educational program

jections to be made about the potential success of future system
was quite effective

implementations in similar situations Table 1

RBSBARCH DBSIGN
User Expectations
all respondents

The subjects of this study are employees within one division of

a major manufacturer for the oil exploration and production
No

industry Bducstional levels of employees tend to be relatively
Agree Disagree Opinion

low and their computer literacy very limited Prior to this
Creates new jobs

study management had spent approximately one year attempting
70 12 18

to inform the employees of the benefits and drawbacks of com

puterization
Increases personal value to the

firm and In the job market 99 1 0

The study is restricted to primary and secondary computer Benefits outweigh restrictions
system users within this division of the firm Its departments

52 11 37

are largely administrative and clerical in nature involving such
Procedure changes will be more

functions as purchasing warehousing and other services The

division s administrative nature its management s goal to con
difficult 36 48 16

vert to automated information systems its many current and
Needed for company to be

potential computer users and its diverse employee base

according to level within the firm make it an ideal candidate competitivE 94 5 1

for this study Increases need for cross training 84 16 16

The researchers constructed a questionaire to identify emp Lack of an integrated system
loyees concerns and expectations regarding the automation inte

gration computerization process The questionna ire was distri increases costs and decreases

buted to all 130 relevant employees Ninety nine 99 useable productivity 73 10 17

responses 76 of the 130 were received A further examination of the data was carried out to examine

DATA ANALYSIS
the relationship between a person s position management vs

subordinate and his or her expectations The results are

Section I of the questionnaire identified specific Characteristics shown in 1 able II Only perceived cost benefit appeared to be

of the respondents Respondents identified the depth of their dependent upon position However this item had the highest

previous computer experience their direct involvement with the rate of nonresponse 37 and was the only question worded

forthcoming system and their sentiments toward company spon
in the negative The large chi square value may derive from

sored system training programs Information on age and sex dependence of reaponse rate on company position The re

was also obtained to provide a demo raphic profile of respon
searchers conlJlude that expectations about computerized systems

dents Responses sllowed a broad ange of previous computer
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are largely independent of the respondent s position within the dents expressed a much stronger interest in supplementalorganization company sponsored training programs to improve their skills

regarding system operations Neither lower or upper manage
Table II ment were particularly concerned about the ergonometrics of the

Test of Independence work stations or the required changes in operating procedures
Respondent Position Versus Expectations associated with departmental computerization

N X2 P X Upper level management did place emphasis on the external
control of local operations and the need for an overall inte

Creates new jobs 82 3 264 1036 grated system within the company however these factors were

also perceived as important by lower levels within the division
Increases personal value to the firm

and in the job market 99 341 8431 The most noticeable differences in concern over computerization
were those factors which were closely related to the actual use

Benefits outweigh restrictions 61 13 554 0011 of the system Upper management expressed significantly lower
levels of concern on factors regarding the necessity of increa

Procedure changes will be sing job skills the potential for increased work load the means
more difficult 84 353 8380 available for a user to increase their skills the quality of the

reports generated by the system and the general work envir
Needed for company to be competitive 98 847 6548 onment of the user

Increases need for cross training 91 2 471 2907 Age sex and amount of experience did not seem to affect
levels of concern This parallels the results found when ex

Lack of an integrated system increases pectations were examined
costs and decreases productivity 82 2 163 3392

CONCLUSIONS
Significant at the 01 level

Overall response was favorable toward computerization The
CONCERNS users expectations were very homogeneous and were very close

to the expectations of upper management Respondents indi
Respondents indicated their level of concern over potential cated a willingness to make changes in procedures to accommo
problems with computerization by responding on a Likert type date the system and very importantly the respondents ex
scale to nine statements The two areas that concerned users pressed an interest in additional training for proper systemmost were accuracy of the computer reports and level of control utilization
over input documents Eighty six percent 86 of the respon
dents expressed some degree of concern about each Eighty First persons in upper level positions exhibited less concern
three percent 83 of the respondents expressed some concern than persons in lower positions while expectations about the
or much concern to the item related to the increased skills effects of computerization do not seem to be affected by posirequired for job performance The only other factor with tion
eighty percent 80 of the respondents expressing concern was

availibility of training manuals for newly initiated operating Employees are very company oriented in that they showed more
procedures concern for the impacts on the organization than on themselves

They also showed a strong degree of motivation and a willingBased on the analysis shown in Table III involving concern over ness to make the change successful
aspects of computerization only external control proved to be
not significantly affected by the respondent s position Con Factors such as age sex and experience with automated syscern for aspects of computerization is clearly dependent upon tems proved to be independent of both expectations and con
the respondent s level within the organization with upper level cerns This is counter to common thinking
management having fewer concerns than lower employees Thus
the concerns had quite different results than expectations The results of this study are for a specific case and as such

cannot automatically be generalized Additional work in this
Table III area will be required before any general conclusions can be

Concerns versus Position reached but it would appear that when approached properly

X2
an automated system can be successfully implemented in a non

N P x traditional environment

Increased skills required 95 11 697 0029 REFERENCES

External control of local 1 Allen Brandt An Unmanaged Computer System Can Stopoperations 82 613 7361 You Dead Harvard Business Review Nov Dec
1982 PI 77 87

Increased workload demand 95 11 697 0383

2 Alter Steven L How Effective Managers Use Information
Changes in departmental Systems Harvard Business Review Nov Dec 1976

procedures 91 15 206 0005 PI 97 104

Availability of Training Manuals 93 5 882 0528 3 Robey Daniel User Attitudes and Management Information
System Use Academy of Management Journal VolAccuracy of computer reports 96 5 012 0816 22 No 3 1979 527 538

Control of source documents 93 8 579 0137 4 Swanson E Burton Mangement Information Systems
Appreciation and Involvement Management Science

Installation of proper lighting 84 4 805 0887 Vol 21 No 2 Oct 1974 PI 178 188

Sharing of computer equipment 88 5 456 0653 5 Taggart William M Jr Information Systems An Intro
duction to Computers In Organizations Allyn andSignificant at 10 level Bacon Boston 1980

Significant at 05 level

The significant differences between upper management and sub
ordinates centered around the respondent s concerns regarding
computerization In general the lower level respondents were

concerned with their ability to successfully utilize the system
and interestingly their ability to control the quality of the
reports generated by the system These lower level respon
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nape i It s On the Computer

AN INDUsrRIAL CXlMPurER LITERACY PRCXRAM
I is tape eplains ccmputer storage ROM

Connie D Lightfoot E1 C 3ettc tallCs and floppy disks I t also

Assistant Professor of Information Science i ntrcd l e variables

Taylor University
rparX

I liThe New diall
n lS tape discusses the capabilities of

Abstract compl Urs for transmitting storing and

JTUnlI at ng i1formation

A series of three courses ainJ at both

management and labor has been tauqht at
inc i Scunds and Ibving pictures

Fisher Body Corporation a GM division by J is tape explores the world of

Taylor University The courses have on l c denEOrated sounds and visuals

inoorporated hands on time on a WI11 750

acorrputer literacy telecourse a supple J1ap 7 I
Et IS Pretend II

mental lecture by the university professor l1is tape discusses the simulation aspects

and extensive time with a micro The blend f tltn accident investigators weather

of techniques has yielded popular courses
forec1 tcrs and other applications

Tape 3 The Thinking lachine

Computer literacy has emerged very rapidly as an l lis tape explores the ability of the

essential oomponent of widely diverse fields At Tavlor corrllLr 0 ccllect information analyze it

University there are rently two ccmputer literae courses and 110 the information to improve decision

available as well as entry level corrputer science courses makincr

A conrnunity ccrnputer literacy course has explcx1ed in enroll

ment over the last year In addition to these classes a rare i
II

In Control

need for industrial ccmputer literacy becarre evident 11is tape discusses the use of micropr essors

to omtrol or run various mchines from the

During the fall of 1982 Fisher Body Corporation a washin machine to the family car

division of General btors was proposing several IlBjor

changes for the plant They were hoping to secure a new Tap J 2
I Things to Cane

tooling center which would require extensive computerization Tj s tape explores the fUfure as we

An office autorration system was ccrUng which would require adva cc into the computer age

that office personnel also take steps toward computer literacy

A need for stand alone workstations for departments within The tafes were sed at the Fisher Body plant to intrcx1uce a

Fisher Body like accounting and metal assemblies was breadth of topic difficult to portray by traditional lecture

emerging Showing foresight the plant manager and his methcx1s This Ile thod also made it possible for students to

associates aPJroached Taylor University for a ccmputer nake up any mi oHJ class time by rrerely viewing the tapes

literacy course
Because of the i ndustdal setting students were frequently
either travelinc or vacationing and they used the tapes often

Structuring the oourse to meet the eJOals of the Fisher A professor and a teaching assistant brought the tapes to the

Body executives and staying within Taylor l niversity plant on a rotat ng basis so that the students saw the class

Information Sciences INS Department time constraints professor at leilst every other class pericx1

required the use of several components A telecourse was

used to supply the mjor lecture mterial of the course
The five ilboratory sessions were the lTDst popular part of

Quizzes were taken home after each tape to measure ccrnpreben the course The two hour session at the ccmputer together

sion and to encourage additional study using the textbook prorroted a gndl camaraderie arrong the class members The mix

l1idway through the term five laboratory sessions were between managE J11nt imd labor was viewed with great enthusiasm

conducted to give hands on experience The oourse ended with by the executi veat Fisher Body The lab sessions acccmrodated

a final exam and an opportunity to critique the oourse Two 20 people at c lille using the VM 11 750 These sessions were

hours of academic credit were given for completing the sequence
under the clm e 3upervision of an experienced teaching assistant

At the request of Fisher Body a festive qraduation banquet who was assiste by five undergraduate ccmputer science mjors

was held Now each of those canponents will be explored in The curicuhml of the lab sessions oonsisted of exploring the

lTDre detail
use of softwen and the beginning stages of BASIC prograrrrning
The students earned to use a text editor enter prewritten

The telecourse canponent was The Ccmputer programme programs and hlall y create and enter a program The

based on a television series prcx1uced by the British Broad natural erron and confusion were offset by the gcxXl time

casting Corporation There are 10 twenty five minute tapes experience at t 12 tenninals The basic purpose of the

dealing with many intrcx1uctory ccmputer ooncepts laboratory se s i on Nas to overcome any lingering fears of a

ccrnputer and I cLearly accorrplished After each of the five

Tape I It s Happening Now laboartory se slons the carpany paid for all class members to

This tape provides a history of ccmputers have dinner ap he Taylor Dining Camons This too

and shows the tremendous strides mde in this heightened the Jroup ronding The after dinner entertairurent

field during the past three decades Some
was a guest l ccturer from the faculty These optional lectures

application programs are describLCi and micro were well atb nJed and addressed such topics as choosing a

ccmputer operation is intrcx1ucecl
harre computer m intrcx1uction to artificial intelligence and

telecommica i ns

Tape 2 One Thing After Another

This tape illustrates that a ccmputer
The CO 3 was graded lBinly by the quizzes over the

program is simply a series of instnlctions videotapes an the required lab assignrrents The final exam

Tape 3 Talking To A Machine lAUon F berts et a1 The Computer Programme

This tape discusses computer languages PMI FubJicaticm Illinois 1983 p 17

historically and currently and intrerluces

the ooncept of subroutines
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was approximately 20 of the grade The final exam was compre fran each class which helped meet rent hardware dem3ndshensive in nature and produced a great deal of stress in these
non traditional students Many of them had not been in school The teaching benefits were a pleasant surprise for the
for 30 or 40 years With a great deal of encouragerrent and a professor These non traditional students were very eagerrelaxed atrrosphere the exam was asuccess learners They were highly rrotivated because of future job

potential It was a joy to work with people who really wanted
After the final exam the students were asked to fill out to learn about computers The relaxed atrrosphere was also a

a critique of the class The ratings were extrerrely high yet pleasure FiSher Body was emphatic in stressing the main goalyielded several valuable suggestions which were lemented of relieving people of their fear about corrputers The course
the following year rroved leisurely through the material with lots of opportunities

for questions in order to meet this goal
The graduation banquet was an exciting capstone

Several of the students had never graduated before fran Our experiment in industrial canputer education is continuanything and even brought families and fiends to see the ing e are refining the two classes and adding a third We
historic event Supervisors and their underlings had great look forward to approaching other corporations with a similar
fun speculating on who had the higher grade The atrrosphere plan The need for corrputer literacy will continue for at
was one of success The professor and teaching assistants had least a few years and Taylor University is working to Teet thatprepared ccmputer generated diplomas to award after the dinner need
The plant manager spoke to the students concerning the use of
their newly acquired skills It was a fine ending to the
first computer literacy course for FiSher Body

After receiving many requests from literacy class members
Fisher Body decided to ask Taylor University to offer a second
class in BASIC prograrrming It was intended to be an intensive
threeweek seminar 4 hours week which had the computer
literacy class as aprerequisite The Marion plant had seven

Apple 2e computers in a training area The one hour of lecture
was sandwiched between two onehour lab sessions allowing
fourteen people to take the class at once Half of the class
had lab before lecture half after the lecture

The content of this course was additional concepts
ccmputer tenninology and BASIC progranrning Because of the
nature of prograrrming introductory progranrning concepts are

very difficult to internalize for some students The surface
eXIlcept of entering aprogram ccmpiling it and executing it

are easily acccmplished but the understanding of HCW to write
the acutal BASIC code seems to unfold on a very individual
basis The small class made it possible for the professor to

deal individually with the students Some of the students
were using files arrays and character string manipulations
readily at the end of the seminar Others were still

struggling with loops IF staterrents and I O The class
attitude was a little less enthusiastic because the burden of
learning was now on THEIR shoulders The class professor did
agreat deal of encouraging and reiterating the progress made
by individuals

No grade orcredit was given for this oourse It was

treated as a seminar learn all you can Again the ccrnpany
paid for the course and book for each class member

The benefits of these courses to Taylor university have

been many During each of the five lab sessions for the

literacy class at least five students were hired to assist
The students enjoyed the oontact with adult learners and
relished playing the role of teacher for them The class
students responded very well to the university students and
in fact forned personal relationships with some of them The
university students joined the literacy class students for
dirmer to build cohesion within the group Several of the
students 15 to date were later offered sunmer work opportun
ities at the Fisher Body plant utilizing their computer skills

The INS Departrrent s Mxieling and Simulation class has
benefitted as well Through the computer literacy class
members including rrost of the managerrent team an invitation
was extended to do some simulation work for the plant Three
rrodeling and simulation group projects have saved Fisher Body
valuable tirre and yielded needed results The students who
participated were fortunate to have a REAL industrial problem
to solve They also gained experience from the final presenta
tions given to Fisher Body managers

The obvious benefits to Taylor of high public visibility
and financial help also were realized Many of the class
members had only a vague idea that Taylor University was

sarewhere in the area We received several potential
students from parental participation in the class Since the
classes were treated as continuing education classes the
supervising deparbrent received a percentage of the incoTe
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ABSTRACT

The latest advances in information systems and other areas of high technology al epromoting greater levels of

economic productivity But these same technologies are also contributing to the displacement of many workers

and to the de skilling of many of those who remain This paper considers t e relationship between technological

change and employee displacement and presents some possible remedies for a ldressing this problem in the context

of social responsibility

To what degree should business or government at any end and the cont inued growth of high teChnology is likely to

level be responsible for the retraining of techno compress rather t an expand the range of skills needed for em

logically displaced workers and for placing them in ployment RumbergEI 1984 Rumberger and Levin 1984 Levin and

jobs suitable for their new talents Rumberger 1983

Steiner and Steiner 1980 p 163

Why should we be concerned about this technologically induced

We are often guilty of frozen evaluation Once we have found shift in employment There are those who recall with great

cozy niches for people organizations or societies we fix optimism hO the vlorkforce has always adjusted to changes

those descriptions in our minds as immutable reference points whether because 01 new agricu1 tural implements or new methods of

But we are not permitted that satisfaction for very long As manufacturing te Iiles or improvements in printing and high
educators we have a unique opportunity to address a variety technology is ju t they contend another chapter in that epic
of changing conditions but we also have a unique problem The story of rugged ndividualism and success

latest advances in information systems and other areas of high

technology including scientific instrumentation fiber optics But this is not just another chapter The ubiquity of technolo

chemicals and related fields promote greater levels of econom gy the quickened pace of change worker de skilling and the

ic productivity not to mention jobs for us and for our stu continued absence of a national education and training strategy

dents But these very same technologies are also contributing make thi s epi sode a very different one Choate 1983 An i n

to the displacement of many workers and the de skilling of crease in international competition greater specialization and

many of those who remain This paper considers the relation a pronounced drop in the quality of our educational system have

ship between technological change and employee displacement all contributed tD structural unemployment Samuelson 1983

and presents some possible remedies for addressing this problem Compared to the past structural unemployment is more pervasive
in the context of social responsibility there is a greater disparity in the skills required as a result

of technological advancement and neither government nor indus

HIGH TECHNOLOGY AND EMPLOYEE DISPLACE ENT try seems to know how to prepare workers for these and future

jobs Samuelson p 22

While high tech has been trumpeted by many as an employment
savior of the future the typical job change in this decade Depending on whose figures one uses structural unemployment

appears to involve losing a job at a steel mill and finding ranges from 100 000 to 3 million dislocated workers This

work in a bar or restaurant Mollison 1985 The Commerce figure will probahlyincrease if a study published by the Na

Department s 1985 U S Industrial Outlook reports that even tional Science Foundation is at all correct Computers robots

with the growth of the service sector and knowledge indus and other advanced technologies may mean that 11 mill ion fewer

tries employment has remained basically unchanged workers would be equired by 1990 and 20 million fewer by 2000

to produce the same goodS and services that lOul d be del i vered

Are we destined to be a nation of McDonald s workers and insur under the no changes scenario The year 1990 may also see

ance salespersons is high tech 90i ng to trans form our society 900 000 fewer sales workers 2 million fewer managers and 8

or does the truth lie somewhere in between It is quite clear million fewer clerical workers all largely attributable to

that our traditional manufacturing industries can remain com technological advancements Corrigan and Stanfield 1984

petitive and thus maintain jobs by supplanting automated

processes for people This paradox is compounded by the tech The cost of hilln technology to people is substantial You

nologically induced shift in employment requirements from can t said an u1employed steelworker train someone 50 years

physical strength to cognitive skills Galambos 1984 old for computers Samuelson p 22 Nobody remarked an

ex assembly line worker is beating down your door to give you

One source of the paradox lies in the nature of the work force a job no mattel how much training you get Corri gan and Stan

our dead end labor problem Reich 1983 While workers have field p 252 People are losing good jobs and permanently
been cast as an abstract labor pool by our macroeconomic poli And the ripple effect from schools to supermarkets to suppliers

cies and only the truly needy rather than the entire labor in allied businesses is substantial

force have access to social welfare benefits it is little

wonder that more Americans are unemployed underemployed or The social consequences of this sort of unemployment were calcu

trapped in dead end jobS instead of finding new opportunities lated by a Johns Hopkins professor of public health who estimat

in high tech industries Reich p 201 Because social ed each percentage point of national total unemployment sustain

programs such as job training health housing and nutrition ed over six years accounts for 37 000 deathsincluding 920

have often been viewed as charitable programs of last resort suicides 650 homicides and 500 total cases of cirrhosis of the

we have been unable to prepare the work force to meet the de liver as well as 4000 admissions to state mental hospitals and

mand that high technology has placed on the economy Reich 3 300 incarcerations in state prisons Corrigan and Stanfield

p 206 pp 256 257

And the problem is likely to worsen Even skilled brain Obviously there still will be non technological jobS in the

workers stand to lose out in a setting based on microelectron future Transportation of raw materials goods and products

ics Productivity increases resulting from technology probably ranging from coal to grain to steel will not occur via satellite

will not produce an adequate number of jobs to replace the or ethernet but by ships trains trucks and barges The energy

technologically displaced positions Ironically more growth and defense industries though becoming more technological are

is forecast in service and clerical jobs than high technology still production criented and will likely remain SOu for now

occupations Thus jobs at the lower end Df the skill continuum Etzioni 1984 But hi gh technology will be a potent force

will provide many more opportunities than those at the higher in shaping future employment
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SOCIAL RESPONSIBILITY
counseling and placement service to displaced workers pp 7 8

The concept of stakeholders has an important role in deter OUR ROLE AS EDUCATORS
mining responsibility for technologically displaced workers
Sturdivant 1981 p 11 Business in many ways s a 9U Sl Some of these proposals may be too late for some workers butpublic entity Business employs and does bus1ness w1th c1t1zens

nothing will change unless educators and the educational systemwhose interests are represented by a government Stakeholders Change Adaptability switching to new career paths and athose who are affected by and who feel they have a stake in a strong general rather than vocational education is the bestbusiness often are affected by business decisions that may not insurance for survival in a time of rapid change Galamboshave been considered to be of public interest Thus both
p 39

business and government share responsibility for this problem
Some editorial vriters in Britain have noted that the BritishBusiness and government have tried a number of ventures to en workforce is badly trained because it is by then too old tohance opportunities for the workforce Man states have tri d educate Instead of technical training young people should beon their own ranging from the Bay State Sk1lls Corporat1on 1n made to think and be told how to demand as many skills as theyMassachusetts to South Carolina s Special Schools that train
can get which suggests more general education earlier notemployees for new companies to simi ar programs in Mic igan more technical training which they have not been educated toMinnesota Pennsylvania and Texas P1lcher 1983 Cal1forn1a s want or absorb Too Young To Train 1984 Other wri tersFamily Economic and Security Act merges welfare and training closer to home support this view

programs so that people receive a training stipend inste d of a

welfare check Riffel 1983 Under the Federal Job Tra1n1ng People who are vocationally trained to unquestioningPartnership Act laid off workers will be shown how to prepare ly perform a single task are manifestly unprepared toresumes and sharpen their job seeking skills and also will be
design their won work participate in decision makingprovided on the job or classroom training for new jobs More
assume control over their own working condition workover businesses will be given information on how to apply for
as members of a community of equals or take responsigove nment contracts thus helping workers in a direct way bility for the quality of their own work when a bossbut also working at long range economic development needs is not looking over their shoulders Like narrowlyRetraining Grant 1984 trained managers these workers feel easily threaten

The Job Training Partnership Act has been heralded by the Admin
ed by change and act defensively inflexibly and in
ways society deems irresponsible when circumstancesistration as a way for business and government to join together require them to adapt O Toole 1981 p 182in the cause of economic opportunity Unfortunately there

is little evidence available as to the employment impacts on The responsibility then for addressing the needs of technologitraining participants As a worker age there is a deterior cally displaced workers belongs to businesses government andation in the unemployment advantage attr1butable to the extra education There are those who argue that the invisible hand
years of education Blakemore 1984 of the free market should remain unfettered Quite frankly
And confusion seems to be the order of the day when it comes to

though we really have a choice between a covert politics that
stymies economic and social progress and an open politics thatpublic policies related to education training and employment promotes it Reich pp 273 274

College students must now rely more on loans instead of finan
cial aid grants Millard 1984 The Administration s proposed
budget for Fiscal Year 1985 not only suggested cuts of 330
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Abstract

This presentation includes elemEnts of desLl1 of the InformatiC l1 t t urrLululI
as well as evaluation and analysiof an on roinR curriculum Proc ri1rL must tw dt i rnEd to
give the student a broad based backoround heyond manual skills wi t I 1 hich emphasis i
personnel administration labor relations and ne J tec mological equi T1i lent found in t Ilf
business office If our current curricula is to reflect tile bu sin E s E nvironrent ore
directly and prepare students for futurE employr ent in an office pnvirr n f nt t lip 1 fnrm3t i on

Systems Program nEeds to be revised to adequately incorporate 11a t is currf ntlv h I eni r
and what is anticipated for the future in terms of information needs

Business organizatiol1s are now beginning to recog them The curricula must rE fJE ct tllP irlpC rt3nCE of
nize the importance of viewing records managEment manap ing information Cls it 1rEady recorn17 es t w
data processing word processing and administrativE importance of information itself
services as integral parts of information processing
or information management l In many schools Data procE ssing and word proce 3sing 3re imply two
business administration curricula as yet do not logical subsets of information procpssinp not to
reflect any integration of these activities but Clre tillly diverse area 3 SeparCltion of t 11P 0 two
treated as completely separate curricula J area is no 1011ger il fpasihle approach from E i tlJPr

the results or thp economics point of view In the
A consequence of this separation is that data proces traditional college or higll school classroom unfor
sing is considered a business administration subject tunately courses dealing remotely with information
and is usually found in the business core requirement systems are so structured that they emphasize thE
while the other three subject areas are studied only macl1inery used rather than the procedures rE quiredby secretarial or office administration students a how to rather than a why approach 1 To

bp truly relevant the concrpt of information manaPP
In order to evaluate the information systems curri ment must recognizE the intpRrCltion of record man

cUlum we must first define thp terminology prpsently agement data processing and word processinp in 1

beinp used in today s information environment logical way to arhieve a completE pirture

Information mClnafcmen t is a concept that ESTABLISHING AN INFORMATION SYSTFMS rlJPRIrtlLtlM
encompasses the total business organization
and the Business Education Administration Jeffrey Prince in his article entitled Ihat It li 11
curriculum It must reflect the importance Take to Manage in the 80 s says The officp An
of managing information as it already recog vironment will consist of such things as advancEd
nizes the importance of informat ion itself 3 word processing systems minicomputers re1rop rrlphic

micrographics teleconferencing video conferencing
A second author gives several possihle explanations and telecommunications all interrelated throughfor office automation integrat ed networks 6 The E mployees in today s

office will have to be versiltile in jug glinlthe
1 Office automation is a merging of tech demands of technology information and people

nologies and an integration of functions
providing quality information and com In order for office personnel to be prepared for such
munication facilities designed to improve roles educational programs must begin to recornize
professional and managerial productivity the urgent need to enh1nce their curriculums

2 Office automation is machine aided uggestions for Curricular rhangE
creation communication storape

retrieval control and disposit ion of Prollrams must be designed to give the studpnt a

information handled by professionals broad based background bE yond manual sk ill s wi th a

and work staffs in the office environment high emphasis on perconnp1 administration lahor
relations and new technological equipment found in

3 Office automation improves both the the business office
efficiency and the E ffectiveness of white
collar workers Illile word processing Instructors must incorporate more dEcision
typically promotes efficiency more making and case study problems into our c1ilsses
typewritten papes per dollar office which would necpssitatp the usp of our stu
automation addresses the needs of managE rs dents judgmentill kills and imagination in
and professionals It iR primarily seekinfa solution Assignments given with
concerned with imprOVing tllp i r effec fewer instruct ionfor implementation encouragetiveness in conducting business our students to rply upon their own mental

capabilities I
It would appear that information sY 1tem is a conCppt
that encompasses the total bUSiness organization in A few uggested mE thods vehiclps of curricularterms of information flow It is doubtful that improvpment might be
anyone in the businps pnvironmpnt would be totally
immune from the tentacles of information reac11 infr
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1 De y I veL s r ll b e o 2ll 11 t P Ie ensllrinr that hifh school guidance
makin L ll Q8 211Lpb1l soJ Y wh re lr I I r aI f aware of the tenets of our

SEUdents will encounter real world tl J inpss rrnrrrl l

problems or situations in wtlictl t l lt Y mu t sppk

solutions By problem olvin in t he c1a 11 1 1 rIl II 011 rTJd ua t es to assess whether

room the student will have an orportlln L tv to t I I p p r i 1 i r 1 pltl1t il

critically examine the consequ nle

I RC lt TT T F FllTlll V f THFrR ATTON SYSTEMS

2 Purchase more advanced techno i al pqllir n

forclassrooms Tn orcier that leJrni 1O tlc I 1nJC S
8rp 1 r i r J l v 01 I c1 in i t 11a t

a close semblance to what is 3 tu Illy ti11dng

place in the busine officp i 1 Li i t I it ill u1 d tp adjustable and

n i11 b l i 0 T t t 1 te tle constantly
3 VaL I i s rn o t i PI t f t Clll f 1 1 10 11 1 J i r ev i Slo It is not

students are exposed to differ ent 1 anZlC I i1l t C1 rj i 2l e t 1 i s is true

styles in the busines offi e our prOfTal t 0 l lL i r I nr rl fc r 0nsul t inp
should encompass more t lliH on r t o t Cl i t 1 I ll f 1 c d 1 t in office occu

learning styles students 11 er t I ev a r p I t j 1 1 t t t p t r3il i r prOfrralr of the

later employed wi II havp to r 01 i 11 i np t I i l i r i I I ipr n r l i l PS r1 t 110d

adapt to the style used in t ir rlac P 1f t d r

employment
Jo 1 t r i f h i l 1 c1 nented t hat

I EXEQ ll to j INide rip y of pquirmOr
TEe most advanced offices possess 3 cOr1blna 1 I r r r3 J r l t 1 bp b r pficlal they
tion of different tHhnc lofical eejl i f1pn t or U t l 1 ll t l7r i 1 i rt c f t I e ornmuni ty in

the market A classroom filled with one name 1 i t 1 t il d r 1Ut r ofl ec t tle daily
brand of equipment i obsolete 0 CUrat j i lal 111 of tl 1t c0 1munity To a c r

plist i gClI lo e ooperatio bptwefn t 1 1

2 g Q 11 po fe Qn 9 1 p ell sc ool t 4 t usi np s 1 a tlor lnd t lIP industrial

Well established personnel firms ofrer semimrs cll1 ur it i esspnti
n

in job seeking skills job maintenance ethod

of seeking a promotion the art of seeking Amy h i1I YJhEIspeakinr n tile lon0rs Lecturer at tile

and achieving a deRired r aise and office 1011ei2 E1 of Pl LnesAd inistrat i0n Oklahoma Statp

politics We mu t extend our curricula to Un i ve r i t Y I 1 1 October 1 R further extends the

pnrompass such features 4 needfor fut Jre considerat ions by stnting that

It is up to us as educators to change the thinkinR TI e office of tile future is taking lhape

philosophy of businesses regarding the capabilitiell here aod r ow all around us Wilen 71 workman

of our graduates throu h adopting an ongoing means of was given an electric drill to drill a hole in

updating our curriculum 4 a car body that was an improvement over a hand

powered dr ill An office parallel would havp

Whether initially establishing or assessing an on beer t1 u e of an plectric typewriter to re

going information systems program we must us somp place hRndwritten or manually typed letter

of the ideas on the fo lowin checklist in order to W ltUn flve years it wi 11 be close to impos
ascertain whether or not our curriculum il rAlevant sible for a person to work in an office who

canrot use the kpyboard of word processing or

h k1 or 1l Qrma 2 y st l l l dat procesRing equipmHnt In O year s it

will be unheard of 7

1 Are we upgrading our curriculum to inr lude

more courses that will sharpen our graduates The eXCiting challenge Mn Wohl nees in the rurrent

judgmental skills office revelut 1 00 is less in thp tremendolls p xpansion
of information available to individuals than it is

2 Are we maintainin a high level of office in bringing all the isolated units of a company to

operations ana1ynis that will enable us to get her lrto one sY ltp m lIer key phraRe was strategic
predict what the future holds for our gradu office plann lnr 7
ates

Instructors must perceivp the rolp of teacher as an

3 Are we appraising the technology being used to active not ri iivp one Thry np ed to take control

alter offic e functions and then designing pro or the busin s iprogrnm and to keep the curriculum

grams that will meet major educational goals relevant
need s

In addition to el sential teRching method competencies
4 Are we encouraging internships for longer peri instructors nlEld to have an understanding of what is

ods of time Are we inr1uding both the skills happening ir the officp environment
of judgmental capacity afl well as involvement

in business tec hnology in our lnternAllips EducatorA ar f1 on the threshold of an exciting educa

tional area I s was emphasized before information

S Are we advertising promoting our program to systems mear n the use nf the computer and other sophi
the community ticated equi IrtElIlt to aid in the instructional process

AutomRtion i truly changing the method all teacher
6 Are we activelY seeking the advire counsel of will use in inntructing various subject areas Basic

business persons when deSigning or evaluating skills take on an exriting air of the future

our programs
CONCLUSION

7 Are we teaChing job maintenar ce ond projection
as well as preparatory entry level skills Ill If our current curricula is to reflect the business

environment Fore directly and prepare students for
8 Are we establiShing maintaining a program that future employment in an offire environment the Infor

is appropriate for our commurity Ilerved rltu mation yste r tl Program npeds to be revised to adequa
dent populace served employment ltatillticA tely incorpc PSlte what in currently happening and what
etc tR antic1pat c1 for the futurp in terms of information

needs F dlJ n tors must be prApared to underfltand and

9 Are we arranFing for support perBons materiAls demonstrate enrhing mp thods and business knowledge
in order to make the progral1 wore rloli tic thl1t ref1ecto I hese nflW trflnds
relevant

Terllhinp inf I ma t ion fl Y Stpm l is one solution to
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bridging the gap between the business classroom andthe office environment The way in which the officeis operating dictates how the classroom needs to be
conducting education rather than vice versa This
probably brings up the argument of the tail wagginRthe dog but education must follow the dictates of
industry as they are setting the standards that we
must follow The areas discussed today are notseparate entities but interrelated parts of onewhole The student today needs to bp trained in thebusiness classroom to go out into the office viainformation systems competencies
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ABSTRACT

Because of the growin importal e of computers the standaru iLlt eiuction to data processing

course is no longer sufficient for all students There is b n8d I or a corq uter literacy

course to provide every subject matter area with instruction in h J e of the computer as a

tool Pusiness students further r eed to develop computer UllJ 1 1 the use of major seftware

packages in a management context A changinnued is thLs tecoTI r Evident at the college

level for instruction in the use of the machine as a tool This J q er examines the content of

computer courses

HIi Ollncti n systems In other worde the meanings

uscri beta Ie the erms 3ata E and rrar aement

THE COMFL IER LITERACY IS Ul
i foE 1 t systems are often undifferentiated This

lack c1 d ferentiation is reflected currently in the

Universities are facing increasingly sophisticated tit1c c r unt placement and goals of courses

students in terms of computer knowledge than they dusi nud t jTCV ide computer instruction to

faced five years ago Elementary and secondary colle iate tudents majorintS in business

schools have been increasirg the number of COUrSe l

they offer and the emphasis they place on computer l c liken cl j a processing to managerrent information

skills and concepts in their programs Hama r 47 SJ tems iu to liken record keeping to accounting

The increased emphasis on computer literacy and The important point here is that confusion regarding

computer skills at the elementary and secondary tb0 llHaJlj J I ur relul ukeeiJiug cUlll ZiL UW1vLIJiS will le J

levels should be producing changes in the comr ter to serioLl y conftfed curriculum content seqUEOIlcing

courses offered by universities
und CUrE e Isoals Likewise confusion regardirg data

l rocessir and management information systems appears

Because of lack of facilities many computer courses to hav1 md to poorly constructed collegiate

in the past emphasized computer concepts rather than curricu 1

hands on computer skills As universities acquire
more extensive computer facilities especially micro

computei work stations the nature of the computer AAC 3 DPHA AND ACM ON lNFORMAII0N SY8TEHS

courses is metamorphisizing Large amounts of time

may be deveted to hands on use of the eomputer T 1e AAC Boeeognizes the need for information systerrs

instead of discussion of computers use Concom b its clo ment entitled ccreditation Council

mitantly hands on computer skills have increasingly PJlicie l rocedur s and 9tD9 E3 The AACSB

become a requirement in many general education c rricu11n standards require that the business

programs In fact the general education skill areas
cJntent s 1all be respcnsive to technological

needed ty students are being classified into 1 deve lopmer ts and shall reflect the application of

written expression 2 oral cowmunications 3 evclving knowledge in quantitative sciences

critical thinking 4 statistics 5 9 fYter AACSB 2 Additionally students must be

progr iEg und 6 foreign languages jJrovidecl with he corrmcn tody cf knowledge CBK in

busines aJministration including a basic

understa1ding of the concepts and aP2lications of

DATA PROCFs sING VERSUS INFORMATION SYSTEMS COURSE managemect inforwation systems including comput3r

applieaticrs AACSB p 27 While these

Schools of business face an increasingly computer recommenJlIt ions do not require a specific COlrse in

literate student For such students the traditional UlanLbeme t information systems the implication is

introduction to data rocessing course is not likely that all t udents must at least integrate instruction

to be effective The traditional introduction te in syste concepts in their curricula

data processing course is currently under review

because many students have already acquired the The major busi ness computer curriculum studies

necessary computer concepts at the high school level conc ucte by the Association fcr Comfuting Machinery

Unfortunately the introduction tc data processing
ACV an the Data Processing Management Association

course is still used ty many institutions to meet the DPVtA lHe differing emphases on the content of DP

American Assembly of Ccllegiate Schools of Business cmcl MIS he DPHA CIS curriculum uses the introduc

AACSB core requirement for infor tion systems ticn cov e CIS 1 as a requirement and recommends

Aulgur p 7 However neither traninG in rudimell
an olect e course in decisicn support systems CIS

tary computer skills at the general education level 10 Acflm and Athey 12 11 24 The ACM I

nor completion of an introduction to data processing curricu 1 includes the introduction to programming

course are likely to provide the preparation in in cOUl se 1 1 to provide fer the technical concepts

formation systems needed ty the business student and USE he information systens in organizations
COUI se 1 3 to provide MIS concepts Nunamaker

Confusion over which computer concepts should be p 793 L Neither curriculum study seems to place

mastered by the business student Iray reflect importall on information systems for the business

confusion between the area traditionally callEd data student n ljoring in a content area othe than

processing and the emerging area of managerr ent irforma j n systems Each study provides a
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specialized program for the business information
systems specialist rather than yrcvidinC a jTC l OlLl bUGiLleand industry science medicine
for the business major who needs informatien s stel j 00GuClJ ci lJ JL i u act 3 iiteJtainrnent
concepts inteGrated into anot11er business l ield t overnl m t frivaey and crime prevention

3 l tJtur f the COJn uter 02

THE INTiC DClORY INFOH1ATION SYSm IS COUF L l I 02 rul10 1i L lJl Oj 0Ct3 Ll J be used to help achieve the

Given the importance of decisiOl sUtpoft systetllS to

Y r I t ti s

the modern manager there is a need for theen0rJI 1 five computer articles relevant
business major to complete a course Hhich eti ilO sLe s l icld and the summarization of
information systems rather tban datu frceessine a nJicrocOlfuter word
While general education om uter sl ills COUl ses can packa e

rovide instruction in basic CorljJuter skills und spreadsheet soft are

concepts the computer skills l1usi be apJlied Ii ti ix cUII1Jlet8 a budGet problenlbusiness content to provide for traJ1sfer of eciucct 9nd IGJninc correctly of BASIC
tion Thus all business student should take a in increusinG complexity to
course in the ap lication of inforQatien jstel s listinG calel lations control
tools to bu iness ll clrC s inj filFrocessing

1112 Li o u statistical t ackaje such u SAS cr
The general education curriculULl of Southern Illinoiii descritive statistics froQ a

Universitj at Edwardsville requires tho t all c c tuf

LuuenLcomjJlete a cOlrputer skills course UL Lne

General education level of tleir collecie prodral
THe I TR DUCTCRY INFORI IAl lOl SiSTEi S COURSi

The course supplants the computer literacy course for
general students and the traditional introduction to

Comm n J ractice habeen to en aGe the computerdatafrocessing course for business students

Subsequently all business majors enroll in an intro speCIalIst to design decision support systems and to
ductory information systems course which addres3es house the dec ision support systems on tJle ma infrutre
decision support systems within the business environ Because of the rapid accertance of the microcomputer
ment as oposed to data frccessing concejJts and personnel s hortages in the comcuter field

decision support systems are teing transferred to the
micocomputer and the USEr has tecOIJe the systems

THE Crn1PDTER SKILLS COURSE deSIgner Thus knowledge of information systems
and especially decision support systems huve becon e

A computer skills course should include instruction essential for the business 2tudent
in programming and the use cf ccmmon packaged

nstruction in information systems may be integratedsoftware Student must have sufficient hands on

experiences in programming to design write and Into the functional business areas Fowever the
detug elementary programs on the cOEfuter The intee ration of inforf11ation systems content into the
rationale for inclusion cf computer programming in fUllctional areas is materially enhanced if students
such a course is that students should be reasonatly study information SjsteI ls in a systematic way l rior
proficient in a language skill hich controls to the integration Thus a course in information

comjUters Johnston p 11 However students systeiDs emphasizinG decision support should be
should also develop skill in the use of packaged eyuired of all business majors Iunninc 42
software in such application areas aE spreadsheets doreover the key Joint is that such a course should
Hord processing and statistics occur early enoubh in the curriculum th8t students

Illay transfer the skills and knowled e luurned to the
Specifically each student should be able to demcn decision problews tlley enccunter in

U

the functional
Etrate the following skills and knowledge upon courses

completion of the course

Tte inforiJation systems course should prcvide the
1 Familiarity with computer terminology student with the aC4uisition of the following2 Knowledge of the use of ccmputers in the field abilities ill informat ion systems skills and

of study which the Etudent has elected knowledce

3 The ability to read a simple computer program in

1at least one high level standard lapguage Descrite and use basic concepts of systems4 lbe ability given a problem statement to chart
2

analysis
the logic for the solution and write a program L lJlain no oJ CotlJluter systelJ and cOIJjJuter
dealing with the prcblem on either a rr inframe pel sonnel resources can be used by by the
or microcom uter

3
mana er

5 The ability to use a statiEtical rackage for Describe user involvement in the information
descriptive statistics

4
systen oycle

6 The ability to use spreadsheet and word Describe and use cOIrmon tools of systems
processing aptlication software on a micro

5
analysis

computer Descrite cOlq uter decision support systems7 The ability to use the computer facilities useful to the manager
available on CalJpus 6 Use common decision support software to solve

7
iliaj i dtement prot1ems

Flecommended tor ics with the amount of time devoted Describe the ethical and 30cial considerations
to these topics for the computer skills course are needed to develop and U3e information and

1
decision su port systems

The Computer and Its Capatilities 03
2 Hardware and Softare Concepts 05 To achieve these objectives the content of the
3 BASIC Programming ConcejJts 35 information systems course should include tte

To include concepts input output calculation 101l0l inG major topics

4
looping and retorts 1 11anagininformation with comtutGr technolo y

Overview of High evel Prociramming LanGUages
05 05

U

5 Sofhmre Packages on the Ilicrocomruter 35 To include managel lent and eyctems ccncepts and
Tc include the use of spreadsheets and word

2
terwinology

procesEing software and a discussion of other Infortlaticn decision support und eXjJert
major tyes of application l8ckages systems 20

6 Statistical Puckages and their Use 05 To include the study of the n8ture and iupact7 Use of the CCi Jfuter in Life 10 o inforillation on decisions
To include tte use of the co puGer in the 3 Tools and techni4ues of SjateL s analysis und
student s perEonal life classroom Horkplace desi n 05
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To include charting data flow diaJrams
interviews and outut desiTI

REFERENCES

4 Project management and implementation 15
To include scheduling cost benefit allulysia uerica l I by of Colleciate Schools of Business

and system resources 9ita 2 Cwlcil l ures and

5 Traditional ard structured systems 20 JJurds
iilt Louia r lissouri 19J4

To include the lifo cycle approach and

analyais design techniques in both stl uctur 8i eLm Infomation GatherinSkills

and nonstructured l lodes III f c 1 I Iinter 1982 83

E Decision making using COI lputer 20

To include use of s read hc at datu UU LI
I il1v t Adam oditors DPHA

project reanagement r rorau s o i l n 1 r20 S lputr Inforl lu

7 Nanagereent t nd sodetal implicoticn c ill r l 1 o o l
ll idc2 IL Do ta

tion systems 10
c 11 1 j btioll 1 1

To include tie study vf COIili utl sY8ter
controls security tmd stanuurds UILl i ll c 1 1 1 1 1i1 of the

social and ethical aspects u1 ini oll l1tion e 1 l lt i l kll lll in A C

systems
1 1 l I l

L
I tl l l F111

8 You information systems and tl L futuIv v j

To include a study of the nudent a U Udvr

jJrogramlller and alJ11yst in a l 11 id1y char in l d l ll ii 1 11 fl
environment LLr ild illSL t1 21 t 1 All fs 9

P0rcilJ l g c l 0 I t 1tlJlj it U 3t Intel

To develop experience in the use of COJ lputUl for llU lial C Idc J 11 11 c I ll lti J t0t1 FhilJdc L

Ilanagerial decision making decision S lPIJort PI 0j ts j iliu iA Li 01 I

such as the following might be used
i ridd ltu1 L llju 111 1 litl ilLl J 1 F l ilj J

Ul tl i ll

1 A project rranagement acti vity usiniJ associatei fldClti V2 i tl od ful I etchilJ ahi d in Ci l Ollii llh I

project management softare such as Projoct CQ1JrSd IJ tel c b u 0 dilL

Planner or Visischedule on a microcou puter
2 A cash flow problem and a 1ellse puchase com Jllrli nama al l 1 1j Uj Led rho 11 1 C 1 GOIII utcS l

tive cost problem using spreadsheet software sue l SlJ Cndlll J cdlC ltioll tlal t 1 OlJd IJt Ji

as Visicalc lIultiplan or Lotus 1 2 3 on a 1 Fall 2 10 110 4 50 62 1111t l 1 J 7

microcomputer
J A data base project using relational data ros8 Johnston illilcV JlTojJicl and 1uo18 for th InttociuCl

software such as dEasB II or III on a micro tOlY Courd Interface 6 10 13 Sprin 1984

com uter or I S F or other relational data base

on a mainframe laluJ1nlk 1111 I 1 A JlDocision NakillJ Hew II NiCl0tJOIII

4 An extraction or manlllereent report usintl feurth jJuter Aidd tho Pl ocessJl Intrface 5 1 46 l intlH

generation languages such as MAPPER LINC 1 83 84
EXPRESS or IFPS on a Itsinframe mini oomfuter or

IFPS or FOCUS on a microcomputer NIUlamakG7 J J und ethers aditors Jllnl llIlICltioll

SystElms Curdculu HecoInll endatiols for thll 805

Computer deoision support projects may bCl completed Underi rl1d otu and Grcduattl PIOblams l elOrt of

usi teams of students with different buainess the AC11 Cu nichlCo l nittee ell Information SYlltemlJl

sfscializations to simulate real orld project team Comr llmicaticm of the ACH 25 7U1 805 November 1 82

composition and to provide some depth in tho atlllioa
tioarea used fOl the lJ1 ojeot Pipkin Jar

Cases Add New Dilllension to In1 orlilll ticll

SystOlllS InlltruotionJl Interfuce 6 58 61 S rintl

Additionally case situations pertaining to the other 1984

topics in information systems desoribed above should

be inoluded Pipkin p 59 It is suglSflsted that Ralston AntholV and liwin D Reilly Jr bilde ledia

written reports of the analysis of thelle oalee be of Co tel Science and EllJ neerilU secend e t on

prepared using word prooessing software The written iliiwYorl i 1an Noatlafid neil1riolcftolll nY 98

reports should be prepared in a manner oonsistent
with the eXlleotations of manasement within an Rushinele 811rll 1 IICollljlUter Literacy for Mal1llgorall

organization Sidu p 37 lWl Sl 5 2l SllrillJ 1983

Sidos I Chll loll II How to Writs Pa rll and ROiJOI ta

SUMMARY About Comilter leohii lh lode hia PA

nitItut l 5rscleiit c nformation ISI Preas

The introductory oomputer skills oourse should foou8 1984
on tho skill of using the maohine as a tool This
means that the oomputer literacy oourae should ohan

from a topical disoussion of oomputers in sooietto

a hands on oourse using oampus oomputer faoilities
The introduotion to data prooessing oours

emllhasizing the traditional topios of data proosluina
and pro ramming designed for data prooessin majora
should be redesigned as a management courle for all

busineas majors emphasizing ths use of software for

decision support Additionally ths inteilraticn of
the computer as a decision support tool in the

funotional business oourses and the polioy oourse

should be pursued with vigor

The ayllabus CllBell projeotB llJId handouta ualld by
the authors for the courses desori d mIY obtained

by requestinll these materials in wrHinJ
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SELECTED GUIDELINES PUI EFPJC1 IVE CUURSbWARE AUTiJORING

Mr Rick David Stuart
Assistant to the D i r ec to r

Academic Comp ting
Xavier University
Cincinnati Ohio

Abstract The following article ueals with UI metnudology reju1red to design and developeffective computer courseware Examining tile develo lment process associated with the overallconstruction of courseware practical sUY Jest1ons are tjlven aimed at reducing the amount oftime needed to produce quality lessons DirecteJ toward the instructor considering coursewaredesign for the first time this article sUYJe ts a COlTImOn sense approach to coursewareconstruction

Until recently the production of informat1on for tillo classroom experience can identify the many specialeducational process has depended almost entirely on features of hiS her discipline need be included inthe written word With tile arrival of the computer in Hlaterial presented 1n CAS form Without disputingthe second half of this century however this common this assertion those advoc3ting the second school ofstandard has been challenged As a legitimate tool thou h t are juick to point out few teachers have thefor the dispensing of quality education toe computer time needed to first master a given authoringhas fostered a wide range of tools One particular lanJuage and then do the coding and debugg1ng thetool the courseware authoring system CAS has lesson will inevitably require In many cases thisproved itself very effective In the presentation of a constraint is the single most persuas1ve argumentwide variety of subject materials in innovative and against the adoption of CAS methodology at manyimaginative formats This notwithstanding many educational institutions To counter this supporterseducational institutions currently capable of of the AUTHOR EXPERT philosophy offers the notion ofsupporting a CAS oriented environment fail to do so tne instructor as script writer wh ile a datalargely due to the excessive development times processing specialist with a practical workingrequired in the production of CAS lessons of knowledge of the authoring languaJe used be given theprofessional quality An examination of the task of physically coding and debugging the lessondevelopment process however suggests many practical into final form Given this division of labor theconsiderations can be applied to reduce the amount of instructor is permitted maximum control over intime necessary to construct viable CAS lessons while desired results while minim1zing the amount of directenhancing the quality of the lessons as a whole Four involvement needed in actual programming relatedsuch guidelines 1 Determining Lesson Scope 2 tasks Whenever large CAS projects are contemplatedDefining Authoring Respons ibilI ty 3 Selecting A there are often advantages gained in delegatingLesson Flow and 4 Developing Effective Graphics are responsibilIty for individual sections of lessondiscussed briefly below At the outset the lesson design to those having a particular expertise in adesigner must properly determine the scope of his CAS given area This especially holds true in cases wherelesson Many confuse this with a question of physical courseware autnoring 1S used to disseminatelesson size While size is evidently one element in instruction in medicine or the hard scienceslesson structure scope here refers to the rationale Proponents of the MULTIPLE AUTHOR MULTIPLE EXPERTbehind the lesson s introduction the audience the approach advance the notion this rule be extended tomaterial is intended for and the final form it will all forms of lesson design in all areas of interesttake on Understanding the importance of these In this case groups of co authors are formed toconcerns is necessary to avoid the frustration of construct loosely organized sections of textextensive design revisions later on Considerations integrated into a workable whole by a team of CASof scope force the instructor to identify the actual specialists The advantages of such an approach are atarget group in addition to age factors for minimization of instructor effort while enhancing theexample he must decide what will be the maximum degree of modularity allowing common sections oflevel of difficuLty the users will be capable of text to be grafted onto future lessons withhandling and what pr ior knowledge or exposure to corresponding reductions in design time Anyone ofrelated materials will be assumed in this lesson the three alternatives given here can be advancedLikewise will the lesson ultimately stand with a reasonable certainty of success Moreover asindependent of other designs or rather as one of script writer and program coder alike gainseveral joint projects On the basis of answers given experience the time required to produce workableto the above questions it must then be decided what sections of reuse able CAS material will be decreasedpresentation vehicle will be best suited to the enormously While each option can pose a set oflesson s lesson s defined audience 1e dialogue advantages and disadvantages best evaluated throughdrill practice tutorial or simulation These actual experience in accordance with one s owndeterminations will directly influence both the size institutional capabilities and limitations theand content of the lesson being designed It must be empnasis tlere is the need to select a given processemphasized that these parameters once established with clearly defined areas of responsibility and tomust not be departed from witnout a corresponding stand by one s choice through the formation of theloss in design time and lesson effectiveness Once lesson without deviation from start to finish One ofthe scope of tile lesson has been determined it the most critical decisions any lesson author canbecomes necessary to formulate the construction make will be the determination of his lesson sprocess fhis involves determining responsibi li ty for directional flow No two common CAS lessons will bevarious activities in the lesson s development cycle exactly tl1e same In point of fact each will followprimarily the person responsible for formulating one of several clearly defined directional patternsthe lesson s contents the author There are identified as either 1 One Way 2 Auto Returncurrently three equally applicable options refLecting and 3 Bi Directional The differences in thesediffering philosophies in this regard These are 1 patterns come about uue to the presence or lack ofAUTHOR TEACHER 2 AUTHOR EXPERT and 3 ULTIl LJ menus and branching routines at clearly definedAUThOR MULTIPLE EXPEIT The first option suggest tne breakpoints within the lesson In the One Wayperson best suited to manage the lesson development pattern there are no provisions for branchingprocess including actual lesson coding sl10uld be opportunities In this case the student is presentedthe same individual presenting the finished product with a lesson made up of a series of frames in thein an actual classroom environment Supporters of form of eitner informational displays or questionthis option argue only those with considerable answer blocks Lessons routinely proceeds from frame
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to frame without the options of review or repetition addition to this windowing effect Headers

until the lesson is completed From the standpoint of presenting I he name of the lesson prominently

the author this is the easiest pattern to adhere to displayed call be psychologically reassuring to the

From the standpoint of the student however this studen apt tc feel lost half way into a lengthy

focused direction is also is the least imaginative presentation Also the author should likewise decide

and the one most to instill boredom with its lack of whether text included will be displayed through in

variation The Auto Return is muc l tile opposite In both upper and lower case or capital letters

this pattern the student is automatically brought exclusively his initial standardization of physical

back to the lesson s main menu after the completion appearence d ES much to reduce unnecessary confusion

of a portion of the lesson The student mOlY now students m t otherwise encounter Never assume

choose to redo a given section of m terial or if students can intuitively determine what responses are

continuing from a previous study session skip over required at jfj given point Even something as simple

one or more segments already mastered and continue as enter ng j carriage return to continue the lesson

at his own speed While this variation can place at some givel point can cause students with no prior

flexibility at the hands of the user it also exposur to computer aided instruction considerable

requires a more structured lesson framework not everj frustration 1i toey wait in vaIn for an instruction

author may be comfortable with The ai Directional to proceea l nat never comes Noting the modular

pattern essentially combines the best of both approach t lesson construction alluded to

options While clearly the most difficult type of previously 1 is possible ana indeed desireable

lesson to coordinate the benefits are commensurate for aut rs to include such directional aids

with the time invested here students are free to whenever poss ble Tne courseware autnoring system is

proceed much as they wish witfl mu 1 t iple menus but on e e d le of the advanced techniques now

allowing for both review and skip options at available t8 make the modern educator s role an

different points throughout the lesson the student easier one n years to come courseware authoring

can branch to any logical start point within the will unJoubt dly snare the responsibility of

lesson he wishes from any other point In such a effectively l ispensing quality education To what

manner difficult sections of material can be repeated extent CAS aPl lications can be successfully utilized

more than once while those students can quickly will depend drgely on the ability of the instructor

master lesson content are no longer required to to maxi ize its effectiveness through intelligent

endure for them what would be endlessly repetative applications The above suggestions have been offered

examples and illustrations of simplistic concepts with these odls in minJ

The flow pattern selected will largely depend on

factors such as conceptual complexity and over all

lesson duration The higher the level of difficulty

involved in a CAS lesson the greater the need for a

two way flow pattern Conversely the shorter the

lesson the lesser the need Again selecting a proper

directional pattern and maintaining it throughout the

lesson avoids undue confusion on the part of the

student and unnecessary complications for the

designer One of the more positive elements intrinsic

to any CAS presentation is the ability to combine

graphic representations of concepts generally
difficult for the beginner to comprehend in an

effort to visually support what is being presented by

the written word While graphics i e charts

graphs tables color and character size variations

etc can collectively form a powerful enhancement to

any traditional classroom methodology the proper use

of graphics in CAS designs is often misunderstood

Graphics improperly applied give mucn the same

diminished effect as by analogy the presentation of

advertising wherein the visual display and not the

product itself is latter recalled While the actual

graphics used will naturally vary from lesson to

lesson keeping in mind a few specifics can make for a

more dynamic graphic presentation With the very

first frame the student should be presented with some

type of graphic illustrative of the subject being
covered An algebraic equation a computer terminal

or a miniature Eifel Tower for example might use

used with a lesson in mathematics programming or

French language instruction respectively At the

same time the opening frame of any lesson should

display those colors no more than three

selected for presentation purposes Care should be

taken in selecting color combinations that avoid eye

strain over a period of time Thereafter in the

following lesson frames a standard ratio between the

amount of informational text and graphics included

should be established Wbile this ratio can be varied

slightly depending on the nature of the material

being presented maintaining this proper relationship

produces a consistency helpful in creating a relaxing

visual environment Also in reg rds to visual

consistency authors should act to reserve a selected

portion of their monitor screen in which text will

always appear in the same location Left ana right

hand screen sections can be used for specific
functions One example is the positioning of

terminology in a left hand slice of screen with

matching definitions on the right hand side In
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THE KOOALY FOLKSONG SYSTEM

Iza Gar I and Robert Perinchief
University of Wisconsin Whitewater

The Kodaly Folksong System is presented both for itself and as an applicatIon of infurmatlon systems techniquesThe system stores and retrieves songs by theIr musIcal and pedigogical characteristics using both characterand graphIc dIsplays

The techniques used in developing business information systems storage A complementary 3 x 5 card file has been developedare transportable to other disciplines The information cross referenCIng the many subfa ets of the analysis processsystems problems for the Kodaly Folksong System can be stated Other campuses have developed courses with similar storage andin terms which could apply to any business information system retrieval sys tems With the advent of computer technology itdevelop an appropriate database and suitable user interfaces began to be apparent that the paper process was and would refor the efficient storage and quick retrieval of information main very limiting and that a computer system would permit
more widespread standardization and access for Kodaly influencedThe Mus i ca I Problem
teachers and students everywhere

In current music education circles throughout the United States The problem became one of selectivity From the nearly twothere is widespread interest in an approach to music learning dozen analysis categories used on the existing form in thewith roots in Hungary identified with the late Hungarian UW Whitewater Kodaly Folksong course it had to be determinedcomposer Zoltan Kodaly KOH dye and quite often labeled which were the most important for computer storage and retrievalthe Kodaly Method 1 More appropriately called the Kodaly sys tems Could it also be possible to develop a visual realizaapproach this philosophy system assumes a commitment to folk tion of the single melodic line on traditional music staffsong in the mother tongue then folk song from many cultures with text below so that the student might have access to thefollowed by utilization of fine composed music The approach actual music score of the song whatever analysis categoryattempts to develop high music literacy among students begin unlocked that song with pertinent analytical informationning at a very early age even pre school The accomplishment Would it be possible to retrieve several songs with commonof that literacy requires knowledge on the part of the teacher identifiable rhythmic patterns or melodic patterns or patternsof a vast repertoire of folk music so that song repertoire in formand eventually instrumental literature can be introduced in astructured manner for cognitive purposes The music is classi The I Jultiple problem then became one of developing a computerfied by difficulty and complexity along a continuum superim system which would 1 store a visual realization of the songposed on a taxonomy of musical elements complementary to the in musical score 2 store title book resource and relatedstudent s ability to comprehend and perform non musical information 3 store analytical categories
including melodic form recurring melodic interval pa tternsTherefore a commitment to a Kodaly inf1uenced music curriculum rhythmic form recurring rhythmic patterns scale mode rangein this country involves an ongoing search by the music educa tessitura limited range withi which most of the song liestor for good folk song materials of all levels of interest and tonal ladder melodic contour musical cadences meter typedifficulty level so that the Kodaly philosophy of beginning of accompaniment and others 2 If these individual problemswith the natural instrument the human voice can be appl ied to could be resolved as part of the whole the entire result wouldsinging in early childhood that develops musical comprehension offer retrieval of an impressive array of information on manyalong with simple singing skills The music educator searches musical bases

constantly for songs which suit a purpose namely the phys i ca I
ability of the child to sing the songs coupled with the intel With the development of telecommunications systems permittinglectual ability of the child to comprehend the musical structure students statewide to learn from a scattered series of campusof the songs

based locations concurrently with the same instructor utilizingaudio and video interactive equipment the problem becomes evenIn the nearly two decades of the Kodaly movement in this more intriguingcountry numerous colleges and universities have begun to offerfolk song research courses which develop the skill of research The User Interfaceing song materials from this pragmatic viewpoint instead ofthe traditional empirical viewpoint Thus teachers and It should be the goal of all systems to provide an interfacestudents in such courses determine from one to two dozen with the user that allows the user to talk to the computer incategories under which to analyze the song materials they her his own language This is most especially true for usersencounter so that repertoire can be identified for one purpose whose field is distant from information systems The interfaceearly in the curriculum a different purpose later For ex for thi system can be thought of as consisting of three partsample it can be concluded that a frequent melodic pattern of menu s i put screens and reportstW0 to four notes might be present in one song making it alogical choice to place prior to or following a different sonn Figure Iwith a comparable or even identical melodic pattern in a
slightly simpler or more difficult context The vpr o I e song MAIN MENUmi ght have a recurri ng rhythmi c pa ttern of u w four durati onswhich makes it a logical choice to place at a different grade MAKE YOUR TRANSACTION SELECTION BY TYPINGlevel prior to or following a song with a similar or identical IN THE NUMBER CORRESPONDING TO YOUR CHOICEpattern in a context later in the overall curriculum

1 ADD A SONGIf it is presumed therefore that most songs selected for the 2 DISPLAY A SONGcurriculum will have several different purposes each perhaps at 3 RETRIEVE BY CHARACTERISTICa slightly different place in the overall program it obviously 4 EDIT SONG FILEbecomes helpful to analyze researched literature for its multi 5 ENDpurpose application It further becomes valuable to be ableto analyze store and retrieve the various analyzed information SELECTIONbased upon numerous musical items which have compared each songwith other folk songs with common musical phenomena At UWWhitewater complementary to a graduate course in folk songresearch based upon the Kodaly philosophy an extensive one
page analysis fnrm lc ill Lile early 1970 s which withreVIsion has held for more than a decade as the basis for
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In addition to the main menu there are several subsidiary menus A number of the inJut edit and output screens required graphic

A feature of the system is that there are two categories of displays he nllJ ic symbols were developed using REGIS graphics

users those who are allowed to enter information and receive 3 on the GIGI tprminal Whereas the rest of the system was

reports and those who in addition may check the entered infor written in COBOl the REGIS graphics subroutines were written

mation and delete songs from the system The system prints in BASIC VAX 111 allows for linking COBOL programs with BASIC

only those portions of the menus for which the particular user subprogr ms bmples of output screens are shown in Figures

is given access A complete display of menus is not possible 5 7

in this article due to lack of space
Figure 5

Screens for add update are shown in Figures 2 4

Figure 2 H IJ AN Jll1

FOLK SONG ANALYSIS

4TITLE
t f J FfSOURCE

MELODIC FORM

MELODIC INTERVALS

RHYTHMIC FORM
bll OkL NAIf 1111l BIL Qcylr

RHYTHMIC FEATURES

Gb i jCATEGORY tJ J J
n

J
MODE
RANGE

tlllL Ari G LJ Ii nv

O l ftCNfE Y

LADDER M F S L T 0 R M F S L T 0 R 1 F S L

TESS ITURA FigureE
TONAL CENTER

NEXT PAGE TYPE Y
FOLK SONG ANALYSIS

TYPE EXIT TO RETURN TO MAIN MENU TITLE HALELUYOH

SOllRCE EXPLORING MUSIC

ME LOD I C FORI AA3 BBv

Figure 3
MELODIC INTI RVALS Si F

RHYTHMIC f RI AABB

FOLK SONG ANALYSIS
RHYTHMIC P TERNS UVUV

CADENCES
CONTOUR

CATEGORY

ORNAMENTATION
MODE HARMONIC MINOR

VITALITY
RANGE M M

METER
LANGUAGE
SINGABILITY
SPECIAL INTEREST

r

ACCOMPANIMENT
LADDER 1 F y l T R M F S L TO R M F S L

COMMENTS
TESS ITURA S D

TONAL CENTER L

NEXT PAGE TYPE Y

OPTIONS 1 ADD MUSIC 2 ADD SONG Figure 7

3 PRINT THIS SONG 4 MAIN MENU

5 ADD ANOTHER SONG
FOLK SONG ANALYSIS

ENTER YOUR CHOICE
CADENCES V V V i

SONG WILL NOT BE ADDED UNLESS YOU TYPE 2 CONTOUR AABB

ORNAMENTATiON
V IT ALITY

Figure 4
METER 6 0

LANGUAGE HEBREW

S INGABILI Ti

HALELlJYOH SPECIAL IN1EREST

ACCOMPANI lEtIT

h G
n COMMENTS

b P r Ir n t r i
p 101 OJ02 04 JI C6 07
tv HA Lf w iai 1 DISPLAY MUSIC 2 ANOTHER SONG
1Di I 2

OPTI ONS

IN5f A STIE 3 PRINT THIS SONG 4 MAIN MENU

Q Xl B fj bM lK1PIETi 5 RETRIEVAL MENU

CELETE XX c 1 b N

NEXT Ulit L l 1 J I Q APP 0 ENTER YOUR CHOICE
UllT COtfLaE lte E f I P srIiTl Ill

QlL Q Q fiI J Sy
Option 2 of tile screen on Figure 7 allows the user to continue

EPIT1YIfNTER ll EXiIf1jIe R

IEY It SK Wl1l
II

llll Ji stepping throlig1 a Ilnked 1ist of songs with the same charac

5YMlSlt IOA teristics Hi is discussed further in the next section

lEJCT T

CJNlfdCoCf
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The Information Base

A major requirement for this system is quick retrieval of
information by characteristic Quick in this context means
less than a second pause in writing to the screen and in terms
of the system desi gn the COBOL verb SORT is not to be used
Instead an integrated database was designed to allow for the
information to be stored in a presorted way using linked list
concepts 4 Figure 8 shows the relationships between four
of the eight files of the system

Fi gure 8 INFORMATION BASE INTERRELATED FILES SHOWING CATEGORIES FIELDS AND INTERRELATIONSHIPS

Song File

h

M

r
ID Song II

i i i

JI
i

10 Song Characteristic II
I ID Characteristic II

iSonp Ti tle Song Song Characteristic Name
Next Sonp Char same songCharacteristics

Songs First Song charFirst Song characteristic Characteristic

I
Characteristic II i

Next Song char same

characteristic I
Music First Music II

1Music File

II Tn Music il
I
I

Song Song II

INext Musicil same song

Score Music Symbol x50 per line

i IText text characterslx50 per li

To list all of the characteristics of each song the program Iza Goroff Management Computer Systems Hyer 309first reads the appropriate song record to get the First Song UW Whitewater Whitewater Wt 53190Characteristic the relative record number of the first of an 414 472 1468indefinite number of limited records for that song in the
Song Characteristic file The program reads that record to Robert Perinchief Music Departmentget both the Characteristic another relative record number UW Whitewater Whitewater WI 53190and the Next Song CharI same song The program would read 414 472 1341the Characteristic File to decode the Characteristic To
get the next characteristic for the song the program reads the
relative record given by the Next Song Chari same song and Bibliographyrepeats the process listed above The program loops until all
the characteristics for that song are listed The time taken 1 Choksy L The Koda1y Method Prentice Hall Edgewoodby the file reads is much shorter than it takes for the Cliffs N J 1974printout

2 Perinchief R Koda1y in Transparencies Publication IncA similar process gives all of the songs having a characteris Whitewater WI 1977tic This information base holds the many to many relationshipsof songs to characteristics with no maximum arbitrary number 3 GIGI TM REGIS Handbook Digital Equipment Corporation 1981imposed allowing for an indefinite expandabi1ity
4 e g Augenstein M and A Tenenbaum Data Structures andCredits

PL I Programming Prentice Hall 1979 pp 270 297
The system was developed by a student team as part of a one 5 Goroff I A Systems Analysis Design Course Sequenceyear Systems Analysis and Design 5 class project The ACM SIGCSE Bulletin Vol 14 pp 123 127team consisted of Chris Cesarz Cynthia Klement team 1eader
first semester Cheryl Nelson Ralph Rinke Mary Stolar
Elizabeth Zilen team leader second semester They were
supported by the personnel of the UW W Computer Center
especially Al Krug At1ee Svanoe and Lyle Hunter

Conclusion

The techniques of business information systems can be profit
ably applied to other disciplines We beJieve that experiencegained by the systems people who do so may increase their
sensitivity to be more creative in the business systems
envi ronment
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A I Cl1L 1 iuIC Flli l HJLVlDUALIl lNG lfll Hl I I i lJ r i l

KICIlAIW K l3KtwEl

ASSOclatPrJtes ur

Cumputer Scit nce ptoJra a

Xavier Unl et jlt l
lncinrldt i Ji iu

ABS rAACT oy combininJ il ik t iU L Jenc t 0t lilt 11 11 Llhid 1 t t l tic s t l t ill1 a 1l1ethod tor

creatinj open ended machine c t t aJ L jtaclt lC 3 t St6 II i n 1n L d indl1ldJal zed tests can

be created Students are a ke j i llec 1 J 11 t r i t I lL lan 1 1 Jt lons Oil S2 t 0 numoCcs tnat

include their 010 t 1Jent nLullb2r
1

1 1 c lude iTIo l vf ci eitin J Numeric answers

within presecri eu r dnLJ 12 C ill j H C L i j hl t i Idr jen J j n6 1 t Clll L 1 1 J t le tcest takers to

use a combination of tile i rc i r Lltl d 1 Lw positiu l I C J l st r J Wllitple lii Jit answer

complete wIth deciffi3L oint

When faceu with overcrowded i 3 ssrlU13 L3 r jc j di l hr 3 t c J t l l ILl r i Ullt d11I lOU S t be written tnat

of students and estaolisned pro ole li S lt CiH2 1 iny wi LL S r I 1J l ilS S to tl1e 3dme set of questions

instructors usually nave a l lmitll j t2 t cth ice5 t Ll t L r l e r 1 i ll1 till lJt 1 to be used If much LIse

Giving fewer tests but usinq multiple forms s one f th 3 L Jfltlclpatea 3tdndacd subroutines and

quite common solution Anothe aptoddl 1 3 maC 1ID fli1C t l rl L l I aL V lanua Je ch0s n tne autnor was

scoring of objective tests Vlith Jnulcipte torinS but deinJ l u 1 1 r1t tlil1e could oe dlvised that would

the problems of producing multiple tests exert time ITIdk t H cOJ1 Lr lction of sJch program mucn easier in

pressures on a schedule alreduj crowde Wi til iwndl inJ tilt t Jtur l le all tJI0C useJ thiS appruacn only once

the details of scor i n J and recoruin j scr s for a uue t t im 1 imitations in developing the projram

large number of students In addition while it is Dlft LCUl t y Cdlr l an aspect that was not anticipated

simple and takes little time to P orjuce d bad thou J it cc ftClinly should nave been that of

objective test producing a yood one take 3 tnJre time precision rne ell flee ing precislons of hand

than producing a good subjective test The following calcul tjons 3 iOLlS electronic hand calculators

approach was deVised for a class in i ntroductory and corput c cdlGU Lati Jns all had to be allowed for in

business statistics taujht by the author wnile a eacn itr wt2r ThiS was finally accomplished by

member of the Department of Operations Research and pe r IIi t t i ng rdnqe of correct responses for each

Information Systems at Eastern Michigan University question T It proJram had to of course calculate

under the conditions descrioeo Introductory fresh range for each separate response sheet

statistics offers a particularly manageable situation AnSVlers can l e pre calculated for each student or

for divising individualized tests since so many of the cd1 culated L lnJ the scoring process TIle author

beginning descriptive statistics can be tested using cnose the deer The experiment itself was a

integer data that can be easily derived or lenerteJ succe3s qUd tieu only by the problem the author

Students in the course were asked to compute suen experienced fj completing tne jrading program in time

values as the standard deviatlon the median the The test wer not J r aded until several weeks later

mode and the mean using a set of numbers whicl1 af te r much fLoJrt was expended The machine scoring

included each individual s own student number At the prinCIple E J indiviuualized tests USIng such an

institution for which this was devised student approach to i lIJividualization was proven effective and

numbers were assigned more or less arbLtrarily thus workable CnC dting was minlluized as much throujh tile

providing no reasonable clue in the final answer to a realization I the students of the difficulty of

means of reconstructing a correct answer for anyone cneating qilell tile arrangements that had been maoe as

who obtains another class member s answer Of through actJdl difficulty in cheating A markedly

course anyone willing to ri3k tne prolonged and lower dvera than anticipated tor such a class at

therefore observable scrutinizing of another s work sucn a time vdS noted however no student complaIned

can derive the method but most CheatIng accomplished aDout the te ilein J unfair or too difficult to take

in reasonably well supervised classrooms consists of It is doubt1e3s true that in some cases the student

obtaining completed answecs In order for was uir ctec to toe correct number of digits in the

individualized testing not to entail individualized answer y a d2sire on the author s part not to waste

key production at great cost it is necessary to be response spc c but this effect was prObably mInimal

able to generate individual keys automatically Even To counter t 1 eVident distrust on the part of the

witn prepared keys gradlnj would be more time students of machine scoring question sheets were

consuming than for standard tests without additional provided wit botn calculation space and a place for

help The author additiona lly chose to score the eacn dnswer These were handed in with the machine

tests by machine It is possible to obtain standard scoreable anser sheets Students were given back a

mark sense forms that permit ten different numeric machine produced form of the answers they gave keyeo

responses to any question in the form of the digits 0 to the questions If they had questions about the

9 for any question By combining several answer fideUty or reproduction of their own answers they

positions for a response to a given question numeric could come n for a conference at whiCh time both the

answers can be coded directly that is not by orijinal qU t t ion sheet and the mark sense sheet would

selection from a set of pre establiShed choices Thus be provldec for comparison This handled the few

the answers 0 000 through 9 999 all 10 000 of them questLons quite satisfactorily Sample question

can be coded using four answer postions The number

of digits allowed and the placement of the decimal can 5 Treatinq eaCll digit in in your student number as a

all be varied to suit the anticipated range of correct separate nUlTll er
I

combine these with the numbers below

responses Most such standard forms include an and c Jmpu te trle stanllard deviation for the entire set

identification field in which the student codes ner or to th ee del iwal places

his own student number in addition to the normal

handwritten identification This makes the stunent 11 9 4 23 lS

identification number available as llata alonj witn the

answers simplifying the scoring proIJLem WitllOut When yuu I le calculated tne answer record the

the development of a large and sophisticated program dnswer oj i l i t oy digit in answer positions 21 24

that would allow correction from a special ey a Answer 21 llou1d contain the leftmost or most

computer program must be written to score eaci1 new 3ignificant 1 i l it in your answer and 24 the least
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Assume a decimal occurs right to the right of the most hand held calculator or with pencil and paper Tosignificant digit If the student number was 156629 allow for this without an unacceptable investment ofthe calculations would be done with the series calculation a very broad range of answers that were1 5 6 6 2 9 11 9 4 23 18 Hand calculation a TI 30 accepted as correct was used The author found that acalculator and a VAX 11 780 computer using VAX BASIC range of two in either direction at the second leastall produced an answer of 6 40l A range of 1 or 2 significant place solved the problem The notion thatone thousandths would be suitable to allow for a a slight error down in the thousandths or hundredthsvariation in precision thus any answer between 6 399 place might go unpunished was quite acceptable toand 6 403 would be considered correct While this the author principles of statistics were beingparticular calculation did not show any differing taught not neatness or beginning arithmetic It waseffects due to precision differences others might felt that such unuerstanding could shine through theIn reality some types of calculations could be fog of trivial arithmetic error sufficiently for fairexpected to produce greater differences depending on and adequate assessment
whether the calculations were done with a computer a
time to determine reasonable ranges for each type of
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CONDUCTING COMPUTER LITERACY IWHKSfIUF

FOR FACULTY COLLEAGUE

TilE EXPERIENCES OF T W WORKSHOP LEAC nS

Kathleen Duffy
And

Paula Mitchell

Department of Computer and Informat Lon c Le lCC

Marshall University
Huntington WV 25701

II

Computer and Information SClence faculty are frequently called pon to bring computer llteracy

to their colleagues from other University departments TradltJcnal methods of instruction must

be altered when the subject being taught is computer literacy the students are faculty

colleagues This paper examlnes somE of the differences in tr c itional classroom instruction

and conducting computer literacy workshops for faculty colleagu s It focuses on the experiences

of the authors in the conduct of such workshops planning or t o lverse abilities interests

experiences and needs of faculty and suggestions for handling tlie inevitable problems that arise

in the course of conducting these workshops

Instruction of traditional college age students Non co puter 5Clence faculty participate in computer

brings with it a set of role expectatlons that literacy wor Ehops for a variety of reasons and often

govern the behaviors of the participants in the with vastly lifferent expectations about what will be

teaching learning process Students and instructors accomplished in the workshop Many faculty are

enter the milieu of undergraduate instruction with enthusiastic ind motivated to incorporate the tech

a shared understanding of the behaviors expected of nological ad nce of microcomputers into their

each other These behaviors often represent a typI teaching or tc help them with research and writing

fication of the characteristics of the ideal student A few corne wit an attitude of stoic acceptance of

or ideal teacher gleaned from the previous exper the inevitab E It s the microcomputer here to

iences of the participants Students expect college stay I might as well learn to use it Others

instructors to be knowledgeable of the subject pre attend becaus of perceived pressure to incorporate

pared and organized prompt in grading and returning microcomputers into their curriculum or because they

tests and assignments and tolerant and sympathetic fear being lelt behind by more knowledgeable

regarding the students lack of preparation or colleagues an students Still others participate

organization6 In turn instructors expect students because they will obtain Continuing Education Credits

to be prompt in arriving at lectures responsible CEU s or be Buse doing so contributes to their

in completing readings and other assignments polite professional ievelopment in a real sense or by

and properly deferential in addressing the instructor enhancing Uwir vita

and reasonably alert and attentive during lectures
When faculty members attend computer literacy

These role expectations are rarely communicated dir workshops due to pressure from others or fear of

ectly but are formed from the gestalt of previous being left behind resistance to learning how to use

experiences All instructors have experienced the the computer may be encounteredl Experienced

role of student usually for a significant portion faculty who are comfortable with their established

of their lives During heir student experiences teaching tech iques may react negatively to the

they have synthesized their expectations of how idea of incorporating the computer into their

teachers teach through direct contact with their curriculum ald to the workshop introducing them

own teachers and indirect contact with culturally to the use 0 computer technologies To counteract

recognized master teachers e g Socrates St this resistan e workshop leaders must be enthusi

Thomas Aquinas Don Scotias and John Dewey Further astic posit i1e and most of all patient Workshop

refinement and development as a teacher is derived materials that directly benefit participants help

from the process of teaching itself overcome thEs feelings of computerphobia

In the course of conducting computer literacy work Irvine2 and LJvel13 note that feelings of computer

shops for faculty colleagues the aut hors discovered phobia or technophobia are not uncommon among

that the role expectations governing the interactions novice comp t8r users The present authors have also

between students and their in5 ructors often break found that frustration is a typical response among

down when the students are colleagues Behaviors workshop pal ticipants who believe that user

that would be intolerable from students are often friendly personal computers do everything for you

tolerated or at least overlooked in one s colleagues or make it pos sible for everyone to become an instant

Tardiness lack of attention jumping ahead in the computer expert

material or skipping tasks altogether are behaviors

exhibited by at least one participant in each Some of our workshop participants have commented with

workshop surprise that the system commands for the IBM PC

and APPLE lIe are so complicated or disappointment

A factor contributing to the difference between that we could not teach them BASIC WordStar and

teaching colleagues and teaching traditional students Visicalc in a 1 3 day workshop In the course of

may be that colleagues have specific needs and goals conduct ing computer awareness workshops over the last

related to their established careers They are several yeaJ s we have found it necessary to empha

accomplished adults and recognized experts in their size o partici nts that practice and process time

own fields Maintaining their self esteem is as are needed i e master the use of microcomputers and

important as mastering the use of the computer In their soft lr even though much skill and know

contrast students more readily accept broad based ledge can be obtained in a relatively short time

instruction because their needs are not yet as period

specific or narrowed
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The knowledge ability and previous computer exper community at large Performing this service hasience of workshop participants usually varies raised our visibility among colleagues and
tremendously as we114 Even in a workshop directed contributed to our professional development andtoward introducing the novice to the use of micro recognition as a resource for continuing professional
computers workshop leaders find that participants development to our peers
range from the complete non user to the very
experienced user with knowledge of a programming The greatest satisfaction derives from accomplishinglanguage or experience with word processing text the purpose of a computer awareness workshop for even

editing spread sheet or statistical software5 a few of the participants Colleagues who comment

I learned so much 1n your workshop only to see thatThe authors have found it common among workshop I have so much more to learn and then make use ofparticipants who have had some previous experience what they have learned with their students are both
to question the purpose of the workshop or to attempt the reward and the 1ncentive to conduct future
to redirect its content to one of more immediate workshops
personal utility This experience underscores the
need to assess the computing knowledge and interests
of workshop participants before the workshop to REFERENCES
separate the experienced faculty from the true novice
and to plan for the different needs of those with a

modicum of previous experience and knowledge IEwert A Employee Resistance to Computer
Techology Journal of Physical Education

We have learned that teaching colleagues often re Recreation and Dance 1984 55 4 34 36
quires that instruction be more individualized than
it is when teaching the same material in undergrad 2Irvine P Introducing Faculty to Microcomputersuate CIS classes The suggestion has been made by Health Education 1983 14 6 13 14
several workshop participants that we provide one

on one instruction While recognizing the feelings 3Lovell P Staff Development for Computerthat spark such requests we also realize how Literacy Educational Technology 1983
unrealistic it would be to conduct one on one 23 3 18 19
workshops Workshops are typically scheduled for
I 2 or even 4 hour time blocks over several days 4McMeen G R Developing Computer Literacy
or weeks One on one instruction would drastically Workshops for College Faculty Educational
limit the number of workshop participants as well as Technology 1984 24 4 25 29
limiting the workshops we would be able to offer to
our colleagues in our spare time 5Secrist L S How to Keep Users Happy and Keep

Your Sanity Computer Decisions 1980
Because workshop participants typically represent 12 2
various departments within the University topics
must necessarily be limited to those of general 6Waggoner M The New Technologies Versus The
interest and wide applicability e g word Lecture Tradition in Higher Education
processing or spread Sheet software However on Is Change Possible Educational Technologyseveral occasions our workshops have been inter 1984 24 3 7 12
rupted by participants who wanted to know how their
particular department would make use of the micro
computer As we have grown in experience we have
learned how to field these unwanted interruptions
just as we do in undergraduate CIS classes by
deferring the answer to a later time or suggesting
a little personal research to the questioner On
occasion we have pointed out that what may be of
particular concern to someone in the field of
Economics or Sociology may be of little interest or
relevance to the faculty in Accounting Finance
Nursing or Education

We have been surprised that topics of seemingly
universal application such as word processing or

spread sheet software are so often received with
mixed interest Some faculty view word processing
software as a tool that will provide them with
added control and efficiency in their writing and
report preparation Yet other faculty resist
learning word processing viewing it as primarily
in the domain of clerical staff Many faculty show
an enthusiasm for learning to program in BASIC or

other high level programming languages while others
see greater utility in using commercially prepared
software Such diverse interests cannot always be
addressed in a general computer literacy workshop
designed to raise the participants computer
awareness

What then are the rewards and compensations of
conducting Computer literacy workshops for one s

colleagues On occasion both authors have received
stipends for conducting workshops but this task is
usually performed as a service to the University or
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THF FUTURE ROLF OF MICROCOMPlITF RS N 1 lf TING

AN EXPF RT SYSTF M EXPLORED

hy 1Rhlie Dare

Student at Glassloro state college lasc loro N J

ARSTRIICT
systllm

This article shows how F xpert Systems
will he used in the auniting pnvirrm This nesL I is tpchnique for interfacing a

ment This is done first Iy extrac
v ri2ty f C urcp natalases with a DDS data

ting nata from thp source daill aslo in I as C I CC iata incluoes hoth internal and

to a microcomputer s natahase ThE
pxtornil1 cl t 1 Internal nata inclunes files for

F xpert System will use conco pts from invontory cc unts receivahle and parts and

artificial intelligencp to provi 4p an suppli s F I rnal oilta would contain thp out

opinion on rF1 iahi1 i ty ann accuracy
sid a lu ins of t hp company from sources such

of financial statFments Aodit ional as c P JI 1Alue Line ano flow Jones This

ly ComputRr usinF ss Graphics Nil I
sourc dal I sl may covpr sevpral logical files

provioe management wit h iln unoer using Jari 3 formats which may hp storeo on sep

st anoilhle rFpresentation of the cnm
aratl comul Or syst pms Through using the

pany s financial position
nata Cxtr cl ion System the user can extract

frol t e oITCe oatilhase informAtion that woulo

pprtai n to Ispr s oljPctives AS an example the

The winos were gusting now up to 15 knnts as Amy
auditnr Wu 1 only extract cliFnt recoros which

nurham saileo along the coast of Santa Rarlara
are to lop Ilunitpn This extracteo information is

california in hF r 32 foot o flay In the hright
dowr1oanpoj hI means of tPlecnmmunications from

afternoon sun she began to write her we kly log t he milinfralnp computer to the user s microcom

report of progress on the new system iJsen hI her put r Nh ic stons thp newly formed oatahase on

firm nurham and Cooke Inc T is was to hp harll disk In other words the user creates her

suhmitteo to the senior vice presinent the fol own individ lal d tahasp by accpssing the sourcp

lowing Tuesday June IS Igg9 Her main ohjec 4atabasp

tivp in writing this review was to annlyze thp

new necision support system and thp development Rxtl actior perations allow the uspr to intprfacR

of a new natahase She also was to explain thp directly with t hp source datahase in four unique

use of a new sophisticaten system known as Expert operations The first operation is oata descrip

systpms ann how her microcomputer han the capac
tion which 4escribes files in the source oata

i ty to halo this systFm II new too1 for manage
bas ThE seconn is the subsett ing operation

ment was computer Rusiness Graphics which aiopn which enahl s the user to select fields from the

management in futurF projections of the company soucce d tahase using arithmetic ano logical

The sun began to fall below the hori on as my
criteria IIggregation is the third operation

hegan hF r examination of the company s new strat which allows fielns or recoros to he summed

egy
joinen C lJrlten or comhined in any manner The

final opecRtinn the user can apply to creating a

Amy knew that planning a DF cision Support system iatahasp iO thp nata prespntation The purpose

would he a long ann tedious task Earlier Durham of the us r may not hF to incluoe the aggregating

and Cooke Inc hao oevelopeo a simplified Deci ann suhsptt Lng operations in the Extracteo flata

sion support System DSS as a starting point for Rase ther ore the operations may be displayeo

the company using a technique known as Itera
on the CHT Thp contents of this Extracted Data

tive Design the company had neveloppd a specific Rase are the past and current year s records

necision Support System SDSS applicahle to its inoust ry averages and historical trends of the

individual needs This process seemeo most ap company Thesp are important tools useo by the

propriate for the company s system hecause of auditor in pprforming compliance ano substantive

the need for flexihility with the changes in tests

our society the firm han these changes to meet
This type of Extraction system has heen advan

KeF ping this in mino two objectives of the new tageols for Durham and Cooke Inc for a few rea

system were met F irst no one at Durham ano sons T f first advantage is that when using

Cooke Inc coulri accurately predict what woulo subsettinq and aggregation operations the com

he future trends therefore the company woulo put at ion nn accpss time is cut into one opera

continually evolve and grow with the changing tion rath than repp ateoly extracting from the

society seconoly the system woulo never he source oat base Seconoly security within the

final It must always change to mept the neeos company ra tightened because the assignen audi

of the user and the environment ano to meet needs tor has a cess to the source oatahase which

of future prohlems The Iterative 1esign process requires althorization Once the user creates

requires the active participation and communica her own rlatahase she no 10ngE r uses the company s

tion of the builder and the user during the sourcp datahase This decreases the risk of I

operation and evaluation of the systpm pxploitaticn of client s recoros and files and

2 in g rTf cases t he negligence or intentional

Through continually modifying flnd developing the misuse 01 l ecoros and files Confidence is the

system the new Specific Decision support System oirect rlsponsibility of thF auoitor Finally

evolved An example of the Iterati ve Design the source oatabase files can be organized more

process is that of building a house steps are efficier1l l l for easy access This allows filing

taken to oraw plans and begin builning The pro updat es processing outputs or protection of

cess is continually changing and the house is

always developing through the years When the

final structure is huilt only refinements neeo to Sprague Ralph H ano Rric fl Carlson Building

he done
Effpct ive Decision support Systems Englewood
Cliffs 1 PreticF Hall 19R2 1 244

The winds hegan to shift and Amy had to hegin

tacking from east to west along the coastline Spl agu p 245

She then began her analysis of the nata Extrac

tion concept in Durham and Cooke s Data Rase Ihin
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the system wi thou t having to add more data to client Only the IIhuman tax consultant inter
support the DDS Thus processing costs are re acts with the system not the client TAXADVISOR
duced will ask the consultant Yes No type questions

pertaining to the clientWhen they are answered
The wind had slowed to six knots allowing Amy to by the tax consultant t he system displays its
dock her sailboat Euphoria As she floa t erl in rpcommendations for the client on the CRT If
to the slip she thought about the contrast of the user does not understand how a decision is
audits now as with back in the ole days To reachpd she simply asks the system Why The
day they are much faster and accurAte No more system will displAY its reasoning behind the
does she have that 9 5 job five days a week rlpcision using the rules of thumb contained inAfter tying up her sailboat slop had a few more the system TAXADVISOR is an important tool forthoughts she wanted to write rlown be fore return the success of Durham and Cooke Inc
ing home

Amy tierl up her boat anrl was headed back to
The conventional way of performing an aurlit as M a I i bu for the dinner party shf was hosting fordone in the 1980 s is time consuming and costl y thp officp As she rlrove back she began to make
when considering today s techniqups since the a few final mental notes on her analysis of the
discovery of Expert systems thp concppt of arti new system
ficial intelligence can be applied to Accounting
Through rleveloping software for micro s audits Oncp thp syst pm has complpterl thp audit internal
can now be performed procerlurally Inference ly it automatically generates reports and an
mechanisms are added to enable the system to use analysis of the company These include an op i n
this knowledge of performing an audit in a ion of the company its pertinent financial
problem solving environment The knowledge need statempnts anrl an analytical analysis in the
ed to bu i 1 d this systpm comes from users of form of reports anrl graphs for the cl ient Opinexisting systems experts in the field past his ions Anrl financiAl stAtempnts have not changedtorica1 data tpxtbooks and literAture ovpr thp ypars however the new graphical re

ports are new to our company s performance of anBroadly speaking in constructing a system for aurli t Through working with managpment Amy hasartificial intelligpnce the software must per seen thp nperl for an altprnat ive to pages of
form tasks normally accomplished by human intel numbers in order for management to understanrl its
ligence EDP Auditors cannot state each reason current financial position Two attitudes haveing process while performing an aud it However developed by management First tabular reportsthen are certain rules of thumb which they such as t he balancp shpet are poorly rlesignedapply during an audit Co lecting these rules and they contain information not needed to operallows the Rxpert System to analyzp more complex ate efficiently and pffpctively Second anyproblems A key feature of the system is t he relevant information needed should be condensed
great flexibility it holds Rules and facts can to one or two pages Management no longer hasbe easily added deleted or modified by the user thesp two attitudes because of Computer Business
to create her own personalized knowledge base Graphics CBG Computpr Rusiness Graphics is

the science and art of transferring information
Using our Rxpert System performing an audit is through the sense of sigh t
done with ease The Expert System is programmed
to do a full random sample of the client s re When the auditor completes an audit the opinioncords before the F xtracted Data Base is created and financial statempnts are transferred to the
This random sample database is downloaded using junior vice president of Durham and Cooke Inc
telecommunications facilit ies to the microcom The junior vice president then inputs the final
puter When the downloading has been completed account balances in the microcomputer This
a question appears on the screen liDo you wish information is transferred into bar charts and
to continue At this point the auditor types time series charts in color and two and three

Yes When the me nu appears the auditor keys dimensional graphs It has been the experiencein the sample size the confidence level and the of Durham and Cook Inc that graphics are an efprecision range When discrepancies appear dur fective tool for management s use in evaluatinging the process an automated error listing is previous year operations and forecast ing future
printed for the auditor The error listing may operations The first set of graphs is that of
include internal control problems fraud and financial ratios A return on sales ratio illus
missing invoices From this point the auditor t rates that budgpted return on sales was greater
ut ilizes the teleconferencing system in the of than actual return on sales Figure 1 As the
fice This is used to contact a team of para ratio is now broken down further we find that
professionals at the plant to find the discrepan sales were acceptable and net income was actually
cy physically An example of this is ploys ica lly below what management had projected At this
counting inventory or finding t he hard copy of point management would look into t he components
t he invoice The size of the t eam deppnds di of net income as a solution to this problem A
rectly upon the size of the client s plant At set of ratios can also be computpd using past
a large plant a t eam may consist of 25 or more year rat ios wit h current year ratios comparingwhereas at a small plant only one or two are them graphically Figure 2 Then component
required Wh i Ie the team is looking for the charts are graphed AS an example the Income
imbalance t he auditor continues to interact with Statement is graphed to show the relationshipsthe microcomput er Ouest ions will be asked in an among its components Figure 3 variance chart s
IF THEN format to determi ne if t he discrepancy are perhaps the most illustrative of Computeris in the system When the auditor asks the Business Graphics Management can read i ly see a

computer Why a listing of the rules of thumb region that has a negative variance Figure 4
used to reach these discrepancies are immediately This looks more sensible to the eye than a page
displayed on the CRT full of numbe rs The junior vice president will

put t ogether a portfolio of graphs for management
A subset of the F xpert System is the Expert In to USE as a tool for improving operations and
formation System One type of Rxpert Information improving strategic marketing position
System used hy Durham and CookE Inc is TAX

ADVISOR Through using this t he company can Pulling up to the driveway Amy Durham thoughtmake t ax planning recommendations t o enhance the how the accounting job had changed so much since
wealth of clients based on thE client s current back in thE 980 s Today she thought we are

year operations TAXADVISOl was developed by more useful to management and more efficient in
Michaelsen in 1q82 under the supervision of
Michie at the lJniversity of Illinois This sys
tem actually per fo rms the consultant s role by Jarett Irwin M Comput er Graphics and Reportusing alrearly programmed rules of thumb to deter ing Financial Data New York John Wiley andmine planning alternatives available to the Sons Inc 1983 p 3

iSl
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our work It has takpn many years to pJelop
this system requiring a lot of hard work there

fore it has become a viable and orthwhile sys
tem
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THE PSYCHOLOGICAL EFFECTS OF AUTOMATION ON OFFICE WORHRS

Karen A Lens1er

James Nadison University

Harrisonburg VA 22807

This paper discusses the impact of automated office technology on the officr orker The individual s perception

of automation as threatening and dehumanizing leads to psychological feelin s of alienation These psychological

effects of office automation on workers is an important issue which needs to he addressed for the success of the

working environment

For millions of people work will never be the same again In additiollt t l fl
dr lJf mislIse of information stored in

Jobs that used to require filing and typing now require computer fi es h l caused cOIlsidcrable concern for office

punching computer terminal keys and reading words displayed on employee nrklrs believe that computers have the potential

screens Today offices are more and more automated Devices for i ncreasLng tIft control of organizations over its members

such as t electric typewriter and the telephone have become and for invading the privacy of its members Workers have seen

so commonplace that virtually all office workers take them that computer fr H d is common whenever information is exchanged

for granted and few view them as threatening However with Computet Ba d Information Systems consequently lilac k

during the last few decades automated systems in offices pickers are ilbUll ant Lockpickers are computer hlckers who

have exploded to the point where many now have photocopiers find it ridiculu ly easy to browse through other s files e

word processing systems and desk size computer terminals Workers are concerned with the usability of workstations They

Although there is no question that these improvements make see termLnals siLt ing on many desks in the office that are used

many tasks easier they don t necessarily make i easier or for data entry and n trieval time sharing and word processing

more pleasant Ultimately the greatest impact of automated They want tD km hether office workers who are not direct

office technology will be on the office worker The probl em uters of CL1l1PUtE t use these terminals 0 Therefore the

is that workers have their own perception of what office security of offi 4 systems is questionable and it appears

automation is like Today s white collar worker feels manageme1t ignor
th is problem

threatened by modern developments in office automation

included in this category are technology organization and Finally since J rkers fear the technologies of office 8utoma

implementation This perception leads to psychological tion money is Jasted Employees are averse to these systems

feelings of alienation in the individual and refuse to USE them Not only is this hesitation evident at

the lower level hut also at the executive level Many

TECHNOLOGY
executives of tell omplain IIWhy do I have this tenninal on my

desk g

Office workers fear office automation because of their

perception of the new office technology They view technology ORGANIZATION

in various ways Firstly many see computers as cold

metallic and impersonal a They see the computer as an Organization policy changes is another reason office workers

inanimate device because of the objectivity and uniformity fear office autumation When technological change is mentioned

with which it treats all of its users In addition employees the first thing wany people think of is unemployment h

picture the automated office as one of sterile factory like Unquestionably corkers are primarily concerned with the

efficiency in which human workers are little more than drones organization s upemployment policy Workers believe that

serving their computer masters b Office workers dislike automa t ion means the displacement or replacement of people

some of the dehumanizing aspects of automation such as its reduced opportunities for advancement and feelings of human

unrelenting pace its intolerance of human error and its obsolescence This be 1 ie f is true because as more work is

requirement that operators communicate in a coded language absorbed by the new automation systems organizations need

This language jargon bears a mystique which tends to frighten relatively fewer employees to do a given volume of work For

or at least discourage many people c example last yeay Equitable Insurance fired over 500 middle

aged employees declaring that its old policy of lifetime

Secondly the reputation of data processing centers discourages employment has bE come inconsistant in recent ycars and that

the employee from accepting the concept of office technology times have changed i The new technology introduced to the

This reputation has always been one of elitism Data process insurance compan made the middle aged insurance workers

ing personnel have the notion that they are inherently superior skills obsoletE Workers see that the problems of displaced

to and have better judgement than the computer customers they office workers are particularly serious for older workers

feel that they are the masters of the computers In because once unemnloyed they are less likely than younger

addition poor experiences in using data processing services workers to be l l employed Therefore in order to keep up with

have contributed to employees distrust in the new office the times and ntnain viable employees are forced to upgrade

technologies being implemented into their own offices Even old skills or de elap new ones However this is not always

after new procedures are established and users problems possible due to onstraints in time lack of management support

ironed out users still hesitate to use their computers or an inability t o Learn new tasks j In addition

because of its past reputation d

e Alexia Martin The Human Conn c tion A Strategy for

a Mary L Schraml The Psychological Impact of Auto
Making Automat ion Work

II Administrative Management Feb 1982

mation on Library and Office Workers ial Libraries
pp 33 35

April 1981 pp 149 155 0 Mart in p 33

b David Steinbrecher Automation Outlook Q fice
g Lad KlIzela Confronting Computer Phobia Industry

Administration and Automation May 1984 p 8 Week L 9 Sept 1983 pp 9 92

c Schram1 p 49 h Schrarr1 49p

d Weighing Word Processing Work Promotes Productivity i John lhackray White Collar Blues
1l

Management Today

Modern Office Procedures Oct 1981 p 54 57 March 1980 pp 94 02

j Schr aT p 150
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although computers have moved into a diversity of applications For example workers get nervous when asked to itemize their
organizational members especially supervisors and lower level tasks costs number of hours As a result staff morale is

managers are not always prepared to cope fully Managers affected No one likes to justify his job As such the

computer preparation often lags behind installation and their approach to resistance is made before the computer arrives u

computer knowledge is usually incomplete k

Secondly workers have the perception that jobs are designed
Workers are also uneasy about structural changes in their jobs around machines They believe jobs should not be structured
If jobs are not eliminated entirely they are broken down into around machines Rather machine systems should be designed
less skilled lower paid positions 1 The de skilling of so that jobs can be carried out more efficiently v Workers

jobs reduces a worker s ability to make decisions and as a see that people and work must adjust to the computer rather
result there is a loss of job skills and know how The than vice versa Therefore when this occurs workload
office of the future becomes a white collar sweatshopJl the requirements tend to be set more by the capacity of the machine

modern office a factory m In addition they believe than of its human operators The fact that a computer can now

job de skilling undermines the image of white collar workers process millions of bits of information per minute does not
because it allows no room for advancement Options for job mean that human capabilities have increased proportionately
advancement existed in the past however nowadays a person w

can be stuck n Vnti1 mryagement recognizes that changes in

technology are frequently interpreted as closing off promotion Lastly employees believe that automated systems do not fit
a1 opportunities increasing job releases and relocations with the job because many managers use the bottoms up approach
and de skilling tasks workers will be frightened of the to computerizing a firm x It starts when one department
computer 0 This perception is held by many workers like accounting gets a computer and they become to be known

especially those employed by the large V S insurance companies as the computer department Consequently the top brass
who believe organizational policy as a result of office hears about this and buys personal computers for the whole
automation has turned from one that values experienced company without seeing whether these computers will be

employees to one that treats them as superfluous efficient in all of the departments y Top planners are

commonly seduced by technology to the point of not being able
IMPLEMENTATION to develop a strategy for its practical application z As

a result the modern office becomes task oriented rather than
Office employees also fear automation because of the way goal oriented Therefore employees the organization s most

computers are implemented into their work environment Workers valuable resource are not involved in making choices for
believe that the computer technology under which they work was their future a

designed without regard to the human factor in the system
p The people who design computer systems are typically PSYCHOLOGICAL FEELINGS OF ALIENATION

computer scientists and systems analysts who have no concept
of the human element in office automation Consequently a Since office workers feel threatened by the developments in the

contributing factor to the distrust of automation has been the modern office they suffer from feelings of alienation There
systems designer s lack of consultation with the operators as are several related factors which contribute to the alienation
well as the users who are directly affected by the imp1ementa people feel towards machines Firstly workers feel a lack of
tation q When there is little user invovement workers see control over the machines with which they work Employees
office automation leading to a dehumanization of the work force believe that office technologies rob them of their skills and

activity that is similar to manufacturing assembly lines As a decrease their control over their work b For example
result their work content becomes simplified and boring As operators are monitored closely by the computer systems which
such the machinery becomes a source of misery rather than a provides supervisors with up to the minute performance reports
helpful tool r However when users do participate in the on the rate of production and error levels c This use of
implementation it is often difficult for users to translate the computer to control individual levels of performance can

their requirements into terms that the designers understand constitute a significant amount of mental stress d In
The fault lies equally with the systems designers who know addition remote supervision causes many employees to limit
their systems and technology but do not understand the business their own risk taking behavior spotting an error and correct

problems s In addition systems analysts do not understand ing it or developing a more effective approach to tasks
users anxieties and fears of mastering new technology There Workers feel that they are constantly watched by a computer
fore automating a firm unfortunately amounts to little more rather than by a human supervisor who could offer feedback
than an unvarnished campaign of employee intimidation t and assistance in improving the quality of work e As a

result workers feel constant pressure for performallce

k Schram1 p 150

u McNitt pp 50 52
1 A Cakir et a1 Visual Display Terminals Chichester

John Wiley and Sons 1980 v Connell pp 51 64

m Steinbrecher p 8 w V S Department of Health and Human Services

Potential Health Hazards of Video Display Terminals Cincinnati
n John J Connell White Paper First in a Series Ohio June 1981

Modern Office Procedures March 1982 pp 51 64

x McNitt pp 50 52
0 Jim McNitt Making Computers and People Compatible

Nation s Business March 1984 pp 50 52 y McNitt pp 50 52

p V S Department of Health and Human Services An z Martin pp 33 35
Investigation of Health Complaints and Job Stress in Video

Display Operations Cincinnati Ohio 1979 a Martin pp 42 44

q Schraml p 149 b An Investigation of Health Complaints

r Martin pp 33 35 c An Investigation of Health Complaints

8 Martin pp 33 35 d Cakir

t McNitt pp 5052 e Schraml pp 149 155
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Secondly office automation decreases worker s interaction REFERENCES

with other people f When the computer transforms a job
that once required extensive interaction wtth fellow workers Cakir A et 11 Visual Dtsplay Terminals Chtchester John

tnto solitary days at a keyboard even the most personable Wiley and Sons 1980

employee may grow sullen and resentful g In addition

people feel isolated and chained to their terminals not Connell John White Paper First in a Series Modern

engaging in interpersonal relations the way they had before Qfic Xr J edures March 1982 pp 51 64

This spending a large portion of one s day communicating

through a terminal rather than face to face with others Kuzela Lad ICJnfronting Computer Phobia
II

Industry Week

diminishes worker s communication skills observed at video 19 SE pt 19E3 pp 91 92

arcades and among personal computer buffs This loss of skills

causes teamwork participative management and other group Martin Alexia liThe Human Connection A Strategy for Making

oriented practices to suffer greatly Soon departments lose Automatio l II ark Administrative Management Feb 1982

contact with each other and the communication process between pp 33 35 2 44

co workers deteriorates Furthermore there is a lack of

recognition of individual excellence when workers rarely McNitt J im l aking Computers and People Compatible

communicate with others beyond their immediate supervisor 1 jne March 1984 pp 50 52

It is important for top management personnel to be aware of

worker s good performance h Schraml lary L The Psychological Impact of Automation on

Library 3 d Office Workers Special Libraries April

Finally office automation causes workers to feel that their 1981 pp 11 9 155

work is not important an exercise without meaning or purpose

There are several reasons for this belief Workers fe l their Steinbrecher lo vid llAutomation Outlook Office Administra

jobs are so specialized reduced in scope and monotonous that i22 Q I omat ion May 1984 p 8

anyone could do their job i All that is needed are people
who can read well enough to push the correct buttons on the Thackray John White Collar Blues Management Today

machine j The work is so divided up that no one has the March 1980 pp 94 102

total picture In addition employees feel machines are more

intelligent than humans This overrated power given to the U S D partment of Health and Human Services An Investigation

computer as an indispensib1e tool creates a feeling of LJ ealtb C aints and Job Stress in Video Display

inadequacy on the part of the workers As a result they Qperatiol Cincinnati Ohio 1979

feel their intelligence is no longer appreciated the computer

has co opted their judgement k Furthennore jobs do not U S Department of Health and Human Services Potential Health

give workers the richness of life necessary for personal Haza 9LYideo Display Terminals Cincinnati Ohio

growth and development For example a file clerk who June 1981

becomes the operator of an electric information retrieval

system gains power over stored data and should feel important DTs A Ne Social Disease
11

The Harvard Medical School

as a result However this same clerk feels deprived of the eal t E April 1983 p 1 5

interactions and satisfactions her previous manual job gave her

1 Weighing Word Processing Work Promotes Productivity Modern

Qff i dures Oct 1981 p 54 57

CONCLUSION

The psychological effects of office automation on workers is an

important issue to which managers need to address Unless

managers consider the attitudes individuals have towards the

technology of computers the organizational policy changes

and the implementation of automated systems into their work

environment office automation can have serious consequences

The manager who is unaware of or is insensitive to the nuances

of computerization and its effects on people may find office

automation creating a backlash of resentment jealousies and

resistance m Obviously managers should build a clear

concept of the kind of environment they want to build in the

office They must determine whether the needs and interests

of the individual or the whole organization should be met

Consequen tly the real success or failure of this working

environment has little to do with the hardware Managers must

treat employees as the organization s most important asset

f Connell pp 51 64

g McNitt pp 50 52

h Potential Health Hazards

i Tbackray pp 94 102

j McNitt pp 50 52

k Thackray pp 94 102

1 Martin pp 42 44

m Martin pp 42 44

156



Mi crocomputers The Growing Need
and Application in Special Education

Patricia Miller

Elementary Education Major
Northwestern College

3003 North Snelling Avenue
St Paul MN 55113

Computers are growing in popularity in the special education field Despite this many current special educationteachers lack a functional knowledge of basic computer skills In order for these teachers to keep abreast theymust develop a basic understanding of cowputer technology and learn to incorporate it into their teaching techniques

Is there a place for microcomputers in special education SIMULATIONStoday Stallard says One of the more important areas now
being investigated looks at how technology can enhance both This software is designed to vicariously put the student intothe instructional processes of schools and the learning pro an actual situation in order to learn from it An examplecesses of individual children 6 Currently school boards would be a program about driving On the screen the studentare showing much interest in having computers in the c1ass would see a road ahead of him The student would drive therooms because the teacher can teach more students allowing car down that road following all the lawsthe school to operate on a tighter budget and also because ofthe shortages of teachers in some fields the special edu

PROBlESOLVINGcation field for example Teachers are also interested in
having computers in the classroom because they can keep more In this software each program is designed to deal with oneefficient records more information on each student and the particular area of study An example would be math Thecomputer does some of the tedious tasks for them Students student would be presented with a math problem the computerenjoy the computers because there is more one on one in would confirm whether the student s answer was right orstruction more variety of subjects a more relaxed atmo wrong If the student was wrong the computer would take thesphere and they can work at their own pace student through an instructional phase and then presentanother questionAthough computer technology is present today many teachers
aren t trained in the use of this technology This is why COMPUTER MANAGED INSTRUCTON CMImany colleges are requiring computer training for graduation
Teachers are being presented with several different types of CMI allows the teacher to use the computer as a tool insoftware that are presently available Basically the soft diagnostic prescriptive and evaluative tasks 2 Thisware will fall into one of the following groups devised by software llows the teacher to evaluate the teaching methodsBudoff and Hutton in 1982

being used generate new tests and record grades more effi
ciently and more easilyDRIll AND PRACTICE

Special education teachers have placed a considerable amountCurrently this is the most common type of software used by of emphasis on success success meaning the number of correctspecial education teachers This software is designed to responses When educators look for software that will suitintegrate previously learned material by presenting the their teaching units they look for software which will allowstudent with questions which the computer either confirms as a high level of success along with a high level of improvementright or wrong If the student is wrong the computer will by the studentstake him through an instructional phase and then present him
with another problem One type of software that has raised much interest is the

ARC ED courseware ARC EO educational courseware whichTUTORIAL contains many characteristics of video games in order to
present educational material also features success SuccessThis software program becomes the teacher and presents the here is not measured by the number of correct responses butlesson to the student This software is designed in a rather the amount of improvementstep by step process in order to guide the student through the

1 esson Usually this software lesson contains problems and The primary characteristic of ARC ED courseware is that it isperhaps self quizzes to reinforce the previously learned designed to take advantage of students interests wants andmaterial
to moti vate them to 1 earn what they need 3

EDUCATIONAL GAMES There are many advantages to using computers in the specialeducation field today Computers can teach students in a nonThis software has a format that is similar to that of Pac Man threatening manner Many students are timid or afraid ofFrogger or any other game In order for the student to win their teachers The computer helps to ease the student intothe game however he must answer questions that deal with the classroom with less fear or anxietymath spelling or another subject area

Char1 es K Stallard Computers and Education for Exceptional Chi1 dren Emerging App1 ications Exceptional Children Oct1 982 p 1 03

Milton Budoff and Leah R Hutton Microcomputers in Special Education Promises and Pitfalls Exceptional Chi1 dren Oct1982 p 126

Jerry D Chaffin Bill Maxwell and Barbara Thompson ARC ED Cirricu1um The Application of Video Game Formats toEducational Software Exceptional Children Oct 1982 p 177
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Computers can also be used as a device for motivation

Students can be rewarded for good behavior or good improvement
at a particular skill This reward could be a certain amount

of time playing the student s favorite game on the computer

Computers can also be used to help the student develop his

fine motor skills and also his eye hand coordination This

can be done by the student playing games that utilize the joy

stick paddles or certain keys on the keyboard 01 der

students who suffer form learning disabilities can use

computers as typewriters to compensate for poor motor coor

dination resulting in unreadable penmanship Also typing
when used with a spelling program can enah1e them to writp

assignments and papers that they could not otherwise do

Another benefit of the computers is that of iving the student

experience with programming According to some such

acti vi ty encourages chil dren to 1 ea rn about how they

themselves think and learn a high level meta cognitivp
experience is not even shared by many adults l

Although the computers are a good way to instruct a oDd

teaching aid and a motivational tool educators must be

careful as to how the computers are used in the classroom and

also as to what software is used A potential problem with

using microcomputers and software for special education

c1 asses is that many of the programs requi re ar aveNge

reading ability which would greatly hinder their capability to

use the micros therefore this should be a major

consideration in selecting programs to te used for individual

students

The computer plays a major role in our lives and our

students lives we must understand its potential and uses

recognizing its current limitations 5

It is imperative that teachers become knowledgable ir the uses

of computers The industries are becoming more developed and

advanced They are producing many more advanced programs and

are expecting that the teachers and users know the basic

skills that are needed to operate the computers Parents in

the business world are using computers and their children are

using the home computers for games College graduates are

going into the education field with this computer knowledge

thus these new graduates will be more advanced in this area

than the present teachers School boards are presently

forcing computers into the schools and they are also forcing

the use of the computers Teachers may even be evaluated by

their knowledge and use of the computers Computers are here

to stay If the present teachers don t start learning and

using the computers and software they will be left behind

Randy Elliot Bennett Applications of Microcomputer s

Technology to Special Education Exceptional Children

Oct 1982 p 110

Budoff and Hutton p 124
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