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WELCOME TO ISECON 88

The Key to information systems education is information exchange And the exchange ofin
formation about curriculum about information systems about the industry is the key to

ISECON 88

To facilitate this exchange ISECON 88 provides opportunities for formal presentations infor
mal discussions demonstrations and workshops You enhance the exchange by responding to
the presentations and actively participating in the various informal sessions The more you par
ticipate the more wide spread andvaluable will be our informaton exchange

Information systems educators and industry trainers face amulti faceted challenge how to con

tinue to teach the necessary skills for todays information systems environment and yet prepare
for the vast number of technological changes already forecast for thenot too distant future How
dowe prepare technologcally competent professionals who also have the interpersonal and busi
ness related skills required in our rapidly evolving information industry

ISECON 88 will not of course provide all the answers But we hope you wil fmd direction

scope ideas and resourceswhichwill help in your response to thechallenge
Welcome to ISECON 88

Best wishes

Beverly B Madron Ph D CDP

President Board of Regents
DPMA Education Foundation

i

11 11



ISEeON 88
Steering Committee

Conference Chairperson

Ronald J Kizior

Management Science Department
Loyola University ofChicago

Program Chairperson

Robert Zant

MISMSC Department
University ofAlabama Huntsville

Facilities and Local Arrangements Chairperson

Robert H Dunikoski

Graduate School ofManagement
University ofDallas

Placement Chairperson

R Wayne Headrick

Department ofBusiness Analysis
Texas A MUniversity

Exhibits Chairperson

Ilene Siegel Deutsch
Information Systems Department
Pace University

Marketing Industry Ualson Chairperson
Stan Piercefield

Information andTelecommunications Services
Public Service Indiana

Ex Officio

Kathy BrittainWhite

Department ofInformation Systems
University ofNorth Carolina Greensboro

ii

1 111I



ISECON 88 Reviewers

Ageloff Roy
University of Rhode Island

Ameen David

Virginia Commonwealth University

Beccue Barba ra

Illinois State University

Benham Ha rry C
The University of Oklahoma

Bl anton Ell is

University of South Florida

Callahan Elias R Jr

Mississippi State University

Chrisman Carol
Illinois State University

Christenson Edward A
California State University Sacramento

Cook Janet
Illinois State University

Dekleva Sasa
DePaul University

Discenza Richard

University of Colorado at Colorado Springs

Englander Irvin S

Bentley College

Fowler George
Texas A M University

Gibson Michael L
Auburn University

Hodge Bart

Virginia Commonwealth University

Hodgson John S

University of South Florida

Hoeke Marilynn Carol
The University of North Texas

Hi

II



Hughes Ca ry
The University of North Texas

Hulme Fred

Baylor University

Kasper George M
Texas Tech University

Khosrowpour Mehdi
The Pennsylvania State University at Harrisburg

King James R Jr

Baylor University

Luce Thomas G
Ohio University

MacKay Jane
Texas Christian University

McGrath Roger
University of South Florida

McIntyre Scott

University of Colorado at Colorado Springs

Milligan Pati
Baylor University

Morgan George W

Southwest Texas State University

Nagarajan N
Central Connecticut State University

Nitterhouse Denise
DePaul University

Ramsower Reagan M

Baylor University

Richards Thomas C

The University of North Texas

Saunders Carol S

Texas Christian University

Solano Judith L

University of North Florida

Sutherland David Earl
Ohio University

iv



Swanson Wayne
University of South Florida

Willis G W

Baylor University

Wynne Albert J

Virginia Commonwealth University

v



TABLE OF CONTENTS

We 1 com ng Rema rks i

o 8 S CISEC N 8 teerl ng omml ttee 11

IS ECON 88 Rev ewe rs i i

TRACK 1 CIS CURRICULA

Unexpected Side Effects From Fine Tuning The Curriculum
Jacob Gerl ach 1

Development of MIS Programs In An Internationally Oriented

University
Robert Trippi Efraim Turban 4

Two Closely Related Information Systems Curricula In Support
Of Organizational Management And IS Technical Professionals

Herbert E Longnecker Warren A Beatty Lothar Zenkert
David L Feinstein V Gordon Moulton Carl C Moore 9

A Unified Approach To Teaching System Development Courses
I ra j Hi rma n p 0 Ur 15

Making the Computing Student A Skilled Communicator
Alka R Harriger Ann Stuart 19

Curriculum Design For End User Departmental Computing
Richard Discenza Alden C Lorents 25

Forming An MIS Corporate Advisory Board Potential Benefits
For Your Program

Thomas A Pollack John C Shepherd 29

Software Sources For The Small College With A Small Budget
Diane Murphey Pamela Nelson 34

Health Care Information Systems Their Development And
Impact On Patient Care

Michelle L Walters and George Fowler 38

The Changing Profile Of The Student Enrolled In The Introductory
Computer Literacy Course

Jean Buddington Martin Kenneth E Martin 42

vi

UlI



Maintaining Pass Rates And Academic Standards In The Face Of

Declining Student Ability In An Introductory Database Course

G Joy Teague
47

Designing An Ethics Course For The CIS Curriculum

Paul J Wi 11 II 1Il

51

TRACK 2 INNOVATIVE TEACHING METHODS

PC Based COBOL Instruction
Ha rry C Benham

55

SQL Puts 4GL Power Into COBOL
A1 den C Lore nts

59

A Database Approach To Program Design
John E Boggess Lloyd R Weaver Clayton R Molinari 63

An Innovative Method Of Project Management In System
Development Courses

Reagan M Ramsower James R King Jr 78

Exploring The Electronic Textbook Computeri zed

Lecture Notes For Student Access

Bruce L McManis L Wayne Shell 82

Using Debate In The C1assr6om To Enhance IS Learning
Me 1 vyn Wei se 1

89

Evaluating The Individual From Within The Systems Development

Project Team
Thomas W Di 11 on

97

Implementing Team Projects In An Advanced Programming Class

Susa n K Lisac k
101

Cross Course Consulting Projects A Technique To Relate Software

Development To More Advanced Courses

Barbara Beccue Janet Cook 107

Tactics For Creating An Example Based Knowledge Base For

The 1st Class Expert System Shell
Anne McClanahan Thorn Luce

111

An Innovative Teaching Method Using A Theory Practice Learning
Process To Introduce Expert Systems

Yvonne Lederer Antonucci 118

Applying Structured Walkthrough To DSS Development
George W Morgan R Wayne Headrick 124

vii



Dynamics Of A Systems Analysis And Design Course

S K Shah Diane Fischer 128

Toward A Laboratory Science Approach For Teaching The First

Course In Computing
Dona 1 dR Chand 132

Constructing Expert Systems For Industry Results In

The Artificial Intelligence Course

S cott C Me I n ty re 136

Maximizing Database Access Independence
John Boggess 140

The Use Of A Modeling Tool In A Computer Networks Course

JaekE Lei tner 145

Computerized Testing A Wave Of The Future

Thomas C Richards J B Spalding Tom Marshall 151

TRACK 3 LEADING ISSUES IN INFORMATION SYSTEMS

Personnel Human Resources Management And Information Systems
A Combination Whose Time Has Come

Jon W Sea rd 155

Human Factors In Software Design A Course To Meet Emerging Needs

Barbara Beccue Carol Chrisman 159

Computer Crime Security And Control
Ca ro 1 S Chapman 163

Toward A Descriptive Theory Of Information Systems
John T Overbey Raymond G Crepeau 171

The Dangers Of Networked Systems
James Perotti 175

Software Acquisition Options And Effective Implementation
The Role Of Organizational Change

Joanne E Hurd George M Kasper 179

Computer Aided Software Engineering Concepts And

Classroom Experiences
Geoffry S Howa rd 184

Prototyping And Its Place In Information Systems Development
W Gregory Wojtkowski Wita Wojtkowski 188

Structured Files For Interactive Graphics Programs
Dan R Olsen Jr Robert P Burton 194

viii

Ill1lidl i



TRACK 4 RESEARCH IN TEACHING

The Appropriateness Of Computer Conferencing In Teaching Across

Disciplines
Carol Saunders 198

User Interface Design In The M B A MIS Course

A Ca 5eSt u dy II t It 199

Neil Jacobs Gregory Neal Jack Kant Austin Byron

Computer Instructional Support Environment Use In Introductory
Informati on Systems Courses 205

Marilynn Carol Hoeke

Incorporating Instruction On Quality Control Issues Pertaining
To Documentation Into Computer Applications Courses 209

J K Pierson Karen A Forcht Faye Teer Jack D Shorter

Predicting Success In Introductory Computer Information Systems
Courses 213

James A Nelson

Reflections On The Psychology And Education Of Programmers 217

Judith D Wilson

TRACK 5 GRADUATE MIS

Curricular Differences Between Graduate And Undergraduate
Programs In Information Systems 223

Jennifer L Wagner

The Master Of Science In MIS A Model Curriculum Which Complies
With AACSB Standards 227

Thomas A Pollack

Instructional Grouping Through Attentive Locale Assessment 231

Floyd D Ploeger

ix



UNEXPEClED SIDE EFFECl5 FtDt

FINE lUNING HE aJRRIaJIDM

IR JACXB GERIAai
UNIVERSITY OF WISCONSmwHITEWATER

800 W MAIN SJ1Jitl

WHITEWAmR WI 53190

Abstract

This paper deals with curriculum changes student course load am student
prcgraITllllinJmaturity Student maturity is often considered in tenDs of

courses taken these firrlings suggest that maturity may be more specific am
in fact may be traced to a sirqle program or project

INlROWcrION lJhe Introduction to Programming course

is used by many disciplines and it is
At the University of not ours to change but some changeswisconsin Whitewater we are constantly had to be made in the other three
struggling to keep our program current courses OVer time the courses had
and meaningful We recently went expamed to the point that each tried
through a curriculum revision where we to cover entirely too much material
made some changes in the prcgraITllllinJ further we felt the need to expand the

segment of the curriculum Under the database portion to at least a full
old curriculum Nery student was semester

required to take Introduction to

Programming a course taught at Ib make the material covered in each
Whitewater by the Mathematics and course more manageable and to allow a

Corrputer Science Department rne full semester for database required the
student then took three MIS addition of a new course Ib

prcgraITllllinJ courses lJhese three compensate for the additional three
courses were hours of required courses we reduced

Concepts of Programming using PIlI the number of required elective
Data StIUctures and File Structures credits he new curriculum has
roOOL and Database

1
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Concepts of Programming flourrlered about hopelessly almost from
the start Iinnnediately suspected

using PIlI slightly revised by moving that I had eaker students in the CDOOL
a few topics into the new course and and File structures course Iasked

reducing the required number of the instruc1 or that had taught the
programs fram nine to seven first group an1was teachirg the seconi

group in Data Stnlctures if he noticed
Data StJuctures a difference in the ability level and

he said that the current students were

the File Stnlctures material was at least as good as the previous class
moved to the new course and the in his course

number of programming assigrnnents was

reduced In order to fW out exactly what the
difference was we surveyed students in

CDOOL and File structures each class as well as graduating
seniors and faculty here appeared to

a new course introduced to cover all he two main problems for the students
of the necessary material remJVed fram in the CDOOI am File structures class
the other courses

1 Most C f these students had been
Database taking only one programming

coursE per semester urrler the
To avoid lengthenin the overall time old cun icu1tnn that would involve
required to carplete the major it was develclping roughly nine
decided that students could take the programs hey now had two
CDOOL and File Structures course programming courses at the same

concurrently with the Data structures time arrl while each course had
course fewer programs there were still

IlDre total programs to he
OBSERVATIONS develcped

The new courses were phased in to ease 2 lhese students lack programming
disruption to the students Ihad the tur g For same time ourma 1 r

privilege of teachirg both the last Data stJUctures course has
section of CDOOL and Database urrler includled a large simulation
the old curriculum and the first program that requires the careful
section of CDOOL and File StJuctures managerent of many queues arrljor
urrler the new curriculum The stacks using linked lists his
students in these courses had either program is usually about 1000

two or three semesters of programming 1inEs of code and is very messy
so the main task in teachirg CDOOL was It is the first assignment where
syntax Inadvance1 classes it has the pIlgraIl1 itself prevents
been Irrf teachirg style to he IlDre of a students from skipping the design
manager and make the students use stage am going directly to

manuals fornst of their questions coctincJ Both students and the
I used the management style in both faculty notice a big difference
classes but Iwas not preparei for in the students I programming
the differences between the classes abilities after they have
The roOOL and Database class accepted finished the sinn11ation program
everything readily as they had in past
semesters and progressed nicely The

CDOOL and File StJuctures class

2



While the first problem of tiJne and
number of programs is serious in the

past we have had same students take
two p courses in the same

semester and do well so that could
not explain all of the problem Ihe
seconi problem seemed to be at the
heart of the difficulties and had been

1

totally unexpected We have always
looked at the courses and their
content when establishinJ
prerequisites Maturity was

considered htportant however the

measuring device for maturity was

content of courses taken and programs
written It did not occur to us that
a maturity watershed point in a

student I s collegiate MIS career could
be traced to the writing of a sinJle
program

curriculum is urrler constant
revision and we are 111akin1 chanJes to
offset the problems First we are

advising students that two programminJ
courses in the same semester is very
difficult and that they should not
urxiertake it lightly Seconlwe are

changinJ the way the OOOOL and File
Structures course is beinJ taught We
are reservinJ the managerial teaching
style and extensive manual use for the

ratabase course

Finally the faculty is IlCM painfully
aware of the maturity level of the
students ani in particular the

maturity gained by doinJ certain
specific programs or projects We

would advise anyone who is changing
their curriculum to look beyom the

courses to the specific programs or

projects cxmpleted when making
maturity judgments

3
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DEVEIDFMENl OF MIS PROGRAMS IN AN

INTERNATIONAILY ORIENTED UNIVERSITY

by
I

Dr Robert Trippi
and

Dr EfraimIl1rban

School of Business and Management
United states International University

San DiECJo California

ABSTRAcr

his paper describes the major considerations govenring the

design of MIS educational programs for a private university with a

unique international ambience In additionJ an overview of the

programs themse1ves is presented

U S INlERNATIONAL UNIVERSITY U S Many of the programs at the main

campus have an orientation designed to

united states International appeal to and benefit the foreign
University USIU warrants the student one of the primary perceived
description international in two missions of the University is to

respects It bas physical plants in foster international and inter

the U S San DiECJo the U K london cultural un lerstanding through contact

Mexico Mexico City ard Kenya of individuals engaged in the

Nairobi I as well as beinJ in the educational process he School of

planninJ stage for new degree programs Business and Management School of

in Japan Osaka Caroline Islarrls Education Scltool of Human Behavior

and HonKorg he secorrl aspect is arrl School of Perfonning and Visual

the conpSition of the student brly Arts constitute the major educational

Alxut 20 of the total 3500 students segments of the university here are

study in the overseas Canpuse5 In also a School of Hospitality
addition about 26 of the 2800 in the Maragement and a very small School of

san DiECJo campus are from outside the Engineerinj Within the School of

U S Business and Management I which

accornrnolat es about 1 3 of the students

he main San DiECJo carrpus has a at the main carrrpus a relatively large
distinct international ambience due to proportion of courses deal with

a significant portion of the student problems lmique to international

body being drawn fram outside of the business operations he areas

he authors are grateful to Assistant DEBn Mink Stavenga
for helpful cormnents in the preparation oj this manuscript
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represented include international pursuing a degree program in MIS
marketing international finance dictates a differentiation of the

crosscultural management strategic product offered to each American
management and international employers are generally less
economics Degrees are offered at the interestai in umergraduate degrees in
bachelors masters and doctoral MIS than are foreign enployers
levels Irrlicative of the thrust of particularly those in the developing
the School of Business the countries In the u S a more
International Business Administration teclmical orientation as representai
IBA specialization is the most by a bachelors degree in computer

popular of the three current doctoral science appears to offer greater
concentrations employment opportunities to the

younger new baccalaureate graduate
DIVERSITY OF HE SIUDENT IDDY However in many of the developing

countries particularly in the Far
he School of Business student East a bachelors degree in MIS is
lxrly differs considerably in diversity highly marketable It is estimatai by
at the various levels The the Assistant Dean for Admissions that
umergraduate and MEA programs are 25 of the foreign students applyin
daminatai by foreign students about to the School of Business and
55 and 60 respectively Many of Management prefer the bachelor in MIS
the foreign MEA students are enployed degree to the BEA while only 10 of
in the U S or on leave fram conpanies the American students would prefer the
in their own countries while as in MIS his derives fram the

umertakirg graduate study he generally greater ease with which
doctoral program appeals most to foreign students can combine MIS
American students 80 including skills with typical entry job
those Who are residents of and responsibilities in their own
enployed by conpanies in the San Diego countries
area he greater appeal of the

graduate programs to the domestic and In contrast it is the masters
employed student markets is reinforced degree in MIS that has a greater
by the offering of such courses almost perceived value to the American
exclusively at night and on weekends student and the foreign student Whose
which being on a quarter system meet goal is enployment in the U s or
for one 5 hour session per week for overseas with a roulti national
ten weeks Umergraduate courses are corporation Older and usuallyoffered predominantly in the daytime currently or previously enployed in
since most undergraduate foreign middle management positions a highlystudents are full time and resident on teclmical program is less relevant to
campus or in the innnediate vicinity of job duties and career ladders than a
the University In the design of the program errphasizing the managerial
new MIS programs to satisfy both the perspective he MS in MIS program is
umergraduate and graduate markets the thus designed primarily with this typediffering constituency of the student of student in mind
bodies at these levels was a paramount
consideration HE MIS PROGRAMS

HE SIUDENT roRJIATION FOR HE MIS There are several distinct
PRCXRAM functions for our MIS curriculum being

offered by the School of Business and
he differing levels of diversity Management First as with most

and motivations of umergraduate and universities the offerings provide an
graduate students interested in umerstanding of MIS concepts needed

5



for the rt managerial decision from the traditional DfMA am ACM

making in the other disciplines reconnnenled curriculum see references

secorrlly it offers speci fic skills in 1 and 2

usirg spreadsheet am other software

development am application packages PRCXRAM CONTENT

which are carplementing many of the

textbooks in the functional areas a Urrlergrraduate
lhis function may actually be an

acculturalization process for many The f CSB core requirements
international students if the constitute an integral part of the

penetration ofcorrplter technology is urrlergraduate curriculum since the

very low in their own countries undergraduate business school

However the difference in the d population is mostly foreign young

of the acculturization aspect between am lacking in previous business

students from irrlustrialized am education Next since the students

developirq countries is declining It are expected to assume significant
is required that the students will responsibiJ ities in the area of

have acxmprter literacy course as a computers such as office automation

part of their general education at the upon returning to their home

freshman level countries the BS in MIS places
greater emphasis on desktop computers

The third primary function of the lAN s use of canned software am

MIS curriculum is to provide a disseminat ion of computer skills to

concentration distinct fram the others in the organization Ihese

traditional generalist orientation students are less likely to have

required in MCSB a ted business access t o mainframe and large

school programs he MIS d is minicorrputer systems on the jab he

designed primarily to attract the urrlergradllate courses are

foreign urrlergraduate student who

knowS at time of application that NUMBER CaJRSE TITlE

he she desires this degree rather than

the BBA arrl the graduate student ENG 102 LibralY skills

American ani foreign who views the ENG 103 lCevelopmental Reaciin1
MIS degree as more valuable for career ENG 104 fublic Speaking
advancement than the MBA In ENG 105 carrposition
addition the advanced MIS courses are IDS 101 Intro to Business

expected to enroll about 15 of non Organization
MIS majors in the BBA arrl MBA programs EO 106 Principles of Micro

who become interested in l more Economics

about MIS after beinJ exposed to the ECD 107 Principles of Macro

canqJUter thrcugh theirlourse work in Fconomics

the functional areas or through the MIS 101 COnp1ter Applications

required MIS courses Many of these MIS 240 Software Applications in

would be currently employed graduate Business

students who discover the usefulness MIH 105 Algebra in the Practical

of such course work in increasing Context

their personal productivity at work psy 205 Personal Imperatives
IDS 203 Principles of Acxounting I

As a result of tc1e factors IDS 204 Principles of Acxounting II

discussed above the MIS program BUS 220 1athenatiCs for Business

content at the graduate and Finance

undergraduate levels differ ENG 205 crit Ihinking logical

considerably from each other Pretation

Moreover the programs differ somewhat lIS 212 ScienceI Art Literature

6



lIS 213 Ibil Technology NUMBER OXJRSE TITIE

Exploration
MIH 210 Intro to Applied IUS 602 Ihe Business System

statistics IUS 612 Accounting for Managers
NSC 213 Tine Space and IUS 614 Financial Resource

Technology Management
VA 205 Arts and Ideas IUS 617 Operations Management
IUS 304 Principles of Marketing IUS 624 Marketing Management
IUS 306 Organizational Financial IUS 626 Corp Society and the

Management Legal Envirornnent
ros 311 Business Law IUS 650 strategy and Organization
IUS 312 Management Practice and IUS 685 The Economic of Pol

erg Behavior Social Issues
IUS 325 Production Management IUS 6XX Quantitative Methods for
HB 305 Law Values and Society Business
MIS 3XX Management Infonnation MIS 620 Management Infonnation

Systems Systems
MIS 3XY CalprterProgramning and HR 601 Groups Organizations

lDgic MIS 630 System Analysis and Design
MIS 3XZ Systems Davelopment MIS 650 Networks Distribution
IUS 520 Business Policies MIS 670 IBta Base Management
lIS 411 Ihe Living Constitution MIS 680 Topics in Management
lIS 505 Intercultural Infonnation Systems

UOOerstarxting MIS 6XX Infonnation Resource
IR 405 Contenporary International Management

Relations MIS 6XY Conplterized Management
MIS 320 IBta Base Stnlctures SUpport Systems
MIS 405 Operations Analysis and

Modeling
MIS 4XX Teleprocessing and SUMMARY AND aNCIUSIONS

Calprter Networks
MIS 420 Seminar in M I S his paper has discussed some

reasons for offering unique MIS
b Graduate programs at the undergraduate and

graduate levels in a university
In contrast to the undergraduate servicing both a domestic and

program the graduate MS in MIS international student market The two
program has a greater emphasis on student populations have differingmini mainframe computer selection and levels of work experience
use management of the MIS software responsibilities and employment
development process peoples issues opportunities Ihese differences
data conununications the selection of dictate overall program emphases and
vendors and effective management of specific course requirements that will
large databases Ihese are the meet the goals of each of the
problems IroSt likely to be confronted respective market segments in the most
by middle managers in an American or appropriate manner For a privatemultinational corporation Many of university such as USIU the success

the graduate students have bachelors of any new program will be detennined
degrees in business and thus do not by its ability to attract a sufficient
have to take some of the business core number of students to have economical
courses Instead they can take class sizes to support a critical
elective courses in the MIS area he mass of faculty in mnnbers and
graduate courses are as follows diversity and to justify the

investment il computer laboratory and

7
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other equipnent required by the MIS

pJUJram

taENCES

1 DPMA Model curriculum for

Infonnation Systems Education
Data Processing Management
Association 1987 Southwestern

Publishing Co

2 ACM RecoillrlleDded eurriculmn for

comouter science and Infonnation

ProcesSing ProcrramS in Colleqes

and Universities 1968 81 AOi

Education Board Association for

CcI1pltinJ Machinery 1981 See

also Draft Reoort of the ACM Task

Force on the Core of ComPUter

science AOi Education Board

Assn forCcI1pltinJMachinery 1987
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TWO CLOSELY RELATED INFORMATION SYSTEMS CURRICULA IN SUPPORT OF

ORGANIZATIONAL MANAGEMENT AND IS TECHNICAL PROFESSIONALS

Herbert E Longenecker Jr l Warren A Beatty 2 Lothar Zenkert l

David L Feinstein 1 V Gordon Moulton 1 and Carl C Moore 2

1 Division of Computer and Information Science and

2 Department of Management College of Business

University of South Alabama Mobile AL 36688

IS Programs Philosophy

In the ACM 1984 and DPMA 1986 curriculum models for Information Systems the

concept of training IS students to become IS professionals differ from

traditional models in which computer professionals received extremely
technical training with few organizational skills In these new curricula

a considerable fraction of the courses are devoted to developing
organizational skills Both of the newer models require inclusion of

significant organizational as well as liberal arts studies to produce
information systems graduates more capable of handling real world people
related organizational issues

In a similar manner business management students have been educated

primarily in business and organizational skills Our current business

management curriculum requires several courses that introduce students to

Information Systems microcomputer techniques database methods and

techniques as well as the introductory concepts of computerized information

systems in organizations

We suggest that a new educational emphasis is required in order to graduate
technically trained business managers capable of intimate knowledge of

Information Systems Also we suggest that it is necessary to continue to
train IS professionals who will have a close relation by training to the

organizational executives These IS professionals should have very strong
course work in organizational and managerial skills in addition to technical

training in IS

What is new is that we feel business managers should also have a very strong
training in the technical aspects of IS These new technical skills of

business managers should complement the skills of the IS professional More

effective system development teamwork between business management and IS

professionals is a goal of these programs

The New Approach

In business government private and other organizations there is an

increasing awaraness of the capabilities of Information Systems as well as

an increasing dependency and necessity for these systems because the systems
make possible achievement of goals of the organizations in a cost beneficial

manner

9
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Thus in planning the curriculum for Information Systems two groups of

individuals are acknowledged who require sign if icant education 1

Organizational Management and 2 IS Technical Specialists Two programs

have been developed in support of these educational goals

Both of the programs descreibed below will be described in the 1988 1989

Catalog for the University Program 1 the Busin ss Management BS with MIS

Concentration comes directly within the acreditation standards of the AACSB

It is technically a management degree whose electives are drawn almost

exclusively from the CIS Division offerings outside the College of Business

Program 2 Computer and Information Sciences BS with IS Specialization is

designed to be compatible with either the ACM IS curriculum model or the DPMA

CIS undergraduate model The program requires more course work than either

ACM or DPMA model but is compatible with demands of employers of our

students

Program 1 Business Management BS with MIS Concentrat ion

The business management bachelor of science degree with a concentration in

MIS is a business degree supervised by business coordinators and faculty to

prepare a student for a career in business management but who has

sufficient IS foundation skills they could be competitive for entry level IS

technical positions Specific program objectives include

1 Provide an AACSB certifiable degree in Business Management Sciences

2 Develop significant Information System Foundation skills by taking

course work specified by a CIS MIS Foundation sequence

3 Develop significant organizational business skills by completing

required course work ordinarily a component of the management degree

Program 2 Computer and Information Sciences BS with IS Specialization

The CIS bachelor of science degree with a specialization in information

science is one of three programs in the Division of Computer Science other

two being programs is Computer Science and Computer

Development Engineering The IS program is coordinated and executed by IS

faculty The program will prepare students for entry level IS technical

positions the traditional DP route information officer database

administrator or other IS positions The IS graduate will have in addition

to the IS MIS foundation sequence additional training in an IS Technical

Specialization

1 Develop significant Information System Foundation skills by taking

course work specified by a CIS MIS Foundation sequence

2 Develop significant organizational skills as a component of the IS MIS

Foundation Sequence

3 Develop a significant IS technical specialization through additional IS

technical courses

10



The CIS MIS Foundation Sequence

It is contended that in current organizations both groups share a common

requirement for broad and specific training to develop an adequate foundation

for a productive organizational relationship Table 1 contains a statement

of Foundation Objectives and related supporting course work

This foundation sequence has evolved both in the College of Business and the

Division of Computer Science over several years The sequence is not stated

explicitly in catalog copy Rather the sequence is apparent on analysis of

both published curricula The foundation sequence accounts for almost 84
of the student s curriculum

Both programs require strong backgrounds in computer science skills as well

as the basics of information systems The computer sequence consists of an

introductiori to problem solving methods a rigorous PASCAL syntax and

philosophical program development methods sequence a course in computer

concepts architecture and an introduction to operating systems An

additional course provides considerable experience with hands on

microcomputer experience The COBOL sequence provids entry level programmer
training and is a rigorous introduction into the programming of systems and
data file manipulation Course graduates are effective programmers in any
language

The IS Sequence involves an introduction to the theory of information system
usage in an organization life cycle concepts and opportunities in the
field The Database course addresses more complex data aggregates and the

process of normalization as well as conceptual model formation The course
in Analysis concentrates on conversion of physical flows to a database as

well as the development of information flows and requirements Human
behavior and project management are included in the analysis course The
systems design course is a continuat ion of the analysis course The goal is
to complete the study of the system development life cycle excluding
programming Audit controls and decision support concepts are covered in
two additional courses

One course in calculus is required since we feel that many organizational
models depend on a basic knowledge of that level of mathematics Courses

involving measurement of organizational performance include courses in
statistics and business research techniques

Accounting economics and finance are regarded as the language of
organizations and form the backbone of the organization Management science
and understanding of the Law are involved in controlling an organization in
an appropriate manner especially as external activities are involved

IS MIS Professional Component Sequence

Both business management and IS professionals have a common necessity for a

thorough understanding of goals and methodologies of computerized information

systems This sequence provides the technical foundation for both
professions This sequence is described at the bottom of Table 2

11
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The sequence begins with an introduction to the principles of information

systems including general system theory decision theory information

theory organizational planning and control The sequence then specifically
examines the above topics as well as database development systems analysis
and design audit control theory and decision support and expert systems

Career Specific Professional Component Sequences

Both programs require completion sequences 16 to confer distinct flavors

to the two degrees These sequences are presented in Table 2 The IS MIS

foundation sequence provides entry level competence for functioning

effectively in a contemporary organization The career specific professional

component sequences provide advanced course work to build either business

management skills or IS professional skills

The business graduates Program 1 require more knowledge of business than

the IS MIS Foundation sequence contains to have a working knowledge of

business and for the program to be AACSB certifiable These courses include

additional emphasis on finance and banking operations management

organizational communications marketing and business policy

Likewise the IS professional must develop increased skill levels in systems

design programming techniques and documentation The data communications

software engineering and principles of management of MIS form a significant
extent ion Time is allowed in the curriculum for several electives to taylor
the curriculum Advanced course work may be chosen from the following areas

Discrete mathematics advanced data structures operating systems graphics

modeling and simulation artificial intelligence and artificial intelligence

programming

While it would be nice for the IS Professional to have these course

experiences there is not time in the standard curriculum Also there is

more need for the IS Professional to learn considerably more about IS These

capstone sequences are the branching points in which business management

starts becoming distince from the IS professional

Student Advising and Activity

Each program is responsible for advising its students This assures

appropriate interactions between program faculty and students These course

sequences are rigorous and require careful attention to schedule and special
needs of the students Any deficiencies of the student or alterations of

schedule may easily add an additional year of study

12



Table 1 Common Curriculum Sequences

72 IS MIS Foundation Objectives and Sequence

The sequences below will provide undergraduates with a broad background
enabling them to be effective participants in a business or other

organization in which they may be required to utilize mangagement and

information systems skills This IS MIS Foundation is common between both

Program 1 and Program 2

14 Computer Science Problem Solving Pascal Program Design
Data Structures Searching and Sorting COBOL Files

Indexed Files Microcomputer Techniques spreadsheets word

processing database schedul ing
3c Problem Solving Pascal Data Structures

lc Computer Concepts Arcitecture Operating Systems
lc Microcomputer Techniques
2c COBOL Syntax and File Processing

16 Organizational Skills Accounting and measuring organization
position and peformance Macro and Micro Economics B Law

3c Accounting
2c Macro and Micro Economics
lc Management Science
2c Business Law

14 Mathematics Statistics Science Algebra trigonometry an

intro to differentiation and integration statistics and

operations research

lc Calculus others if needed to satisfy prereqs
3c Statistics including quantative methods

2 4c Laboratory Science
lc Philosophy of Logic

28 General Liberal Arts English Writing Communications
Humanities Fine arts Sociology Psychology Philosophy

4c English Communications
6c Humanities

2c Social Sciences

2c Physical Education Military Science

12 IS MIS Professional Component Sequence

12 Information Systems Physical Flows Information Flows

Database Analysis Design Implementation and Auditing of an

Information System Decision Making and Support Expet Systems
lc Principles of Information Systems
3c Database Analysis and Design
lc Audit Controls

lc Descision Support and Expert Systems

Note Courses c are taught in 10 week quarters meeting 4 hours per

13
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week Percentages are percent of total curriculum assuming
there are 50 total courses in the degree program

Table 2 Career Specific Professional Component Requirements

The Foundation Sequence of both programs is essentially identical However

the capstone sequences provide significant differentiation between the two

programs

The Business MIS concentration degree trains potential high level managers by

focusing on finance operations management and marketing courses essential

to the success of a business

In a similar fashion the CIS IS Speciliazation provides opportunity to train

graduates in software and computer system development skills required to

implement Information systems

Program 1 Business Management BS with MIS Concentration

The foundation sequence develops broad skills which are refined in the

capstone sequence Effective business leaders will require MIS skills but

still require the traditional complement of the AACSB body of conunon

knowledge inorder to provide an appropriate frame of reference The MIS

skills will enable the business manager to knowledgeably participate in

analytic and highly technical developments but with a broader knowledge of

business skills

16 Balance of Course Work AACSB degree requirements
2c Finance and Banking
lc Organizational Conununications

Ie Operations Management
2c Marketing
lc Business Policy
lc Seminar on Current Management Issues

Program 2 Computer and Information Sciences BS with IS Specialization

The foundation will prepare graduates with minimal level of IS entry skills

The IS capstone sequence is designed to significantly augment program and

information system design and management skills The IS graduate has a

significant organizational skill level not common to graduates of highly
technical programs The IS graduate will understand business and

organizational problems and will be an effective leader The technical skill

level of the IS graduate will enhance entry level performance

16 Balance of Course Work IS Specialization
lc Software Engineering
Ie Data Communications

lc Management of Management Information Systems

lc Computers and Society
3c Technical Electives e g Data Structures AI etc

Ie Elective

14



A UNIFIED APPROACH TO

TEACHING SYSTEM DEVELOPMENT COURSES

Iraj Hirmanpour
Computer Science Department

Embry Riddle Aeronautical University
Daytona Beach Florida 32014

ABSTRACT

The main goal of the systems analysis course is to teach students how

to collect requirements While the subject of requirements collec

tion is covered again in both database design and software design
courses the approaches is often different This paper is a discus
sion of a modeling methodology that offer a unified approach to

analysis and design of both data and processes Using this approach
the product of analysis called the essential model can be used as

input to logical database design in the database course and to

logical software design in the software design course

INTRODUCTION

The problem of information system testing the system to insure that

development consists of three it is error free and that it
major sub problems They are the indeed satisfies the stated

requirements specifications requirements
design and construction The

requirements specification phase The purpose of this paper is to
seeks to identify the needs of discuss a modeling methodology
the ensuing system It primarily that deals with both dimensions
covers the what questions Le data and process of an

what are the system s information system Such an

requirements and what proces approach if taught in the
ses data flows and data systems courses can provide
stores are needed to satisfy students with a better under

these requirements The design standing of the life cycle
activity deals with the problem
of identifying a system con THE MODELING PROCESS

figuration that satisfies the

stated requirements The design The modeling approach under
phase therefore deals with the con sideration con s ists 0f

how question How should the building two models the Essen
system be configured to meet the tial Model and the Implementa
required objectives The tion Model The Essential Model
construction phase consists of describes the system s data and

writing the program codes and process requirements and is
building the databases to implementation independent The

implement the design then essential model is then mapped

15

11111



into Implementation Model
CONTEXT DI AGRAI1 CREDIT

an BUREAU

which shows the final design and

implementation of the require E

ments c

cusr PAll1Illt
II

THE ESSENTIAL MODEL

EfThe Essential Model identifies
CUSTcnR

JUthe essential processes and data UENDOO

stores that are needed to meet

the system s objectives The am SIllllIKf

main focus of this model is on
E

processes and data stores are

needed to carry out the system s
c

mission It is not concerned with
t

how a process is carried out BANK

and in what way data are

stored This model consists of

three sub models 1 The

Environmental Model 2 The Data
The purpcMe of hie vt s ta praccuc

cu l payaent and to hncU praducl purctwralne and

Model 3 and The Behavioral
dew payt nQ

Model
BUSINESS AND 8V11TEIt D8JECTIIIEB

Reduce Q h 1f tt of
tnvwatMytOCIt

R uc ub t nU 11V the nuber of baclcor

Call ct blllo rapidly

THE ENVIRONMENTAL MODEL The T ke clV nt6g 04 Mly p t discount tMt

atl bJ by vendor

Purpose of the Environmental
El11 ir t IntlPfciflc pap ark

Model is to identify the system s
CRITICAL 1UCl SS FACTORS

boundaries and the scope of the
RelLabl Inventory control

Accurat cu tOfMf bt 1 Una tnfartton

problem The model consists of
Up Tocl t Y4Indar lnforUan

euatol 1 tl fKtlon

three components 1 A statement DNt ITAL INTERFACES

of the system s purpose 2 an CUSTDI1ER

event list and 3 context
VENDOR

a CREDIT 8lJREAU

diagram Figure 1 shows
BANK

components of the environmental EVEN RESPONSE LIST

model EVE r

1 eutOCMr plac order

THE DATA MODEL For a data 2 CustOllr ke p y t

3 ItIe ti to Ofder product

dominant system as used in the 4 YttndOl Ilttndw product
5

It f t if to send t t t

majority of business data
6 It 1 tltm to PAY

processing systems a data model Figure 1 Environmental Model

is built using the constructs of

the Entity Relationship data diagram This is done by
model The event list is used identifying a response for each

for initial entity and relation event and input output data

ship identification flows and data stores for each

response By aggregating proces

THE BEHAVIORAL MODEL The ses a higher level diagram can be

Behavioral Model identifies the creatE d which reduces the

detailed processing needed to overcrowding of an event parti
satisfy the busines s require tioned DFD This higher level

ments its is built in steps diagram is often referred to as

The first step is to develop an the system level diagram Each

enent partitioned data flow group elf processes that are
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n n

combined to form a system level processes that have the same run

bubble becomes the child of that cycle are packaged together
bubble The procedure outl ined
so far thus provides three views CODE ORGANIZATION MODEL At this

of system s functions the stage the software configuration
context diagram provides a high model has divided the system into

level view the system level design units The principles of

identifies maj or business structure design as proposed by
functions the system should Yourdon Constantene are then

support and the detail level applied to each design unit to

identifies each business func create a software blue print It

tion Additional decompositions is this resultant model that is

can be carried out if it helps to coded and tested Figure 2

further clarify the system shows an abstract representation
of components of the implementa

THE IMPLEMENTATION MODEL tion model

As the essential model defines The models described are primari
the problem domain the implemen ly graphic ones which are easier
tation model defines the solution to understand than textual

space For instance it descri descriptions However not all

bes the design and implementation elements of a system can be
which answers specific documented by graphical means

requirements This model also Textual descriptions must be

consists of three sub models 1 provided to fill in details
needed for building the system

The Processor Configuration The project dictionary is a

Model 2 The Software Con compendium of these graphs which

figuration Model and 3 The describe the details of data

Code Organization Model flows data stores entities and

processes The project diction
PROCESSOR CONFIGURATION MODEL ary will not be discussed here

The basic component of the it is however an important
implementation model is the element of the modeling process

processor A processor is a

person or a machine able to carry
out instructions and store data CONCLUSIONS

At one extreme activities of the

system may be carried out by one The modeling approach described

processor at another extreme it offers a unified approach to sys

may be a network of computers and tems analysis and design It

people each of which carry out a clearly separates analysis and

fragment of the system s ac design activities But treats

tivities data requirements and process

requirements specifications as a

SOFTWARE CONFIGURATION MODEL In unified activity
this phase the computer proces
sors of the previous model are This approach can be introduced

repackaged according to tasks in the systems analysis course

that is all interactive tasks where the building of the

are packaged together Similar essential model becomes the major
ly non interactive tasks and activity of the course The

17
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database design course can then PROCESSOR COIlFICUl lI Ill nom

start with logical database

design rather than engaging in

the discussion of requirements
analysis The software design

PR ESSOI

course will then emphasize the

design and implementation details

of software and data distribu

tion This new method teaches

students how to use a unified
methodology with the life cycle
approach for building large scale

information systems

SOFIVAIE COIIFIGUIIIl1 IOIl MIll
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MAKING THE COMPUTING STUDENT A SKILLED COMMUNICATOR

Alka R Harriger
Associate Professor of Computer Technology
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ABSTRACT Most computing professionals agree that effective
communication skills are essential for success in most areas within
data processing To this end most college level baccalaureate

pro rams require students to successfully complete a certain number
of nglishjCommunication courses In the Computer Technology
Department at Purdue University we have found that it is also
important to apply the students communication skills directly to

ma or computing courses This pa er identifies six communication
ski Is students need topractice wIthm the major area of study offers
successful applications suitable to a varie of computing courses

and lists the additional time require to implement these
recommendations

INTRODUCTION Committee This committee consists of the

The Computer Technology Department at
president of our student alumni organization
and 12 15 representatives from companies

Purdue University offers a two plus two year who typically hire ourgraduates
degree program in Computer Information
Systems CIS Students learn important In 1982 this committee advised that our

computing concepts and fundamental graduates needed more practice with their

problem solving skills in the first two years written and oral communication skills At
After that if they choose to continue with the that point the department identified two

pro ram they study higher level computin alternative solutions for improving our

tOpICS and gain practical experiences throug students communications skills
coursework involving case studies

1 inte rate written and oral presentations
In an effort to provide industry with a very withm assignments of existing computing
marketable CIS graduate our department courses or

regularly consults with an Industrial Advisory
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2 add a new course devoted to building teaching CIS students They are adaptable to

communication skills for computing assignments in general CIS courses or can be

professionals the basis for developing a special course

similar to the one we are introducing at

The department acted upon both alternatives Purdue

Many of the computing instructors developed COMMUNICATION NEEDS AND

assirents that called for written and oral APPLICATION ASSIGNMENTS

wor Through informal discussions faculty
shared successful techniques with others and ASSIGNMENT ANALYSIS

workable assignments were developed
Problem Some students are careless and

For example in the freshman course inaccurate readers They are unable to

Introduction to Computer Based Systems a interpret assignments accurately and

term paper is required Students are guided preCIsely oJe find that they too often do not

through the process of selecting and write the the precise task assigned and too

narrowing a subject Jlanning their schedule often misunderstand or present too generally
effectively so the groJect can be com leted information they were responsible for readin

conducting researc determining an e ective understanding and actiny Eon
If Ie t

organization documenting resources untreated this problem ea s students to

correct and writinS and editing their work misrepresent facts and fail in performing the

More etails on this course and the term required tasks

paper can be found in 1 In a sophomore
course Systems Analysis and Design Suggested Jlssi ment Each writing or

Methods written documentation is required speakin assignment is designed so that it

for each step of the system development life comes rom a particular person with whom a

cycle In a senior course DBMS typical CIS employee communicates client

Comparative Analysis formal reports and supervisor user marketin etc and It asks

oral presentations on the Data Base for a specific task feasibilIty study analysis of

Management Systems under study are problem proposed solution set of

required Instructions market analysis etc based upon

specific information handed out to the

The other alternative which the department is students The work is evaluated according to

currently applying in its CIS curriculum is to how well the student addressed the particular
offer a new course R ortins and task in a way suitable to the particular
Documentation Techniques e guidelines audience and how accurately and dIrectly he

for course development have been the CIS or she dealt with the Jiven information

Communication Reporting and General vague catch I writing is not

Documentation Techniques Course outlined rewarded
in the Data Processing Management

AdditionaUime When the specific audience
Association s 1986 Model Curriculum for

Undergraduate CIS Education 2 A suitable and task are Eart of the assignment

textbook for such a course came out this year specifications ad itional class time on the

and is being used this semester 3 subject of assignment analysis is minimal

When the assignment is distributed students

The pilot course was offered in fall 1987 A should be reminded that they must do the

major emphasis is to address communication assigned task for the correct audience

oblems common to the CIS undergraduate Although not necessary it is the instructor s

e determined six basic needs These needs option to add a milestone to the assignment

are identified in the next section along with which requires the student to precisely define

sU7fested ass ents to ractice the skills the task and audience

an addition time nee ed to implement
these assignments Such assignments or ones

like them can be easily used by others
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PROBLEM SOLVING
EFFECTIVE VISUALS

Problem Some students are poor problem
Problem Some students do not considersolvers because they do not analyze in deeth

consider alternatives and foresee the possIble alternatives to the written word They present
problems with their suggested solutions everything in writing when often a visual
When submitting their solutions to assigned would communicate more effectively We

problems students submit the results of their have found that students frequently do not

brainstorming rather than more organized select visuals because they do not know how

results Finally if they begin Fursuing an to create reliable and effective visuals They
important point they fall short 0 completing also do not know how to evaluate whether a

the thought visual is legitimate or not We need to show
the students how easy it is to misrepresent

Suggested assignments CIS Jrofessionals are information
experts at problem solving smce it is closely

Suggested assignments In order to educaterelated to the program development life cycle
and the systems development life cycle If the students to be creators and users of effective
students can be shown the direct application graphics we show actual advertisements for
of a familiar CIS topic to the writing process computer hardware software from
their writing task is simplified newspaJers magazines etc which make

One application is the term lroject in the
ineffectIve use of visuals price comparison
chart sample output etc We emphasize the

freshman CIS course discusse earlier The ethical creation of graphics by illustrating a

instructor has subdivided the project into a variety of untruthful graphics In some cases

few milestones where each milestone the class is divided into fOups of 3 5 students
corresponds to a major stage of the systems Each group is as ed to rate the
development life cycle or Froblem solving advertisements identify problems and
process Although many 0 the milestones redesi n the advertisement so that the visuals
are assigned by the instructor the students are are ef ective
required to add milestones of their own

Then the students are shown how each A variation of the above suggestion which
milestone builds upon the results of the allows more student involvement and interest
preceding milestones By successfully is to ask the students to locate articles
completing each milestone in order just like advertisements etc from newspapers or other
each stage in the systems development literature where visuals are used both

process must be completed the final product effectively and ineffectively They copy and
IS better and easier to complete critique the visuals If time allows the

Additional time Assignments to help
students are asked to prepare one or two

visuals for display on the overhead and give a

students improve their problem solving skills five minute presentation of their analyses
do require more planning In lower level
courses we recommend that the instructor Additionally by means of an overhead
define the individual milestones for major projector we show a variety of common

class projects In higher level courses the visuals graphs drawings tables pictures
students should be required to define their flowcharts and so forth Each illustrates a

own milestones and be graded on meeting principle of effective or ineffective
their set goals Although the instructor has construction In cases where inaccurate
more milestones to grade the grading effort is information is given we discuss ways to

simplified since pieces of the final products promote the product while maintaining
have been graded previously in earlier accuracy Our mtention is to teach students
milestones The additional lanning and not only how to create and integrate visuals
grading time are worth the ef art since the into their texts but also how to recognize the
students final products are much better in the value of reliable visuals presented to them for
long run use

21

I



Finally we discuss the option of substituting
looks on the page and to sense how useful the

layout is for the reader

visuals for written text Students are asked to

justify during their planning time on certain Again we use examples from existing

assignments where visual Eresentation of computing literature to emphasize the

information would be more e fective than the importance of using
traditional text

Additional time Incorporating visuals into
consistent headings

the CIS class can require from part of one
white space

class to several classes dependi upon the differcmt fonts print sizes boldface

instructor s preferences rom our underlining etc

experience the students enjoy these classes a lists in place of paragraphs
reat deal since they have an opportunity for numhered items on a list

mput Introducing the importance of visuals bullets with lists
can be done in a 2ominute class meeting
Adding examples to the introduction will take left right and full justification and

an entire class period When student a variety of indentation levels

involvement is added the number of

additional classes depends upon the number to denote varying importance of stated points
of presentations to be made or to draw attention to important sections

EFFECTIVE FORMATTING
We also use examples which make ineffective
use of formatting thus confusing the reader

Problem Some students are too often tied to Additional jime Twenty minutes should be

the paragraph presentation of information sufficient for discussing the ideas above

They need to understand the reader s need for From that point formatting should be built

clanty in reading and for quick referencing of into the assIgnments thus no additional class

information Students need tobe sensitized to time would be needed

the arrangement of the written words on the
EFFECflVE SPEAKING

Eage as well as the use of appropriate
ormatting to draw the reader s attentIOn to

Problem Some students are ineffective
important points speakers Our goal is to allow sufficient

Suggested assi ments In the area of opportunities for oral presentations and

programming most schools r uire certain varying types of presentations interviews

standards for documentation e constantly woup presentation formal presentation
stress the life cycle of the brogram

and the mtroductions etc to help students become

fact that it would be seen yother people comfortable speaking their thoughts
This shows the students a good reason for

SUCfiestedl assi nments Perhaps the easiest
followin stated standards for headings
indentatIOn s1les for varying levels of control met od to give students practice eaking is in

structures an placement of comments the form of questions asked uring class

When a student volunteers or is called upon

In the area of other written assignments we to answer a question he or she must identify

integrate formatting into eve possible himself or herself and state the answer clearly

assignment Students are continua ly asked to and audibly Sometimes as instructors we

consider the readers needs for easy reading tend to r1epeat the student s response instead

and access of information If word processing of insisting that the student project his or her

is not available we often allow students to voicle the first time If the class did not hear

suggest layouts by printing different type sizes or understand the student s response we ask

and fonts Our goal is to encourage students the student to repeat the answer to the class

to develop an eye for the way iilformation
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We integrate speaking into every assignment rammaticalspelling errors or misleading
possible so that the students can speak about acts

their ideas We try to make every student
For oral works every student in the audiencecomment a presentation If others in the

room cannot hear the speaker or understand is required to complete an evaluation form for
what was said we encourage students to every student eaker In addition to

project and speak clearly One habit we specifying the egree of effectiveness in

encourage is courtesy Students often do not various areas the evaluator must explain in a

remember to thank the person who constructive manner why each area was

introduced them or do not introduce the next effective or ineffective When the speaker
speaker in the group Our intent is to instill receives all of the evaluations both the good
good business manners at the same time as we and bad points become clear through similar

encourage effective speaking comments made by several evaluators

Additional time Again the instructor has a Additional time We consider code and logic
range of choices here If the instructor just walkthroughs to be a very important part of

requires students to respond to posed the program development life cycle
questions in an audible manner no additional therefore we have students perform them

class time is needed If the instructor desires during class time If we made walkthroughs
to give students opportunities for singular or out of class assignments we would have no

group presentations then the additional class way of enforcing that they were done at all or

time would depend upon the number and done correctly
length of all presentations

Peer evaluations of other written works are

PEER EVALUATIONS done out of class Sample grading checklists
are distributed so that the students know our

Problem Some students do not effectively grading criteria for their assignments This

give constructive criticism of their peers and process re uires no additional class time
do not receive constructive criticism well We although t e gradint checklists must be
provide opportunities for students to react to written a few weeks efore students submit
each others work and comment on it the completed assignments
thoughtfully and responsibly

Suggested assignments In the pro amming
Peer evaluations of speakers are completed
during their speeches We usually give one

area we re3uire students to 0 group additional minute after each speech to let the
walkthroughs logic and code This helps the evaluators finalize their comments

students understand how a fresh view can find Therefore very little additional class time is
a simple mistake hidden within lines of logic required about one minute per speech
or code They also realize that if they help Again the instructor must create and
someone else that favor would be returned duplicate sufficient evaluation forms prior to

other
any speech

For written works students are

encouraged to offer each other the service of CONCLUSION
a peer review It is imhortant to stress that
one cannot reviewanot ers work until one s A widely acclaimed national study has shown
own work has been completed Many of us that fundamental skills of an increasing
are involved in writing ourselves We relate number of college aged students need great
the importance of receiving comments from improvement and suggests ways to improve
our peers before we submit papers to various the situation 4 Another study has revealed
conference proceedings Again we try to that basic skill deficiencies including the
have the students play the role of the areas of reading reasoning writing and
reVIewer We ask them to answer the interpersonal skills are limiting opportunities
question What impression would he or she for advancement in the job market 5 These
have if a paper was submitted with deficiencies pervade all educational arenas
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including computing In fact some have gone 6 Walton Richard and Ron A DiBattista

as far as saying that the ability to Communication Skills The Achilles Heel

communicate effectIvely is the most important of your Computer Education Program

requirement for a data processing Part I Vol 1 No 4Interface Winter

professional 6 1979 pp 3640

As CIS educators we are responsible for

graduating students who not only possess

technical expertise but also have the ability to

communicate their ideas effectively We feel

that all CIS educators can give CIS students

practice refIning their communication skills

In this p1er we presented six problem areas

suggeste assipents to give practice in each

area and dIscussed the additional time

needed to implement our suggestions into any

course At thciliresentation of this paper we

will bring spe IC examples of our suggested
assignments and discuss the varying ways in

which they were implemented in ourprogram
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CURRICULUM DESIGN FOR ENDUSER DEPARTMENTAL COMPUTING

Richard Discenza University of Colorado at Colorado Springs
Alden C Lorents Northern Arizona University

ABSTRACT

The increased usage of fourth generation software packages has

prompted educators to rethink attitudes about information systems
and how to consider modifying current CIS programs to incorporate
these new tools This paper presents some specific suggestions for

modifying CIS curricula so that they incorporate end user depart
mental computing concepts The suggestions are presented in such
a way so that they can be merged into the DPMA Model Curricu
lum 1986 version without eliminating the educational experience
designed for developing the traditional programmer analyst

INTRODUCTION 2 Allowing hands on usage by end users

within three days after an individual

Microcomputers and fourth generation lan fourth generation language has become

guages are now shaping the development of operational at a work unit
information processing in a very fundamental
way In the late 1970s and early 1980s He stated as early as 1982 that In typical
computer time became less costly personnel corporations with substantial well designed
costs increased and programming backlogs data bases in existence seventy percent of
continued to grow The average backlog for end user needs can be met with query lan

getting new sof tware applications ranged guages and report generators In many cases

from two to four years and some organiza less than ten percent of the end user de
tions have reported backlogs of five or even mands for new applications require conven

ten years 0 2 In addition maintenance tional DP development with formal program
backlogs reached the point where they would ming specifications and languages such as

require many months or even years to elimi COBOL or PL l 4 Organizations such as

nate if no new requests were accepted 2 Aetna Life and Casualty Chase Manhatten
Bank Metropolitan Life and Arthur Young

Given this environment more end users be and Company are finding fourth generation
gan turning to fourth generation languages language alternatives much more satisfactory
These languages allowed for end users to than the traditional data processing ap
bypass programmer analysts in the quest for proaches for meeting their departmental in

information Martin 3 has identified fourth formation processing requirements 6 Be

generation languages as cause of this trend it has become important
to rethink attitudes about information sys

1 Increasing user productivity by factors terns and how this important subject is being
as great as ten to one taught in schools of business
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In CIS 86 the DPMA Model Curriculum for The progralm would meet the typical stan

Undergraduate Computer Information Sys dards of AACSB as well as the general stud

tems presented a new departure by intro ies requirement of the college or university

ducing CIS 86 2 Microcomputer Applications In some cases a student may have to take a

in 8usiness 5 This course reflected two few extra hours than is required for gradua
major trends in information systems first tion if that student is augmenting a major
the course provided computer instruction in field such as accounting
non procedural fourth generation languages
and second it set up a specific course in the PROCiRAM PRE C REQUISITES
curriculum for microcomputing Now many

CIS departments face an additional chal The program would require the basic com

lenge How can those schools who have puter and information system literacy

essentially adopted the CIS 86 Model Curric courses at the 100 level and 300 level This

ulum incorporate additional emphases for normally consists of the following at the 100

end user computing into their curriculums level

Previous literature has been directed towards
1 Hardware terminology and concepts

the need for greater training in end user
2 Software terminology and concepts

computing and some pedological approaches
3 Data concepts and elementary struc

for teaching specific aspects of end user
ture

computing see for example 2 7 8 9 This
4 W ord processing

paper presents some detailed suggestions for
5 Spreadsheet

curriculum design in end user departmental
6 Simple data base query reporting data

computing that can be used to augment the entry

CIS 86 the DPMA Model Curriculum for
The 300 level course covers the introduction

both undergraduate and graduate programs to information systems

It should also be noted that computer literacy 1 Systems and information systems con

is fast becoming an important component of cepts
business education in general Hence there 2 Management dimensions of information

is a need to integrate end user computing systems
with the functional areas of accounting fi 3 System development concepts and tools

nance operations and marketing The pro 4 Overview of business systems

posed end user departmental computing cur 5 Data base concepts
riculum will also assist schools in developing 6 Cases using decision support 4GL tools

programs that have a dual emphasis such as

a major in finance with an emphasis in end EMPHASIS IN ENDUSER

user computing The program would then DEPARTMENTAL COMPUTING

serve multiple objectives for students
The program should try to concentrate on

A CURRICULUM TRACK IN five core courses Electives should be mini

END USERDEPARTMENTAL COMPUTING mized because of resource constraints The

content of the program could be organized
An emphasis in end user computing would into five courses in the following way

typically be housed in the College of Business

under the CIS area The program could serve 1 Micro Based Information Systems

multiple objectives for students
This would be a beginning course to get

1 Taken by majors in other areas of the student into developing systems

business to augment their program using a product like DBASE IV or

2 Taken with a group of business elec RBASE for DOS with SQL support The

tives to give the non business students course would quickly immerse the stu

more business perspective dent in special concepts related to
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information systems development and posure to several concepts related to

use Included would be the following information flow in the office Topics

a Relational data base concepts
would include

b Design of screens data valida a Introduction to com munications

tion user dialogue and networks
c Concepts of relational operations b Using a network
d SQL language c Downloading and uploading data
e Query and report formatting with PC Mainframe interface

control breaks d Exposure to good word processing
f Back up considerations and refer package

ential integrity e Presentation of graphics
g Normalization concepts f Electronic mail and document

2 Information System Development Tools
management

g Installing software packages
This course would cover the concepts

h Managing a local area network

and tools of system development Po
i Communication with outside net

tential content would include
works

j OS 2 operating system
a Some coverage of design method

ologies 5 Decision Support Software
b Use of data dictionaries system This course would concentrate on the

repositories
c Some exposure to Excelerator or application of software in the decision

Arthur Anderson s Design I support area Cases would be used to

d Prototyping get some practice in applying this soft

e Exposure to workbench products
ware to real problems Topics covered

f Exposure to system generation
would include

products a Spreadsheet applications
b Use of SAS DB2 to SAS data

3 MainframeBased Information Systems transfers

The purpose of this course would be to
c Presentation graphics

give the student some exposure to in
d Exposure to expert system soft

terfacing with mainframe sof tware
ware

Software that could be included are as This course content could be integrated
follows with other courses If the general core

a Use of CMS ISPF and related curriculum in business is using these

tasks such as setting up data sets kinds of tools on a regular basis then

using the editor getting data to
there may not be as much need for this

the printer moving data around type of course

etc
b Exposure to IMS or IDMS data There is a real need for the integration of an

base concepts and related defini
end user computing curriculum with the core

tions for extracting data from
curriculum in business All business students

these data bases
will be end users The more they understand

c Exposure to DB2 and related tools about how to be an end user the more inde

for extracting data from a DB2 pendent they will be in their own decision

data base making
d Exposure to a 4GL such as

NOMAD FOCUS or RAMIS THE GRADUATE PROGRAM

4 Communication and Office Systems
This curriculum can also be very appropriate
for an MBA MIS track MBA students who

This course would give the student ex plan on going into marketing finance ac
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countin or one of the management areas system repositories These suggestions are

would enhance their marketability consider designed to help colleges and universities

ably with this type of emphasis Other continue to meet the computing needs of

potential opportunities for MBAs with this businesses and other organizations

background would include
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curriculum will change as more use is made

of PC based workbenches computer mainte

nance tools reverse engineering tools and

28



FonJdqJ an MrS Corpcrate Advisory Board
PoteI1t1al Benef1ts for Your au

DxasA Pol1ack
JciJnC

1Ul1Elelll tJrJ1vers1ty
Soblol or81s1ness am AaD1n1stratta

Pittsburgh PA 15282

AmTRAC1

In today s hjgh technology society it is 1Dportant for the educat100al ntmIIm1ty to oollaborate am
cazmmicate with the corporate sector Coll mrat1al1s particularly helpful in a rapidly evol
field Sldl as MIS kle means or estab this businesshjgher education all1arxeis through the
fornat1al of a corporate adn90ry board Cbrporate advisory boards offer potential benefits in such
areas as curr1culID developnent sbDlnt internships stWent pl stOOent aid faculty develop
ment am ft1rxi ra1s llDse experienced with the acb1nistrat1cl1 or corporate advisory boards
however issue several cautions for tmse ventur into an advisory board eKper1enoe for the first
t Qmmn guidelines for f am a corporate advisory board will result in a lIlltually
beneficial experience for the educational entity am the corporate executive

INlIdUrIaJ be MmageIEnt Informt1on SystarJs MrS area has

bem1 especla1ly subject to aw change in tech

In an article written in 1 CJ79 T1IrDthy I Healy oo am is depicted as a field in transit1oo

the JreSidmt of Qargetown University stated over the several years MIS is a dynamic
field am if an MIS al of sttI11es is to

amness am higher education as partrJers have maintain stateoftheart status the acadanic

created for this lic the IIDst tech EIltity carrot afford to beoaDe CCIllplacent
oology am ion 00 the face of the earth OJrricullllanalysis am UDd1ficat1cl1 DIlSt occur on

certa1nly the finest scientific research the best a coot1nual basis Advances in the cooputfilg field

health care am above all the profOUlli confidence have beElrapid arx1 mIIBOUS In spite of the

in our nat100al am 1rx11v1dual ab1l1ty to face al rapid develoJlllt in CCIIIut kMNer doolents

IIDst any JrOblem 4 p 279 such as the President s Science Jldv1sory Qmn1ttee

Report state that the canput field Inl appears
lh1s excerpt depicts the jnportanoe for a to be apJlOEl its infancy If indeed this

tmivers1ty to maintain a solid am 1ng WD is the case lDl rapidly will this field evolve in

relationah1p with its surroonling corporate the fUture b do we as educators ma1nta1n the

cazmmity After all both the tmivers1ty am the pace These are just a couple of the questions
business camunity share aIIJltual interest for the coostantly asked

local business enviroImant be tmivers1ty is

obv1ously interested in graduates wOO are be answers to the above questions can be fourxl in

as well pretere1 as they can be and of coorse the several areas be mst obvious means for an eel

corporate sector is interested in toose ucational de t to ma1ntain currency in its

graduates lib are well peplled be need for is through quality faculty research pro
direct oarmmicatioo betlieen business am educatioo jects 1ng faculty research am J11blications
has never bem1 mle 1nprtant than it is today are vital to ma1ntenance of stateof theart

lh1s is Jmtcularly true for allB ananat1ng in curricular offerings lbwever faculty IlJISt

fran a scblol of business adm1nistration milor receive a ccmnitzIB1t of support fran the university
tlxse of a teclm1cal am scientific nature be for these research projects Hardware am software
acaiElll1cian lILISt be mere of teclnology am offerings DUSt ocostantly be evaluated and updated
practices being euployed in the corporate sector Library resoorces DUSt be DBinta1ned and access to

espec1al1y in the MIS field m1ine database somCeS lILISt be JrOVided The
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curr1cW111 III1St be oonstantly updated to reflect help profesKIlS keep up with technical develop

research f am results Ih1s can obviooslY ments 2 p 33 TheIEIlJl1tldP r of this

becane an expensive ocmn1tment 00 the part of the deals with the fonmtion am managEIIlfIlt of a

university corporate riOry board The real1Btic 1Jnctioos

and elCpeCtatlollS of the board are also

Aoother possible answer to the lem of ma1ntam

irg CUITEIlCY in curr1culll1 puticularly for a RATICIW FCS HE CXJlPOOATE AIJVISm BlARD

busineSs school lies in the oollaboration between

business am OOUcation The camurrlca tion of 1tJat here are maJly advantages to be gained by a

coost1tutes stateof theart in the business corporate ad1 joory board

sector may inflUEl1Oe the am allocat1on of

f1narXUal expeatltures aptroVed by the university be AACSBAUlBER report cites the follawing

administrat1on In the infornatioo systeoB field aivantages

Il11Ch ofut is 1nportant to the businesS seater is

also iqxrtant to theeducat1cxl8l sector AltbJugh Help establish am DBintain oontacts with the

llIlCh of the educat100al developlB1t in infonmt1on corporate wrld

systems involves the mastery of basic ocupetEmies Give faculty exposure to busfness

it is also 1nportant for the siriXlent to gain expel Ass1st the university in faculty developlll1t

ience with CUlElDt widelyusEd hardware fdtl t1ooal rums to the university in

am software Perhaps this b educa the form of cblat1cms am

t10n all1anoe can help to provide DJl1emean1ngful tilmJethe repltat10n of the university with

leaming experieooes for students a potent1ally najor source of f1nanC1al

support 3 p 1

1BE CXJIlNlEADVmm 1DII
In sddit100 to with the above other po

It is quite acllallqe to the faculty of busineSS talt1al advEntages of the corporate adviSorY board

scbJo1s in this camtry to train its f1ture cited by cthers lO have bad experience with

bus1ness leEders to be knowlOOgecurrent in this mvisory boetrds include

age of rap1dly evol technolc@Y with its

applicationS to the overall busineSS envirODEI1t Deveklp am enhance 00Iopo18te 1ntemsh1p

Mmy universities feel that the co rate adv1sory m

board can help to alleviate at least putof the Conducll career p m 1S 2 p 35

problsn Mv1sorY boards provide mean1ngful advice Serve as a Sl board for oollege pro

and also provide a OCIIIIL1ll1cat1on link with the gJaIlB in executive educat1on international

business OCIIIIUD1ty In a ve 1986 report IIIll18ga18lt am faculty in

oaq1led by the Assoc1at1oo for Universityamness bus1o4ilSS

am Fam1c HeaearchAUIER for the American Identltr local amlE81ooal busineBS needs

Assedly of Cell ate ScDxllsof amness AACSB for cxJntlmrL IIEI1Jag9IS1t developImt

it was revealed that aboot fifty percent of grans and

AACSBaccred1ted scOOols have advjoory boards ttitch faculty scpertjse am refKUOeS to

FurthenlDre seV8lty f1ve pelCS1t of tmse with bua1Dess 1OO1 requ1r1rg research and

out advisorY boards bad plans to start one within oonsultatiorl 5 p 9

the next tw e81S 3 p 2 lh1s the oot1on

of a oorporate aMaorY board 15 one litdch is The oorporate partners also reoeive benefits

rather in today s busineSS scbxlls C FlJgene Sturgeon a in Touche Ross Co

and aIISIiJer of the corporate advisory board of

AdvisorY boards exist in several forms lbe baSic Ill1nDia state University feels that it is an

funct1oos of the advisory boaro are essentially the boor to be asked to join an advisory board am

S81S ess of the form selected ttmy buBiooSa people enjoy leM1ng their experience arc

sctxxlls of b1 1 acMJl1stratioo have an overall viewpcrlnts t a 1g1oos school Sturgea1 also

advUJory board Others trefer to have a speciaJ1Zej states that for their service board lIBIbers get

advisory board for each area of CJCltlCSltration with saootl1irg in return such as facultyass1stanoe in

in the school Jomy researchers feel that in the helping to solve problems aIXl a good source for

tecm1cal and so1eDt1f1o areas advisory boards recroltlng business gmiuates sturgeon continues
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DBe1ng a good corporate citizen takes many form uatia1 is the result of the oatI11 tion of data

but m better eJqreSSicnof th1s respoos1bllity can fran quest1oma1res returned by the deans of 336
be nale than support higher education 5 p educational 1nst1tutions 52 of which had

9 By jo with educatia1alinterests corpora runct advisory boards llt1en surveyed
tions increeae their influence on the social

ecaxmic and cultural life of the CCIIIIIm1ty and the The mst iIrprlant step in the formtion of an ad

camtry v1sory board is to establish clear objectives and a

definition of its pI1lJXlge Cbjectives ab1Ild be in

It is obviously beneficial to a corporation to hire keep with the overall JiUlosoIilY of the scxlol

graduates lb are lell preJmed By help to and the university in general The expectatioo is

shape this 1cn business can help mld the that the adv1Bory board will be an active Rrlic1
kmwledge am preparatia1 of its future euployees pant in the aw The advisory board should be

Typically oorpcnt1clllS invest today for taootlW S given atJll agenda so as to IIBX1m1ze the benefits

gains 2 p 33 By serv116 on a corporate of the time they sperd with the group Also it

adv1Bory board corporate leaders can lerxi a voioe sOOuld be understood fran the outset that the 00

to the preparation of gradlBtes and by do so coordination of the adv1Bory board 00llSlJDe8 a great
invest in thef1ture deal of time and effort Cll the pirt of the school

or department 3 p 4 Ifan 1nd1vidual within

FalfATICfi fE DIEcxJUlCEATE ADVJ1affmAR the scmol or de t is mt willing to ocmn1t
th1s time perhaps it is best mt to venture into

lQneroos benefits are cited 88 reasons for f the fonration of an adv1Bory board

a corporate advisory board n1e 8Iltmr s scbxU

University s Scblol ofDIsinessand Admin In estab1ish1ng the objectives for the adv1Bory
1stratia1 recently fonood an MIS Cbrporate board it is to also keep in mlmtOOse

Adv1sory Board Certain ccmrDD guidel1ne8 were things that ab1Ild mt be expected of an adv1Bory
followed in the board In that Duquesne board ExaDples cited include the exercise of

tmiversity is located within five nrlmtes wa1kIng D1erstarxl1ng that oorporate offic1als may mt be

distance of the dcK1town Pittsburgh business di totally aware of poooedures in h1gher education and

trict corporate MIS leaders are readily available the fact that as advisors the advisory board

We atteupted to gain the pirticiI8tiCllof the high sOOuld mt be asked to do everythirg the

est raridng corporate officer in the informtion adm1n1stratialdoes mt have tiDE to do 3 p 4

systEm3 area fran each of the corporatioos we ClOr

tacted Duquesne s MIS Advisory Board currently When the MIS Advisory Board was fonned at Duquesne
mtlbers sixteen QJr tr1DmY purposes in fo University we decided to establish an initial size

the advisory board lE18llel many or tmse cited or fitteen to eighteen meubers Acoord1ng to the

earlier We are interested in estab oem AA AlJBER report nearly ooehalfor the advisory
uunications with the te caIIIlmity We want boards frcm the survey betlNeBl11 and 20

that oorporate call1lmity to be totally mere or our DJeIIiers QJr initial meet tea a breakfast Jmet

prCgrawl both uMergra1uate and graduate We are 1ng am our attemanoe was 100 lbat is rather

mterested in the bard s feedback cur umsual 88 the average attemanoe 8llJXlg those SUl

riculun structure software and hardware utiliza veyed is about 68 3 p 7 This should rObably
t1on and percept10n or the poeparedness and be oons1dered as ooe plans an advisory board and

caIpetency or our students We want our stOOents attarpts to anticipate the lDIJier of individuals

to betJlly pre to cope with the corporate e lb will typically be present for a IlEet

virommt otdch awaits them upon graduat1on We
believe as do IIEllly others that corporate Inald1tion to having specific objectives for an

executives will caremst about our university if advisory board there Snlld also be a fonml

they have the opprtunity to interact with the charter otdch delineates the roles or the IIBliers

people lb ueke us at we are Good relations 88 wll as the definit10n or the llIis 1on 3 p

begin am EDi with personal contact 2 p 35 4 The charter can actually be a rather sinple
cIoctIrEnt lflich nmrss the adv1sory board and lists

The AtnER Survey provides a wealth of guide its areas of 1nvolVElDellt

lines Cll the IJOO8SS of init1at advisory boards
and OOlX1uct1ng subsequent activities This infer
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cne addit1ooal itEm to consider in the formtive ing itself with the gralDS organizat1a1 am

stage of the cdv1sory board is the length of an objectives of the College in order to carry out

apIXintmmt 00 the board Mmy of the AACSBAUIER this role 1 p 2

arvey respcments r a term of three

years and staggered IISIterships F1xed IlBIiership Other BOOM advice inc100ed the mainterlame of

provides the opportunity toeliminate OOllrrodOOtive diversity of badcgrounds and mlustries of board

marbers wittDut causing resentloont Of course the DSlbers nlis of oourse encoorages a broader

optioo to reappoint POductive meIIilers also based vieWIx llnt in discllSSil1S of at is

exists The staggeredIIiership XnOept allows nt uso encouraged was the availability

for new IOODDers to be added and integrated with of uanageabll 1 specific assigrJDents prior to the

veteran IIIEIIbers for the sake of continuity actual advisc fJr board Aligned with this

3 p 7 IXint is tb need for the MIS faculty to be

involved in pJCWid1ng oontinuing new chalqes to

In that the scbJol or deplltment is typioallY ma1nUrln boar mEIIbers interest Since it is

the advisory board to participite in the inprtant fOJr tte advisorY board to interact with

solution of a JrOblEID tOm the adv1aory board all of the oonstituents of the HIS depiIrtment it

makes a rElClQlIlBldatia1 even if the rElClQlIlBldaticn was alo gasted that st1Xient t1mS be

will not beilqlaoonted the advisory board shoUld inOOrporated l1 the OOet of the advisorY board

be informed of the course of action elected lbis l11ckley alae oooteois that even the

area can be rather mkward at t1Iles For1nstanoe a1v1sorY board may at SCII2 point be helpfUl with

the MIS faculty at lAIpJesne dJscussed this subject tJOO ra1s1nB nm raising ahoold oot be m1xed with

here will be tilms wha1 the advice of an advisorY the proceecljng5 of the advisorY board 1 p 1

board can becaJe too vooat llyor1ented Care

DUSt be emrcisai so that the IKlvisorY board doeS The ChiD SULte MIS AdvisorY Board has selected four

oot becane so influential that they begIn to dio areas for SJleCific as 1igJllAlts namely ari1itecture

tate curr1 culJl1 Ibis can result in a trade defined as the review of college needs curricu

school apJrOaCh lhe disretia1 of the faculty in lllD 1nterrlship souroe8 and p1bl1c relatioos

maldng f1nal deolBiCIlS al curricular IIIltters DUSt Biers of tile Board m1dl rudJers fourteen

reV81l
select ale fthese areas alwhich to OCIlOEIltrate

the1r efforts

At the initial useting of tm MIS AdvisorY Board of

Ducpasne thiversity emof the agenda items was To those Vllnt into the establislJDmt of an

entiUed lbe ftle of the Advisory bro and the advisorY bolrrd it is invaluable to listen to the

speakEr was W1lliam P 1i1ckley of the Allll1nllD exper1enoes of cne wbJ has served suooesstullY

of American ALOOA wbJ is currenUy tbt ooly 00es it serve to JroVide

as oba1rman of the QUo state University guidelineS for operatioo it also provides opt1mlsn

MIS Adv1sorY Board 1he Qlio State MIS Advl3orY for litJat can be axxuplished the sucoessfUl

Board was formedin 1982 am tms has experienced JlBIlag8I81t of an advisory board If hmlled

firStharXl a variety of situatiorlB JrOpeI ly hCMeVer the corporate advisol1 board

exper1enoe can be bEr1ef1c1al to both the oorpcrate

IT B1ckley sane excellent cdY10e for the executive ard the acadentc entity

agoiI8 operatia1 of an adv1tllOry board As adoCa

tOO by nearly all of the research and 1be AACSB AUEER report does an exoellent job of

dooe 00 this plticular topic 1i1ckley SIgested guideUnes for the developnent of a

the fornation of a clear mBlnn statEment He corporate aidvtsory board guidellnes for

shared the f m1ssian statEm3nt as aOOpted CXDiootl the metings of the advisory board and

at auo State
suggests possible Slioamlittees for the advisory
board A IBrt1al list of guidelineS for develop

to establish a dj lrgue ldth tM faculty of the the adv1sol f board follows 3 p 15

Oillege in the CUlTEDt application of lnfornat1cn

toohrology in busineaS n atfibads of this Get b level adminiBtration involved

d1alqsue is on the oamunicatioo to the faculty of Stlt o blecti vas carefully

current issueS practioe am trOO1ans within Detel Iiine the decisiors the corporate

businesS he Board is respoos1ble for fmli1i advilCIJ7 board wUl influence

32



Presmt cl1all emJ education am the corporate oarmm1ty is aqiIa
Q11cate sized Benefits to both the educat1alal am the

Select am uotivate people wOO are interested corporate entities fran advisory board Jmtic1pa
in the proglaDI am the university tion are erJIleated Next this paper atteqted to
Deal with namingful trajects provide namingful guidA1 inAR for tbse fo an

Provide rapid tumaround by actir8 on adv130ry board F1nally it reported on guidelines
OOvisory board results quickly for oorWctir8 nset am iOOicated pss1ble

subotmDittee div1sials for the advisory board By
The following is a SIllIIBlyof meet guide11nes as fo1lowing a ffM SJUrxls S@eSt1ons fran tbse with

presented in the AA AIJlER Report 3 p 14 exper1moe the educational entity can make the

advisory board a IIDlereward1ng experience for all
Use effective cxmfortable meet roan conoerned

ts Uwa to a olear worispace
after the meal of a lunchecm 1Ee REmeDS
MakefNery effort to make the IDEIIilers feel

welocme 1 l11ckley W1ll1am P The HIS Advisory Board at
Introduce any new IIIEIIbers or faculty guests CIl10 state University Address at Duquesne
at the of a nset University School of fus1ness ani Adm1nistra
Begin on t1mB am follow an agema Distri tion MLS Adv1aory Board Hee February 3
bute a copy of the agerm at the of 1988
the nset or IIB1l it with the nset

notice 2 Peter Vesting the Interest
ODioot tbe nset so as to maintain Orporate InvolVSlEOt Isds to Financlal
interest ani acoarpliah its purpose within CaImltment Case QJrrents NaveIlDer 1981
the allotted time pp 32 35
EUm1nate outside d1stractioos

3 CbJsolice John Rene El1oano am Marilyn
F1nally tbe fo1lowing list re possible Helms aJsiness Advisory Coonc1ls An Ana1y
Corporate Advisory lard SJbocmD1ttees as presented s1s of a SUrvey of AACSB Colleges of fus1neas
by tbe AA AlJEER Report 3 p 13 A SUrvey Pre by the Association for

Unversity Js1ness am Foomn1c Research
Academlc stamards F1nano1al P1arming AUJER for the American Assedly of Col
ftdmi RS1oos1Recru1tmIJt Fund leg1ate Schools of Js1ness AACSB 1985
Quoeer Adv1sara1t Intemsh1p 8IDS

OJrr1culun Deve10pDent Pla 4 Healy T1mthy I H1gher Education am
Elcecutive1nResideooe Public Relations aminess A Proven Partnership It Educational
Faculty DevelopDent Sttx1ent Aid Record Sl11JIer 1979 pp Z72281

Keep in II1m that the above list repeSEIlts 5 Sturgeoo c be Advisory Qxmci1
CCIIp11atioos of reBJXXlSeS fran the deans of tOOse It s lbridr8 for the College of lbsinesslt
schools amlor which have ad Dl1no1s state University Is1ness News am
v1sory boards be lists thereforefeIXeSEIlt itEm Views Fall 1985 pp 910
designated as the res1lt of the experiences or

areas of ooncem of other advisory boards be
AA AUIER Report is a very ve SIllIIBly
of the survey results of tbse educational
institutions experienced in managing the activities
of an advisory board

3HfARf

lh1s paper has stIIIIIlrized the overall benefits
of a corporate advisory board be 1qlortanoe or
oamunicat1orl am 001 1 horat1al betweo higher
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SOFTWARE SOURCES

FOR THE SMALL COLLEGE WITH A S lAJL BUDGET

Diane Murphey CDP

Assistant Professor of GI S

Pamela Nelson

Assistant Professor of MathE matics

Panhandle State UniversJLty

Goodwell Oklahoma 73939

This paper reflects the efforts of two faculty members over a

period of six years to acquire software necessary to keep an

Information systems curriculum viable Sources covered range

from publishers and discount firms to donations by private

sources and public domain software Although there are

undoubtedly additional resources not covered in this

presentation these are the ones that have been used to build

a software library at Panhandle State University

INTRODUCTION been adequate for teaching purposes
Because they are limited in scope the

Teaching CIS in a small University with a instructor must spend time testing the

limited budget is a challenge anywhere program functions in order to avoid the

but if you add a remote rural location OOPS Syndrome A variety of textbook

it forces creativity on the part of the publishers provides educational versions

faculty and makes software piracy attrac at little or no cost Making copies for

tive as well as seductive In an effort lab use is authorized but is time con

to remain professional despite the tempt suming and adds the burden of security

ing barrage of illegal copies the small Recently publishers have been bundling

college with an ever shrinking budget software with each textbook placing

must find alternative means of legal responsibility for its care with the

acquisition of quality sofware This student This normally adds about ten

paper reflects the efforts of two faculty dollars to the text price a good value

members over a period of six years to if the instructor s time is limited

acquire software necessary to keep an

Information Systems curriculum viable An attractive piece of demonstration

Although there are undoubtedly additional software is EXSYS by Expert Systems Inc

resources not covered in this presenta For 15 a workable expert system which

tion these are the ones that have been handles up to twenty five rules gives

used to build a software library at students a taste of the real thing The

Panhandle State University software comes with a manual and per

mission to copy as needed The full

SOFTWARE PUBLISHERS system can be purchased at a discount if

AND DISCOUNT FIRMS desired but the demo gives a good tip

of the iceberg exposure for under

Many publishers have educational prices graduate students

and or student versions of their soft

ware Generally student versions have
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An alternative to using student versions program for elementary and secondary
is to buy the package at a special teachers during the summer months Many
educators price This gives the added of the short courses offered deal with

advantage of full function packages at a computer literacy computerized teaching
fraction of the retail cost One com tools LOGO word processing for teachers

pany with such a pricing structure is and subject specific courses such as

WordPerfect Corporation They offer Using Computers in the Math Social
WordPerfect 4 2 to qualifying faculty Studies English etc Classroom When
and students at 125 00 as opposed to teaching methods classes there is a

the retail price of 495 00 Site tremendous amount of software available
licenses are another method for providing for demonstration purposes at no cost or

quality software at a reduced cost Site for a small transportation or workshop
licenses allow the institution to b y fee These packages are sent on approval
multiple copies of the same piece of or loan and can be used to stretch the
software or the right to copy with speci budget and to get a much better selec
fic parameters at a cost less than pur tion of teaching packages The software

chasing individual copies Companies can be used for two to four weeks and

offering discounts and or site licen es normally takes two to three weeks for
are Apple Computer Corporation Tandy delivery You must plan ahead to co

Corporation Egghead Discount Software ordinate your need for the software and
Microsoft Corporation Campus Technology its availability However the companies
Products Microrim and others have been reliable on shipping dates and

sending what was requested Companies
Companies will also offer upgrades of that have allowed us to use their soft

existing software to current owners ware for demonstration purposes are

provided they have turned in the regis Sunburst K 12 Micromedia Cambridge
tration card that comes with the pack Development Laboratories and Scholastic

ages Upgrade offers come only to regis Inc
tered owners and are more reasonable than

purchasing the new version Neglecting PRIVATE SOURCES
to mail the warranty card that comes with
the software can be a costly oversight An often ignored source of software is

the local community Businesses and
A few educationally minded companies are alumni interested in your program at the
willing to donate copies of their soft college are many times willing to donate
ware for classroom use One such company their pet packages that they would
is Index Technology Through their like to see taught to prospective and

educational grant program colleges and current employees Also people in the
universities with qualifying courses can local area may have software and hard
be awarded copies of Excelerator a pro ware that are not being utilized Many
gram which automates many of the tedious times this surplus can be used by the
tasks of systems analysis This program college and be a tax deduction for the
with a list price of 8 000 00 would be donor Although it is true that many
out of the reach of most software budgets people will attempt to give you junk
for the next century Although there are sometimes even junk can be useful

companies such as AT T who have grants Panhandle State University accepted the
for large universities Index Technology donation of an older NCR minicomputer
has made quality technology available to The machine was not what we would have
small schools chosen but the donation included a COBOL

code generator and a wide range of
In a small college environment computer accounting and inventory applications
faculty are often utilized in teacher used in a small business This software
education classes Panhandle State made an obsolete machine useful for
University has a continuing education independent study projects by advanced
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students It is not maintained and the destroying programs and data

donor understands that when it cannot be

repaired it will be hauled to the dump One source of public domain software

In the meantime we have a piece of that is relatively safe is your state

equipment for our upper level students to Department of Education Many states

use that allows them to gain operations maintain a library of software available

experience as well as exposure to hard free of charge to schools in the state

ware and software that would otherwise Although n ch of this software is

not have been available Relationships designed to be used in elementary and

with local donors can be developed secondary school settings some is

through Adult and Continuing Education useful in college introductory classes

classes as well as community projects Much of the software could be utilized

in teaching Computer Literacy and Methods

Another source of funds is local courses for education majors at all

regional and national foundations In levels In addition to the state level

1985 over 4 000 foundations existed with local school districts often have a

assets of 63 8 billion These founda collection of public domain software As

tions gave close to 5 billion in grant part of a grant received to improve

money 25 of which went to universities computer teaching in local schools

and schools The Foundation Directory Panhandle State University surveyed

1985 Foundation Center New York New elementary and secondary schools within

York Foundation giving and assets are 100 miles collecting lists of all soft

growing For example in the state of ware owned by each school The infor

Oklahoma foundation assets have grown mation was compiled into a catalog

272 since 1972 while grants awarded indexed by subject and machine type The

have grown 182 Some reference books catalog also contains an entry for

that may aid you in finding information contact person school publisher and

are oundation Directory Foundation public domain status This catalog was

Grants Index Foundation Fundamentals then distributed to the area schools as

Guide Grantseekers and Getting a reference tool to enable them to share

Grant in the 80 s These may be obtained expertise with others who use the same

from The Foundation Center New York software as well as a reference to con

New York Often the larger state univer suIt when considering purchase of a

sities will offer courses in grantsman particular piece of software

ship that could be helpful in developing

proposal writing skills A good course Another avenue for finding public domain

for grant seekers is taught by Dr Don software is contacts through meetings and

Udell University of Oklahoma Norman professional organizations Become part

Oklahoma
of the good ole boy girl network

Summer computer institutes are an

PUBLIC DOMAIN SOFTWARE inexpensive relatively painless way to

become part of a network or start your

Although there exists a great store of own as wEdl as improve your teaching

public domain and user supported soft skills Some of the institutes our

ware beware Many individuals are faculty have attended are sponsored by

willing to give software that is worth Boyd and Fraser Publishing at Memphis

just what was paid for it nothing State University and by Interface

Another problem with software anonymously Magazine and Mitchell Publishing at

acquired through such sources as bulle James Madison University in Williamsburg

tin boards is the vandals of the 80 s Virginia and Central State University in

Their twisted minds find delight in Edmond Oklahoma Often area univer

leaving attractive software which when sities will have short courses that can

used leaves your computer system be gleaned for software sources as well

infected with a virus capable of as teachi ng techniques Interface in
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cooperation with regional universities keep your curriculum current in this

sponsors one day seminars that give an ever changing and growing market In

overview of emerging areas in IS this paper we have shared some of the
curriculum These too are a good techniques and tricks we have used to

opportunity to develop contacts The key find teaching materials and software
to a good network however is you while living under restricted budgets
Don t be afraid to ask for information Perhaps these will also work for you
and advice from colleagues at other
universities the solution may be only a

question away

Combining departmental resources into one

or two central micro labs is a way to

stretch existing resources Software can

then be purchased for the lab thus

allowing more than one department to

utilize the same programs At Panhandle
State University one central lab is
shared by IS Agriculture Chemistry
Physics Education and Business This

type of situation does take a reasonable
amount of cooperation between the parti
cipants but the key is one faculty person
in charge of the lab operation and

scheduling The lab is open but con

tinually staffed by a trained IS major
Their job is the most crucial to the

success of a shared lab environment

They must assist nontechnical users as

well as the introductory level IS
students Professors in other departments
utilize the lab primarily for computer
assisted instruction They give the lab
a copy never the only copy nor the

original of the software they wish
their students to run The lab staff
handles all instruction in how to use the
software maintains a sign up sheet if

requested by the instructor and assists
in obtaining any printouts required but
is not expected to know the subject
involved Although it takes a bit of
finesse the increased funding available
makes a shared lab environment well worth

the effort

CONCLUSION

By using every available source scroung
ing in every corner begging when

necessary and crying and gnashing teeth
it is possible to have software adequate
to meet your requirements Great

perseverance and creativity are needed to
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HEALTH CARE INFORMATION SYSTEMS

THEIR DEVELOPMENT AND IMPACT

ON PATIENT CARE

by Michelle L Walters and George Fowler

Texas A M University Department of Business Analysis and research Col

lege Station TX 77843 teaching assistant and professor 409 845 1616

and 409 845 7946 respectively

ABSTRACT

The health care industry faces severe challenges Government and insurance

requirements and the demands for higher quality patient services are all issues

that have forcedhealth care providers to look to information systems Through
an IDS the industry canprovide all required reporting and atthe same time im

prove patient care

This paper examines the development of IDSs TIle authors also looked at a

current system inorder to provide a perspective of where IDSs are today The

authors then examined a proposed system This system attempts to solve the

shortcomings of prior systems A descriptive analysis is presented along with

a proposal for future investigation
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HIGH COST OF HEALTH training provided by the vendors ability to

CARE update and revise the database and the

ability to interface accounting data and sys
Health care expenditures in the U S A have tems with other financial and patient care

increased to 322 4 billion dollars annually or systems Kennedy 1987 Furthermore
10 5 of GNP Thomas and Davis 1987 the priorities include the ability to gather in
The health care industry spends 4 55 billion formation from many different sources and
dollars on information systems alone Of this to provide users with timely accurate and
4 billion dollars is spent on hospital informa tailor made reports Morris 1986
ion systems H ISs and the remainder spent

HIS administrators also face an increasedIn the automation of physicians offices
clinics etc Kennedy 1987 Hospitals cur demand by clinicians to provide support in

rently spend roughly 50 of their HIS dollars new areas such as networked information
on patient accounting systems Hospitals systems that connect clinics and doctors
must compete for health care dollars and in with their associated hospital Currently
formation systems will offer them a competi dissatisfaction among HIS personnel is
tive advantage This advantage may be high because their needs are not now being
realized in two ways cost reduction andor im met Current systems are not responsive
proved patient service to the user They are typically not easy to

THE NEED FOR CHANGE
use particularly for the novice computer
user

Expenditures by hospitals on HISs are rising One promising new system described inas old inadequate systems are replaced by
and improved new ones Kennedy 1987 the literature is the Medical Gopher so

Much of the impetus behind these changes is named because it is capable of retrieving
a strong need to reduce costs as hospitals are organizing collecting and reviewing data

forced to compete Morris 1986 The health This type of work has been termed go for

care industry is no longer a revered institution work and has occupied too much of

serving humanity immune from scrutiny physicians time in the past McDonald and

Consumers are demanding more and better Tierney 1986 The Gopher was designed
service and at a competitive price to save the physicians time and reduce

oversights So far the system has been

Insurance companies and the Federal used by 200 physicians as a micro com

Governments demands for more and better puter based test ordering system Each of

records are also having an impact on hospi eight IBM compatible micro computers
tals Most ofthese demands have developed

were connected to a central hospital sys
since 1980 and cannot be handled by the old

tem The physicians have used the system
HISs which were designed for operational fire for two years and find it acceptable but not

fighting instead of support capability cost ef preferable to manual ordering McDonald

fectiveness and information availability and
and Tierney 1986 The system was writ

quality Morris 1986 Information is now
ten mostly in R BASIC and its characteris

being recognized as a vital resource in the
tics include mixing of free text and code

fight for corporate survival Systems that query and report writing facilities word

provide for information resource manage processing capabilities a mouse to enter

ment like HISs will playa major role in health
data menus and fixed form orientation

care McDonald and Tierney 1986

HI S PRIORITIES THE PAINT SCREEN
SYSTEM

The top priorities of HIS administrators today
are ease of database modification quality of
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The currentwork involves development of HIS menu or some combination Does the sys

software for the easy accurate collection and tem allow for both novice users and ex

manipulation of patient data by nurses The perienced lIsers Is the incidence of data

software is easy to use training takes less errors reduced Is the quality time of the

than an hour The system designer is able to health care professional increased All the

design or paint a data entry screen according questions must be answered in order to

to the exact specifications of the nurses in truly judge the proposed system s benefits

eluding the design and use of pop up menus However a descriptive analysis of features

different color combinations use of mouse can be accomplished Figure 1

keyboard or voice for data entry size and demonstrates that many of the com

location ofdataentry fields choice of descrip parisons fall more favorably on the side of

tive ratherthan cryptic variable names choice the proposed system Paint Screen

of dataentry types and pattern checks to en

sure accurate entry The propo sed system will be tested in two

ways 1 Health care professionals will be

The ease and flexibility of screen design is a asked to use the system and answer a

major advantage of the proposed Paint detailed questionnaire about it This will be

Screen System Ashby 1985 has shown accomplislhed by testing in several hospi

that structured forms are not helpful and are tals and at a medical school not at the

even antithetical to the goal of complete data same location 2 A simulation model will

capture Furthermore after data for each be developed for a micro computer that will

patient is collected using the flexible screens use Paint Screen with a shell behind it No

it will be stored in a relational database Stor actual patients will be involved This

ing the data in a relational data base provides simulation will provide the means for test

for easier database maintenance and faster ing communication protocols menus vs

retrieval Both of these are vital issues But question answer vs form filling Itwill also

probably more important is the fact that by provide the means for capturi ng errorrates

reducing the time involved in data capture and These data can then be analyzed statisti

retrieval a nurse has more time for the cally and provide insights into the benefits

patients This increased nurse patient time of new HISs like Paint Screen

should lead to better health care service for SUMMARY
the patient

RESEARCH ISSUES There is a strong need for fast easy ac

curate flexible data entry software in the

Any new HIS should not be accepted at face health care industry Largesums of money

value It must be tested to see if in factit does have been spent and will be spent to try to

improve the health care environment In par meet thel needs of health care profes

ticular the system must provide significant sionals as they deal with patients competi

advantages over existing techniques and sys tion from within the field increased

terns Several research hypotheses have government and insurance company re

been identified by this research 1 Does the quirements and rising costs Current sys

Paint Screen system enhance data capture terns Ii e the Medical Gopher were

2 Will the quality of patient service be im discussed to provide a basis for under

proved 3 Is the HIS improved because of standing the development and status of ex

Paint Screen These hypotheses open up isting HISs

other questions that need to be studied

These questions deal with the issues of A new system was examined This system

human factors Is the system user friendly is intended to handle the data entry needs

Are the screen designs appropriate for their of nursing professionals today This sys

intended use form filling question answer tern inclludes many of the features the
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health care professionals require and say are Korpman R A 1985 Patient care infor
missing in current systems An analysis ofthe mation systems looking to the future Part 5
system s features tend to support the percep The integrated information system Decem
tion of improvement However several re ber January 2 56 63
search issues were presented This issues
must be answered statistically This will be McDonald C J Tierney W M 1986 The
done with the ongoing research by the medical gopher a microcomputer system to
authors help find organize and decide about patient

REFERENCES CITED data The Western Journal of Medicine
145 6 823 829

Ashby RO 1985 Structured vs unstruc
Morris D C 1986 Information systemstured encounter forms a comparison IEEE

Proceedings of the Ninth Annual Symposium the direction of things to come Healthcare
on Computer Applications in Medical Care 7 Financial Management 6 29 37
11

Thomas D R Davis K M 1987

Kennedy O G 1987 Information sys Physician awareness of cost under prospec
terns a status report Hospitals 8 61 tive reimbursement systems Medical Care

25 3 181 184

Figure 1 Comparison of Paint Screen to Current Systems
CHARACTERISTICS CURRENT SYSTEMS I PAINT SCREEN

1
TRAINING POOR I GOOD

I
DATA BASE I

DEVELOPMENT COMPLEX I EASY
MAINTENANCE COMPLEX I EASY
MODIFICATION RELATIVELY EASY I EASY

I
INTERFACE WITH OTHER SYS POORLY I NOT TESTED

I
TAILOR MADE REPORTS NOT PROVIDED I PROVIDED

I
USER FRIENDLY EASY TO USE FAIR I GOOD

I
ERROR RATES BENCHMARK TO BE SET I NOT TESTED

I
SCREEN DESIGN I

FLEXIBILITY NONE I HIGH
EASE OF I POOR I GOOD TO

I I EXCELLENT
MENU I SOME I YES
FORM FILL I MOST USED I YES
QUESTION ANSWER I SOME I YES

I I
DESCRIPTIVE DATA NAMES I POOR I GOOD

I I
ERROR CHECKING ON SCREEN I NO I YES

I I
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Abstract

Hauing noted the diversity of skills of the entering students in the

introductory computing course the authors developed and administered a survey to

Identify certain characteristics of students Martin Martin 1986 It lias

hoped that the results light provide useful data to be factorE d into the design
and Implesentation of the course TllO years later at the be linning of the 1987

Fall term the authors again administered the same survey The intent lias to

identify any changes in student characteristics that had taken place since the

original administration of the instrument Martin Martin 11 87 The purpose

of this paper is to isolate differences and similarities of the entering
introductory students of 1985 and 1987 An analysis of the results of the tllO

surveys Indicates that possible areas of concern include a leueling off of the

number of students entering the course IIho haue had a previou 5 computer course

he development of a Igender gapl regarding the use of co putlers and the

challenge of leeting the needs of the diverse student population in the course

Coaputers are nOli entrenched In almost all aspects of place in the content is the Inclusion of Instruction in

AlllE rican life This transition has taken place at a the three major genres of softllare IIord processing
faster pace than has any other technological advancement electronic spreadsheet and data base management it can

in this nation s history Adams Fuchs 1986 This be argued that the terll literacy no longer applies The

rapid evolution carries IIith it tremendous challenges content has been enlarged greatly beyond that IIhich is

for people administering and teaching almost all i plied by literalcy The term computer competent

computing courses Fritz 1985 The introductory suggests a higher gradation that may provide a lore

service course often referred to as the Iliteracyl accurate definition of the course ITo be computer

course has probably undergone lore changes in a shorter competent implies being able to use the computer as a

period of time than any other component of the computing tool professionallyl Arden 1986 p 27 Certainly

curriculul The increase in student familiarity IIith the computer is II too 1 that can be used to extend our

the technology prior to entering the course has provided mental capabi lit ies Merri 11 et al 1986 The

another major impetus to the challenge of planning and applications of the tool are nOli a major emphasis of the

implementing this course Turner 1987 Many of the course This distinction is important because it

students have had previous computing experience Gilbert reflects the emel ging profile of increasing competence

Green 1986 and haue definite opinions about the of many of the students entering the course

preferred content of this course Martin Martin

1986 It is particularly critical that progress in this course

be monitored beciluse frequently this IIill be the only

Many facets of the course have been controversial computing course that students will be exposed to in

Perhaps nothing has received more attention than the their college careers The design and implementation of

practice of referring to It as a computer literacy the course content must keep pace

course Because a substantial change that has taken
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with societal and technological changes in order to Of the 1987 females 0 2 includes both traditional

remain a uiable component of the curriculum In order and nontraditional had preuiouslV used a word

to assess the characteristics of the students entering processing package while 39 of their 198

the introductory course the authors designed and counterparts had done so 28 7 growth rate and a

administered a suruey at the beginning of the fall significant difference Of the 1987 males 49 2

semesters of 198 and 1987 includes both traditional and nontraditional had

used word processing while 30 of their 198

The suruev was administered to all students in the counterparts had done so 64 growth rate and a

introductory course at Jacksonuille Uniuersity and the significant difference

University of North Florida The authors decided to use

the term traditional student to refer to those who were 6 Between 4 and 3 of the female nontraditional

twenty one years of age or younger Everyone else was students had preuiously used a word processing
considered to be a nontraditional student The package uersus corresponding figures of 31 and 43

following are the results 1985 1987 for male nontraditional students neither difference

is significant Note also that 4 of the 1987

PREUIOUS COURSES traditional males had preuiously used a word

processing package while 30 of their 198

1 Fifty percent of the groups both in 1987 and 1985 counterparts had done so 84 7 growth rate and a

who were 21 years of age or younger traditional significant difference Rlso 48 4 of the 1987

had preuiouslV taken a computer course either in traditional females had used word processing while

high school college or industry Of the 1987 34 of their 198 counterparts had done so 42 4

group who were 22 years of age or older growth rate and a significant difference

nontraditional 37 6 had preuiously taken such a

computer course compared to 31 21 3 growth rate PREUIOUS SPREROSHEET EXPERIENCE

in the 1985 classes not significant
7 Of the 1987 nontraditional students 26 had

2 The phenomenon obserued in number 1 was not preuiouslV used a spreadsheet package while 27 of

surprising but the authors then attempted to push their 1985 counterparts had done so The difference

the analysis one step further to determine if is of course not significant Howeuer 16 7 of the

students 17 or 18 years of age had more classroom 1987 traditional students had used a spreadsheet
experience with computers than their counterparts in while 7 of their 1985 counterparts had done so

1985 Of the students who are 17 or 18 years of age 138 6 growth rate and a significant difference

59 to 46 had preuiously taken a computer course

8 Between 19 and 25 of males had previously used aeither in high school college or industry uersus

about 50 in each year for 19 and 20 year olds spreadsheet versus 14 to 17 of females neither

difference is significant
PREUIOUS PROGRRMMING EXPERIENCE

9 Between 14 and 28 of female nontraditional
3 Between 46 and 43 of traditional students haue students had preuiously used a spreadsheet versus

preuiously programmed in some language usually 28 to 24 of male nontraditional students neither

BRSIC uersus 35 to 32 of nontraditional students difference is significant
both are slight decreases

PREUIOUS DRTRBASE EXPERIENCE

PREUIOUS YORD PROCESSING EXPERIENCE
10 Between 25 and 18 5 of the nontraditional students

4 Of the 1987 traditional students 51 4 had had preuiously used a database package versus 16 to

preuiously used a word processing package while 37 21 of the traditional students neither difference

of their 1985 counterparts had done so 38 9 growth is significant
rate and a significant difference Of the 1987

nontraditional students 47 4 had used word 11 Between 22 and 26 of males have preuiously used a

processing while 32 of the 1985 nontraditional database uersus 19 to 15 of the females neither

students had done so 48 1 growth rate and a difference is significant
significant difference
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12 Between 24 and 28X of female non traditional 18 II think it is illportant to learn how to use

students and aa1e non traditional haue used a packaged softyare e g spreadsheets
1 About 85

spreadsheet both in 1987 and 1985 90X of students agree yith this statelllent 1987 and

1985

RETENTION FROM PREVIOUS COURSEWORK
19 II think hands on experience is desirable 1n a

The authors next explored whether prior cOMputer courses course 1i ke thi s one
I Ouer 90X of 1987 and 1985

haue leant exposure and hence retent10n of certain students agree with this statellent

ideas
20 II think it is i portant to learn the history of

13 II recognize the d1fference between icro computer co puters
1 Of the 1987 trad1t10nal students 37 4

PC peripheral equiplfnt disk dr1ue printer agreed or strongly agreed wh11e 50 of the1r 1985

etc and ainfrale large co puter peripheral counterparts felt the 5aIle 25 2 decline rate and a

equiplent yes or no About 70X of students who slgn1f1cant difference Of the 1987 nontraditional

haue taken co puter courses retain this knowledge students 48 6 agreed Dr strongly agreed while 56

while about 40 of the others know the difference of the1r 19EI5 counterparh felt the Sale not

signif cant l

14 II all faliliar with the difference in process1ng
speed and ability of aainfrale cOlputer uersus Icro 21 II think it is i portant to learn COlputing

computers yes Dr no
I About 45X of students who terminology

1 Ouer 90 of 1987 and 1985 students

haue taken co puter courses recognize the agree uith 1 his statellellt

difference while about 20 25 of the others

recognize the difference 22 II think co puters are will be ilportant in IV fleld

of elploYlent
1 Between 85 and 95 of 1985 and

15 II know the difference between priaary aain IeaDry 1987 students agree with this statellent

and secondary auxiliary leIory yes or no 7
23 II think computers are will be i portant in IY

Between 60 and 51 of the students who had

preuiously taken a co puting course recognized the persona1 hole 11 fe I Between 65 and 57 of the

difference not significant uersus figures of 30 traditional students agreed or strongly agreed

and 6 4 for students who had not taken a preuious signif1cant at 10 leuel uersus 56 to 71 of the

course significant
nontrad1tional students sign1ficant at 05 leuel

The next ser1es of statelfnts dealt with att1tudes and OVERAll CHARAC1 ERISTICS OF STUDENTS

expectat10ns frol the course the students were about to

take Students were asked to c1rcle one of fiue choices 24 Of all 198i students 49 6 had used word processing

for each statellentl strongly agree agree not certain preuiously while 34 of their 1985 counterparts had

disagree or strongly disagree done so 45 9 growth rate and significant

ATTITUDES AND EXPECTATIONS 25 Of all 1981 students 20 8 had used spreadsheets
previously while 17 of their 1985 counterparts had

16 II aI cOlfortable using a computer
1 Between 52 and done so 2t4 growth rate and significant at the

49 of the nontraditional students agreed or 101euel

strongly agreed uersus 44 to 46 of the traditional

students 26 Of all 1987 students 20 had used a database

preuiously while 21 of their 1985 counterparts had

17 II think it is ilportant to learn how to write a done so not significant
co puter progral

1 Of the 1987 traditional students

80 6 agreed or strongly agreed while 89 of the 27 Of all 1987 students 38 5X had programaed preuiously
1985 traditional students felt the same while 41 of their 1985 counterparts had done so

significant Of the 1987 nontraditional students not significant
76 3 agreed or strongly agreed while 80 of their

1985 counterparts felt the salle not significant
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28 Of all 1987 students 62 8 haue a computer in their haue had less exposure than their counterparts of two
hOle or at their place of employment while 54 of years earlier This finding seems particulary
their 1985 counterparts had one 16 3 growth rate inconsistent with the increase of computer labs in the
and significant secondary schools The question arises as to whether

this is merely an aberrant condition existing only in
29 Of all 1987 students 43 8 have a computer at their the sample or does this finding suggest that a plateau

place of employment while 44 of their 1985 has been reached It should be noted that the

counterparts had one not significant percentage of 1985 students reporting prior computer
instruction was consistent with the results reported by

30 Of the entire 1987 sample 66 8 HAUE programmed or Gilbert and Green 1986 The authors have pondered
used a package previously while 62 of the 1985 about this question but feel it would be inappropriate
saMple had done so significant to do more than present the idea of a leveling off of

computing experience as a possibility
31 Of the entire 1987 sample 57 HAUE previously used

one of word processing spreadsheet or a database Second what may be interpreted as an extremely
while 45 of the 1985 sample had done so 26 7 disturbing condition may exist In the 1985 study a

growth rate and significant greater percentage of females than males had previously
used a word processing program In 1987 that difference

J
disappeared However a new phenomenon seems to haue

1817 materialized Approximately 41 more males than females
A 188

have previously used a spreadsheet and approximately 71

more males than females haue used a data base

u
Spreadsheet and data base programs can be important

CA tools for administrative decision making and can impactu

upon professional competence Fleischer Morell 1985u

U Thus to be competitive in many career choices it is

critical to be well grounded In the fundamentals of the

use of these tools There is considerable evidence that

d
a gender gap has developed regarding the use of

computers among children and it matters for several

0 reasons It matters because there Is tremendous educa
tional value in the use of computers It matters

u because a certain amount of knowledge about computers isu 0

required in our role as citizens Advances in
u U 8 u u u

technology have been accompanied by concerns overa u C 0
u u

privacy rights computer crime and changing employment8
8 0 u u u

patterns Students who have an aversion to theu u u

u u

technology are likely to become adults who are the most0 u
Q 0 8 fearful and view the computer as a threat rather than au 0 0

u u

tool Finally It matters because of the occupationalu 8

It has been documented that girls are not0 consequences
0 taking advantage of opportunities to use computers

available to them in school This has been particularly
IMPLICATIONS notable in middle and high school grades Sanders

1986
Because the sample in this study may not be typical of And boys are learning about and using computers more

all college students and based upon self report caution in the schools than girls Once again the schools
should be exercised when drawing conclusions from the are becoming a breeding ground for a pattern of
data Howeuer certain areas of concern emerged as the opportunity based on sex race and class rather than
results of the survey were analyzed on abilities For the young women of tomorrow s

high tech world missed opportunities carry a
First the percentage of students who have been exposed potentially double threat for them and for their
to a previous computer course has not increased In children Lipkin McCormick p 14
fact the 17 or 18 year old students in 1987 seem to
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Other studies support the finding that there is a gender Gilbert S W Green K C 1986 May June Hew

difference between students Sproull Zubrow Kiesler COMputing in higher education Change 33 45

1986 Pinto 1986 and discuss the Impact of computer
aversion Meier 1985 Fritz 1985 Obviously these are Lipkin J McCclrlllick l M 1985 Sex bias at the

important considerations and this study seems to support computer terllinal how schools program girls The

a trend towards a greater split between males and Monitor The Ils5ociat ion for Educational Data

females regarding the use of computers Systems 24 18 20 26

Third the diversity of the student population adds Martin J 8 Martin K E 1986 A profile of

substantially to the challenge of teaching the today s computer 1teracy student SIGCSE 8ulletin

introductory course effectively ApproxiMately 50X of 18 27 33

the students have had prior cOMputing experience
However that means about half of the students will have Martin J 8 Martin K E 1988 A profile of

had only limited exposure to computing Further the today s computer literacy students an update
students enter the course with varying levels of SIGCSE Bulletin 20 235 239

apprehension and interest in certain components of the

course history of coaputing for example Meier S T 1985 Computer aversion COlputers in

HUllan Behavior 1 171 178

The professor through instructional innovation is

frequently the priaary reason that 50 lany students Merrill P r Tolman M H Christensen l Ha ons

learn how to use computers and emerge with a positive K Vincent B R Reynolds P l 1986 Computers

attitude about the technology Adams Fuchs Too in education Englewood Cliffs HJ Prentice Hall

teachers often have a tremendous effect on students

because they often serve as role lodels Research on Sanders J 1996 January February The coaputer

women professionals in science and mathematics careers gender gap Close it while there s time The Monitor

has found that nearly all of theM pinpointed a close The Association for Educational Data Systems 24

relationship with a supportiue teacher as the lost 18 20 26

crucial turning point in their student careers Lipkin
McCorlick 1985 p 16 Sproull l Zubrow D Kiesler S 1986 Cultural

socialization to computing in college COlputers in

Stuckaan 1985 developed a lodel for teaching cOlputer HUllan BehaviorZ 257 274

1ter acy His lodel recognizes the need to incorporate

techniques for addressing student anxiety and assess the Stuckman R 1985 A model to develop cOlputer

person s readiness to learn Clearly to left the literacy in education In K A Duncan D l

challenges inherent in the course one lust not only Harris Eds COMputers in education pp 681

posses the requisite knowledge of the course Ilaterial 685 Norfolk VAl Proceedings of the IfIP TC 4th

but also be able to apply strategies appropriate for a World Conference on COlputers in Education

highly diverse group of students
Turner J A 1987 July 22 Familiarity with new

References technology breeds changes in cOlputer literacy
courses Tt Chronicle of Higher Education pp 9

Arden E 1986 Spring Beyond coaputer literacy The 12

College Board Revieu 27 28

Adaas D M Fuchs M 1986 Educational

cOlputing Springfield 11 Charles C Thomas

Fritz J M 1985 Rethinking computer literacy In

K A Duncan D L Harris Eds COMputers in

education pp 681 685 Norfolk VA Proceedings of

the IFIP TC 4th World Conference on Computers in

Education
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Maintaining Pass Rates and Academic Standards in the Face ofDeclining
Student Ability in an Introductory Database Course

G Joy Teague
Division of Computing and Mathematics

Deakin University
Geelong

Victoria 3217

Australia

Recent decline in pass rates in Infonnation Systems units which was attributed to high
school graduates not being well prepared for tertiary study necessitated modification of
teaching methods A number of new and revised techniques were implemented
concurrently with particular emphasis on increased use of advance organizers on

examples which would result in the generation of mental models of the material and
on having the students rephrase thematerial in their own words

INTRODUCTION
50 In previous years pass rates had been in

the range 60 to 75
The I ivisin of Computing nd athematic at

Suggested Reasons forDeclining StandardsDeakm UnIversity offers majors 10 InformatIon
Systems Computer Science Mathematics and

There has been some public discussion inStatistics In the years 1984 to 1986 there was a
newspapers about aperceived decline in secondarynoticeable decline in the performance of students
school standards however no formal study ofenrolled w thin the Division evidenced by low student standard at secondary schools has en

pass rates 10 most ftrst and second year UnIts undertaken A number of reasons for the dechne
During this period neither the staff t aching these

have been dvancedunits nor the content of the UnIts changed
substantially so it wa concluded that e quality of

1 The secondary school curriculum has beenthe students had dechned An analysIs of student broadened to include more soft optionsac grounds and academic performance l c early intended to encourage more students tomdicates that student performance declmed 10 the
complete secondary schoolingyears 1984 to 1986 Table I taken from the 2 there has been a corresponding reduction in

report shows the propo on of students pas ing the number of students selecting b th
re an halfofthe full nme student load of eight mathematics subjects at year 12 MathematIcs

units 10 the years 1984 to 1986
background in year 12 has been shown to be

Proportion of Students Passing an accurate predictor of performance 10 the
ftrst year of the degree program 18 units 7 or 8 units 4 units

3 Students no longer learn ho to st dy1984 47 55 78 4 many of the students entenng unIv rslty are
1985 34 51 67 there simply because they can tget aJob
1986 28 29 47

How to Improve Pass Rates

Table 1 The question of how to improve pass rates without
In the 1986 end of year examinations the pass rate lowering standard became of paramount
in almost all of the first and second year importance Lowenng standads to pass more

Computing and Mathematics units was around students would eventually result m a reduced
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demand for graduates from the program and Changes toTeaching Methods

consequently a further reduction in the quality of

the students entering the program as the better Changes to teaching methods in the database unit

students chose to go elsewhere One solution were based substantially on Mayer s

not accepted by all staff was to teach less and recommendations for increasing the novice s

teach it better understanding of computers and computer

programming 5 The first two providing a

THE INFORMATION SYSTEMS concrete model and having the learner restate the

STREAM AND THE INTRODUCTORY new material in hisher own words were used

DATABASE UNIT extensively The third technique to assess the

The Information Systems stream consists of a

leamer s existing intuitions about computer

operation and try to build on them or modify

one semester unit of COBOL programming in them as needed 5 p 129was difficult to

first year followed in second year by a File achieve with a class of seventy students Frequent

Structures unit and the introductory Database short answer tests were given to try to determine

unit A unit is one quarter of a semester s where material had not been understood and

workload In both of the second year units all where identified this material was revised

assignments are written in COBOL The Mayer s fourth and fifth recommendations

intention is to use the assignments toprogress the providing methods for grouping statements into

students as far through the chain of cognitive meaningful chunks and decomposing statements

accomplishments 2 3 4 as possible In into substatements were not considered

particularly to contribute to the progress of appropriate in this class

students towards the third link in the chain the

development of techniques for using generalized Less Material Presented

templates and procedural skills for one language
The first step was to reduce the quantity ofmaterial

when learning a new formal system 4 p 55

by making them very proficient in one language presented thus extending the time available for

currently COBOL It is considered that the best reinforcement of those concepts which were

method of achieving this is to have students write presented To this end material which was

as many programs as possible That is the considered to be peripheral to the concepts being

best way to learn about algorithms procedures taught which was unlikely to be remembered by

and programming is to have hands on the students and which was unsuitable for

experience 2 p 33 examination purposes was omitted from lectures

One hour of the three lecture hours each week was

The theoretical material in the introductory devoted to tutorial type presentation of examples

database course consists offour sections and for class tests

1 an introduction to Codasyl databases the Programming Tutorials

basis for assignment work
2 a comparison of the data and file structures of The students in the Database class were Computer

five commercial databases viz Adabas Science ancVor Information Systems majors who

Total System 2000 IDMS and IMS had completed five programming courses They

3 a consideration of factors relating todatabase should haVl spent approximately three hundred

recovery integrity concurrency and hours programming for these classes and achieved

security
the lower end of what might be considered to be

4 an introduction to relational database the expert range 6 While this is considerably

concepts
less than the periods of up to 100 hours per week

which many experts put in to gain their expertise

Approximately thirteen class contact hours are 7 it is considerably more than most novices

spent on each ofthe four sections The relational have spent prograrruning Despite this a number

database section is not discussed in this paper of students had expressed their concern before the

beginning of the semester that when required to

write a program for an assignment they had no
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idea of how tobegin To assist these students a working memory where it will be integrated with

one hour tutorial was held each week the new material during learning and the

integrated knowledge will be transferred back to

Approximately twelve of the class of seventy long term memory 9 Generally the types of

students attended regularly throughout the advance rganizer used were related to aterial

semester most students having better things to covered m the Flle Structures course m the

do Of the 28 of the class who failed the previous semester to assignments done in that

programming test conducted towards the end ofthe course and to the preceding material in the

semester 60 had attended no tutorials and 27 Database course

had attended only one or two tutorials The terms

movers and stoppers coined by Perkins et al Tests
8 to describe the different approaches taken by

novice programmers when they encounter A number of short answer tests were given during
difficulties is typified by the attitudes of these the semester The time allowed for a test was

students to tutorials approximately thirty minutes There were a

number ofobjectives in administering regular tests

Sample Programs Mayer advocates that the learner should be

encouraged to actively restate the new technical

During the Codasyl section of the course some of information in his or her own words 5 p 129
the additional time made available by reducing the Answering test questions forced students to

material presented was used to work through describe some of the more important concepts in
additional program examples Normally in their own words The second objective was to

lectures when a new statement was introduced a encourage students to revise lecture material
brief example would be given In the additional shortly after the time it was presented to assist in
time longer examples were presented and the process of transferring lecture material into
explained particularly examples which long term memory Finally these tests provided
incorporated a number of Codasyl commands in pointers to the topics which had not been well
their solutions understood and additional time was spent on these

topics
Mental Images

I Summarizing Lecture Material
Much of the additional time made available by
reducing lecture material was spent in providing Overhead transparencies which contained a

examples which could be used to build mental summary of the lecture material were used in all

images In the Codasyl section as described lectures Most examples and various other points
above this was done by providing examples and were written on a chalk board It was common

schema diagrams The building of mental images practice for students towrite down anything which
was emphasized heavily in the commercial systems they saw written but not to make notes

section by providing diagrams of file structures independently For some of the more important
and demonstrating the addition of new records into points no transparency was presented and the

the various databases Limited time in the section students were specifically directed to write their
on recovery integrity and concurrency meant that own notes thus forcing them to summarize the
the inclusion ofmaterial to create mental images material using their own words
was limited also

RESULTS
Advance Organizers

Table 2 shows Information Systems pass rates

In all three sections advance organizers were used under the old teaching methods and the 1987
to introduce new material whenever possible The Database pass rate after the change in teaching
Assimilation Encoding Theory proposed by Mayer methods The Statistics pass rates have been

predicts that appropriate use of an advance included in the table for comparative purposes
organizer will result in the transfer of anchoring
material already in long term memory into
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Pass rates
3 Mandilnach E B and Linn M C The

End 86 Mid 87 E d 87 Cogitive Effects of Computer Le rning

Info Systems 49 49 1
EnVIo ments Journal of Educational

Statistics 47 52 52
Co putmg Research Vol 2 4 pp 411
42J 1986

Table 2
4 Mandi ach E B and Linn M C

Coglltlve Consequences of Programming
Fmal Exammanon

AchIevements of Experienced and Talented
Programmers Journal of Educational

The final examination appeared to the examiner to Computing Research Vol 31 pp 53 72

be ore difficult than the corresponding
1987

exammatIon at the end of the previous year
5 yer R E Contributions of Cognitive

however feedback from students indicated that they
lclence and RelatedResearch in Learning to

fo nd the xaminatiCn fairly easy Whereas the he DeSIgn of CoputerLiteracy Curricula

rmd year FIle Structures examination answers had
m CQ rQputer Llteracy R Seidel R

highlighted fundamental misconceptions and lack Anderson and B Hunter eds Academic

of knowledge the Database examination answers
Press New York pp 129 159 1982

generally indicated understanding of basic 6 Soloway E and Ehrlich K Empirical

concepts
Studies 0 Programming Knowledge IEEE

Jransacttons on Software Engineering Vol
SE lO No 5 pp 595 609 1984

CONCLUSIONS
7 Kurallld D Midian Mawby Ronald and

Cahlr Nancy Development Studies of

he pass rate in the introductory database class Computer prograflning Skills presented at

mcreased from less than fIfty percent in 1986 to
the an 1Ual meetmg of the American

71 in 1987 There are a number of factors EducatIOnal Research Association New

other than improvements to the methods of Orleans LA April 1984 Also Technical

eaching which might have contributed to the Report No 29 Bank Street College of

mcreased pass rate However it seems probable
Education Center for Children and

that the revised teaching methods contributed to the
Techno ogy New York October 1984

better understanding of the subject material by the
8 Per ns D N Hancock c Hobbs R

students n the cllss resulting in a much higher
Martl and immins R Conditions of

pass rate the umt In particular the techniques
Learmng mNOVIce Proprammers Journal of

used tob ld mental images and toencourage their dUqtIOnal Computmg Research Vol

transfer mto long term memory appear to have 21 pp 37 55 1986

resulted in the students being better prepared for 9 Mayer R E Can Advance Organizers

their examination The additional work done by Influen e Meaningful Learning Review of

students who regularly attended tutorials resulted EducatIonal Research Vol 49 No 2 pp

in better grades in programming tests for almost all
371 383 1979

of those students
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DESIGNING AN ETHICS COURSE FOR THE CIS CURRICULUM

Paul J Will
Department of Computer Science

SUNY College at Oswego
Oswego New York

ABSTRACT

A new field of inquiry ethics in computing is emerging amid con

cerns about computer crime and surveillance Some professional
societies recommend inclusion of such a component in the curriculum
but little is being done to implement this suggestion

Research reveals a range of concerns in terms of topics to be covered
and positions to be examined Offering a course on computer ethics
involves a variety of teaching strategies including how directive
the instructor should be in forming attitudes

Integrating humanistic perspectives into a technically oriented
discipline presents a unique opportunity to develop lines of student
inquiry atypical of the usual computer science instructional mode

BACKGROUND

Many sources cite the need for student Many of the CS students
ethics education in the training were in the Information Science
of computer professionals yet option of the Computer Science
little is being done to implement degree program This suggests
such a component in the computer that such a course would appeal to
science information science both CS and MIS majors Two
curricula thirds 14 of the 22 students had

completed several business courses
An attempt in that direction is and about an equal number 13 had

being made at the State University at least one philosophy course in
of New York College at Oswego their background Only one

The Department of Computer Science student had a previous ethics
has approximately 240 under course

graduate majors and a special
topics course CS 490 Ethics in The course was promoted as being
Computing was offered in the germane to those considering
Spring 1988 semester for upper career options as MIS director
classmen Of the 22 students who data processing manager or data
elected the class 18 were compu base administrator The students
ter science majors 3 were manage expressed interest in expanding
ment science and 1 was an applied their knowledge of ethics in

mathematical economics degree computing and throughout the
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course were amazed at the scope are detailed Discussion of

of its impact In some sense employee monitoring and matching

this initial class was a prototype records acrosS information systems

of a new course InSci 300 shows thE potential for harassmen

Current Problems in Information Displacement and other social and

Science offered in Fall 1988 as a economic consequences of the

regular part of a new Information Information Age are not neglected

Science degree program Portions although they form a smaller area

of the content covered in CS 490 of attention

are incorporated into InSci 300
The sensitive area of defense

CONTENT contracting and its relationship

to computer science along with

The overall approach is to present questions about the propriety of

the extent and variety of ethical the strategic Defense Initiative

issues associated with computing led to a vigorous class discuss on

before examining the specific of ethical positions A range of

responses of professional soci opinions on such issues are

eties or legal bodies to the evaluated in the context of actual

problems Therefore the first pronouncements by professionals on

half of the course examines these questions

computer crime in all its various

guises privacy concerns social Only after this wide ranging

and economic dislocation and examinati on of computer related

defense contracting situations with ethical conse

quences is a serious look taken at

Computer crime is a good place to various professional codes DPMA

begin because of its intrinsic ACM and IEEE and legislation

interest for students and the Privacy Act of 1974 Computer

abundance of information relating Fraud and Abuse Act of 1986

to it Various techniques for Computer Security Act of 1987 and

commiting computer crime from various state laws including

trojan horses logic bombs trap New York IS

doors to viruses are discussed

The profile of typical computer The DP position statements

criminals and their motives are related to these areas as well as

noted Financial crimes and fraud its Model Computer Crime Act are

are looked at as well as hackers useful adjunct information to

and software piracy The differ these documents These are

ences between copyright shareware available from Joseph Collins

and public domain software and Governmental Affairs Manager at

policies related to these cate DPMA national headquarters This

gories provide the focus for coverage is important because a

several class sessions The types graduate of this course will be

of warranties and legal liabili viewed as somewhat of an expert in

ties that exist are outlined the area and needs to be cognizant
not only of present positions but

Computer surveillance and the the SOUlrees of continuing informa

invasion of individual privacy are tion on these matters

the basis for a second unit of

study The present uses of data The intent of this particular

bases and the possible misuse of curricular design is initially to

the electronic funds transfer focus the student s attention on

system for investigatory purposes the extent and variety of computer
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related ethical problems and later ACM and their respective publica
to examine reasoned responses to tions are good sources of informa
these issues At the beginning of tion as well as more specialized
the course no attempt is made to groups such as Computer Profes
judge the student s personal sionals for Social Responsibility
ethical position rather a very Copies of actual legislation
open ended approach is taken on related to these issues are

purpose This stimulates discus readily available from political
sion Later efforts are made representatives on the state and

through readings and in class national levels

presentations to refine and
sharpen student response Upon Teaching a computer ethics course

leaving the class students are provides a venue for the computer
conversant with a range of respon scientist to introduce humanistic
sible positions on the sensitive perspectives and concerns into the

ethical issues that relate to our traditionally technical curriculum
profession This is an exciting venture and

offers a professional challenge
RESOURCES At the same time it sensitizes

future leaders in the computer
Given the contemporary nature of field to a whole area of concern

the topic ethics in computing is and responses they have not been
best analyzed through a variety of exposed to before Issues I

sources An anthology of relevant might add that will have an ever

articles from professional and increasing importance in society
popular publications provides a

current focus to any such study
While the textbook Ethical Issues BIBLIOGRAPHY
in the Use of Computers itself
such an anthology is assigned it 1 Bellin David and Gary
is supplemented extensively by Chapman eds Computers in

other readings In addition a Battle Will They Work

number of audio visual resources Boston Harcourt Brace Jova

as the Epicot film Ethics in the novich 1987

Computer Age are employed to

address particular topics Guest 2 Forester Tom ed The

speakers are utilized such as the Information Technology
Director of the campus Instruc Revolution Cambridge
tional Computing Center who Massacl1usetts The MIT Press

discusses site license provisions 1985
and software use policies and an

ethics professor who talks about 3 Forester Tom ed The
the theoretical basis for ethical Microelectronics Revolution

decision making Cambridge Massachusetts
The MIT Press 1983

The students serve as resource

persons in that they write several 4 Johnson Deborah G Computer
reviews of articles and then Ethics Englewood Cliffs New

research a related topic of Jersey Prentice Hall Inc

interest to them write up the 1985

research results and present them
to the class as a whole 5 Johnson Deborah G and John

W Snapper Ethical Issues in
Professional societies as DPMA and the Use of Computers Belmont
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California Wadsworth
Publishing 1985

6 Logsdon Tom Computers and

Social Controversy Rockville

Maryland Computer Science

Press Inc 1980

7 Parker Donn B Ethical

Conflicts in Computer Science

and Technology Reston

Virginia AFIPS Press n d

8 Parnas David Lorge Why I

Won tWork on SDI One View

of Professional Responsibi
lity a paper available from

Computer Professionals for

Social Responsibility Inc

PO Box 717 Palo Alto Cali

fornia

9 Rosenberg Ronni Privacy in

the Computer Age a paper

available from Computer
Professionals for Social

Responsibility Inc PO Box

717 Palo Alto California

10 Sieber Ulrich The Inter

national Handbook on Computer
Crime New York John Wiley
and Sons 1986
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PC BASED COBOL INSTRUCTION

Harry C Benham Ph D

University of Oklahoma

This paper takes the position that Personal Computers can
provide an environment better suited to learning COBOL than
the environments associated with the traditional mainframe
or minicomputer based COBOL instruction The advantages of
PC based COBOL instruction over mainframe based instruction
are the debugging facilities of PC COBOL the editors
available for PC COBOL a less intimidating machine the
screen painting code generation capabil it ies and the
similarity of PC COBOL programming to the use of state of
the art programmer workstations Disadvantages of PC based
COBOL instruction include the student being responsible for
file maintenance and a lack of experience with COBOL in a

mainframe environment

INTRODUCTION puter based COBOL instruction Since
the PC has established itsel f as a

COBOL the most widely known and used serious addition to business data
language is very good at processing processing hardware it seems only
information in the real world So in natural that the most widely known and
this age of Fourth Generation Lan used language would also migrate to the
guages Object Oriented Languages and PC PC s have established themselves
Database Query languages COBOL remains by enhancing the productivity of their
the primary business data processing users With increasing numbers of
language Not only are the vast ma Information Systems students and an
jority of existing applications written expanding curriculum enhanced produc
in COBOL but well over half of all new tivity in COBOL programming instruction
application development uses COBOL 4 is essential If tomorrow s student
Because COBOL is so central to busi can master COBOL in less time more
ness data processing COBOL instruction time will be available for instruction
is explicitly included in the model in the newly expanded areas of 4th
curriculum suggested by DPMA and ACM Generation Languages Telecommunica
Consequently COBOL instruction is a tions Decision Support Systems and
vital component of the Information Database to name just a few
Systems curriculum and the question of
how to provide COBOL instruction The remainder of this paper supports
arises COBOL instruction using PC s The next

section reviews the capabil it i es of
This paper takes the position that Per COBOL Compilers available for the PC
sanal Computers can provide an environ It is followed by a section which
ment better suited to learning COBOL presents the major advantages of PC
than the environments associated with based COBOL instruction The third
the traditional mainframe or mini com section lists the disadvantages
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Concluding remarks are contained in the speed halt execution to query or set

final section ata values resume execution at any

point in the program and toggle to

COBOL ON THE PC displayed screen output

A number of COBOL compilers are avail The most expensive of the PC compilers

able for the IBM PC family of micro provide screen and output form painting

computers Vendors offering one or utilities coupled with code generation

more COBOL compilers for the PC include facilities Rather than layout a fonn

IBM Micro Focus Microsoft Realia on paper count spaces and then

Ryan McFarland MBP Nevada and proceed to laboriously code DATA

Waterloo At the low end a PC COBOL DIVISION statements these packages

compiler can be obtained for well under allow the progranmer to place headers

100 At the top end prices are on and data items on the screen repre

the order of 3500 per copy Varying senting an output fonn in their

with price are the quality of the desired location and then automatically

compiler and features provided One generate the DATA DIVISION statements

indication of compiler quality is the required to print the form Occas

level of certification obtained from ionally minor editing of the generated

the General Services Administration s code is desirable

GSA Federal Compiler Testing Center

PC COBOL compilers are available which There are two areas of incompatibility
are not GSA certified certified for between PC COBOL and mainframe COBOL

ANSI 174 at the low intennediate level that shou ld be noted First PC COBOL

certified for ANSI 174 high and ANSI may not s upport the same computational
185 high Additionally PC compilers data type s as mainframe COBOL For

are available which support the example COMPUTATIONAL 3 packed fields

language extension found in IBM OS VS a popular fonnat on IBM mainframes is

COBOL and IBM VS COBOL II Top line alien to the 8088 processors in the PC

compilers provide the option of family Some PC COBOL compilers do

selecting the language variant nominally support packed fields through
conversion to other data types Screen

Features provided with the compiler I O is the other area of incompat

include editors debugging tools beyond ibility All certified PC compilers

the standard ANSI COBOL DEBUG option provide basic ACCEPT and DISPLAY

Screen or Output Form painting and statements Most have also implemented
code generation Those compilers which some form of screen I O language

include editors tend to provide very extension based on PC screen addressing

functional full screen editors Some modes t least one vendor has screen

provide syntax checking Block moves mapping translators in the wings which

and copi es are typi ca lly supported as will allow code for CICS and IMS screen

are search and replace functions Line handling to be implemented on PCs

numbering is either automatic and in

visible or not required At least one One final dimension of COBOL on the PC

compiler accepts standard ASCII files is execution speed Mirecki 6 pro

Thus any text editor capable of writing vides blenchmark comparisons between

an ASCII file may be used to write several PC COBOL compilers In com

Code parison to mainframe COBOL identical

applications were found to run in ap

Debugging tools included with PC com proximately the same elapsed time on an

pilers typically allow interactive IBM AT and a normally loaded IBM 3081

source level debugging For example 5 Obviously a floppy disk based PC

the Micro Focus Animator debugging tool application with considerable I O will

allows one to view source statements as be slow But for instruction purposes

they are executed at a variable xecution speed is not paramount And
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even a slow execution on a PC may be are well adapted to writing COBOL code
severa 1 minutes less than the turn Those fami 1 iar with either mainframe
around times on an over worked academic editors or PC word processors find
mainframe adapting to PC COBOL editors relatively

straightforward and intuitive One im
INSTRUCTIONAL ADVANTAGES portant area in which PC COBOL editors

are superior to mainframe editors is in
The advantages of PC based COBOL response time The PC s dedicated pro
instruction over mainframe based cessor can provide easier access to the
instruction are the debugging facil code
ities of PC COBOL the editors avail
able for PC COBOL a less intimidating It can be argued that the PC provides a
machine the screen painting code gen less threatening or intimidating envi
eration capabilities and the similar ronment especially for the beginning
ity of PC COBOL programming to the use student than a mainframe With a PC
of state of the art programmer work the student has complete and total
stations Each advantage 1 i sted is control over the hardware If all else
discussed below in turn fa il s the power switch is within

reach No mystical computer in an
The source code level interactive de other room or across the campus is do
bugging tools available with PC COBOL ing strange things to the student s
facilitate program walkthroughs and the program and no operator messages wi 11
detection of logical errors Common be displayed In the self contained
problems such as a misplaced period in environment of the PC the student is
an IF statement can be located and di in total control and can do no rea1
agnosed very quickly in an interactive damage
source level environment The student
rather than spending hours staring at a COBOL is an acknowledgedly verbose lan
source listing and wondering why his guage Once the basics of coding a
program doesn t work can watch the DATA DIVISION have been mastered re
program get stuck Being able to peated DATA DIVISION coding becomes

see the difference a period makes tedious For the student who has
seems to internalize the concept better mastered the techniques of coding DATA
than being told many times Errors DIVISION entries the screen and outputin the DATA DIVISION s PICTURE clauses form painting facilities coupled with
can be detected by querying data values code generation capabilites can sub
during execution Missing or misused stantially reduce the amount of tedious
End of File flags and their effects can coding Code generation is no sub
be detected by watching program flow stitute for knowledge of how to write
and querying data values when the flow the code In fact knowledge is re
diverges from the student s intention qui red to use code generation effec
In short the effects of common student tively as minor editing of the gener
logic errors are visible in a source ated code is often advisable A
level interactive debugging environ knowledgeable student can with screen
mente By viewing the problem and painting and code generation tools
receiving immediate feedback the produce all the code required for a
student locates logic errors and learns sophisticated screen display in a few
not to repeat them minutes

The Editor s provided with PC COBOL Finally PC COBOL provides a reasonable
tend to be superior to editors avail simulation of state of the art programable on mainframes There is of mer workstations In training Informa
course considerable individual varia tion System specialists it is advis
tion in preferences concerning editors able to instruct them in the tools andYet the editors supplied with PC COBOL techniques employed in the industry
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In fact there seems to be an emerging design of their programs The PC alone

trend toward offloading COBOL applica prov ides a pl atform for masteri ng stan

tion development and perhaps even dard COBOL and would ideally position a

maintenance to the PC 2 3 student to write PC based applications
which are beginning to appear I

INSTRUCTIONAL DISADVANTAGES
As an instructional tool the PC is

The major disadvantage of PC COBOL is less well suited for the most advanced

that the student must assume the students Students at this level need

responsibil ity for file maintenance debugging tools typically found only in

In a mainframe environment file backup ma i nframE environments Perhaps the

services are automatically provided for best strategy for the most advanced

the student On the PC files or student a strategy which seems to

entire disks have been damaged result parallel emerging industry practice

i ng i n the loss of the student s work would be to do initial development on a

On the pos it i ve side this rarely PC and then migrate to a mainframe

occurs to the same student twice envi ronml n t Such a technique would

indicating that a valuable although tend to foster the partitioning of

unintended lesson is learned operating environment specific aspects
of programs from standard COBOL and

The other disadvantages of PC COBOL are exploit the strengths of each environ

that the student does not gain ex mente

perience with COBOL in a mainframe

environment That is the student is REFERENCES

not immediately exposed to Job Control

Language JCL the problems of I Angus Jeff Info Center Managers

interfacing their program with the Increase PC COBOL Use Compiler En

Operating System or using system hances Productivity InfoWorld Vol 9

CALLs Nor is the student exposed to No 7 Feb 16 1987 pg 33

Core Dumps As good as the interactive

debuggers are they are not particular 2 ComputerWorld COBOL tool out for

ly well suited for diagnosi g technical PC s omputerWorld December 7

problems associated with invoking other 1987
language subroutines or interfacing
device driverse For these types of 3 DeWo 1 f Mary COBOL in a PC Set

technical problems one needs the tools ting PC Tech Journal Vol 5 No 1

provided in a mainframe environment January 1988 pp 130 141

CONCLUSIONS 4 Doke E Reed and Lewis A Myers
The 4GL On its way to becoming an

There are advantages and disadvantages Industry Standard 1I Data Management

to providing COBOL instruction on the August 1987 pp l0 12

PC For the beginning student it is

easily arguable that the PC with its 5 Jalics Paul J COBOL on a PC A

superior logic error detection facil New Perspective on a Language and Its

ities better editors and less intim Performance Communications of the

idating hardware provides an environ ACM Vol 30 No 2 Feb 1987 pp 142

ment better suited to learning COBOL 154

As the student progresses on the PC

screen painting and code generation 6 Mirecki Ted COBOL Performs

partially automate the more tedious PC Tech Journal Vol 3 Nos 6 8 June

aspects of COBOL allowing the student July August 1985 pp 58 75 111 131

to focus attention on the logic and 107 136
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SQL PUTS 4GL POWER INTO COBOL

Alden C Lorents
Northern Arizona University 15066

Flagstaff AZ 86001

ABSTRACT

SQL is rapidly becoming a standard as a data manipulation language DML to

process data using relational tables New applications and re engineering of old
applications are gravatating toward more use of relational databases COBOL had
been an continues to be the primary lanaguage supporting the development of
informat10n systems SQL provides COBOL with the DML to access DB2 databases
and some of the programming power of a fourth generation language This pape
reviews some of the basics of using SQL in COBOL and illustrates some of its
power

INTRODUCTION
2 Application development supporting

communications

A recent article in one of the trade 3 Application development for the PC

journals started out with a picture of environment

two information gerus talking What
4 Development supported by relational

will the programming language of the
databases

year 2000 look like the man asked I 5 Report generation
don t know his friend said but it

will be called COBOL The point is These changes will continue to put new

very clear COBOL is going to be around demands on curriculum updates and

for a long time The reasons are as
resource plans The movement into the

follows DB2 environment is going to happen and
it will have some major impacts in a

1 It is estimated that the current number of areas This paper is an

inventory of COBOL code is around 80 overview of using SQL in COBOL and

billion lines which is growing at a 10 illustrates some of its power

annual rate
SQL AND THE DATA DIVISION

2 Most of the CASE technology is
The data division is used as an area tomigrating toward generators that produce

COBOL code Examples of this include define and store data as the data is

Auther Anderson s INSTALL I Pansophics processed and transfered from one medium

TELON and Software International s UFO
to another The entries in the data

and INTLECT division are not much different for DB2

conceptually than they are for other

3 There is a large pool of programmers
databases such as IMS or IDMS The

with COBOL as their primary language primary definitions that go into the
data division for DB2 are as follows

4 A lot of investment is going into
A The SQL communications area SQLCAproducing software tools to support

COBOL based systems
Every database system has its

Another point is quite clear COBOL is communications area for passing
going to continue to change Factors information between the program and the

influencing this change include
database system The most used
component is the error or status codes

1 Screen input output including ISPF
that communicate to the program the

dialogs success or non success of specific
operations on the database
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ILLUSTRATION 1 converted to a group of two fields

one for the length and one to store

EXEC SQL INCLUDE SQLCA END EXEC the content The picture clause for

01 SQLCA the cont ent will be the maximum The

05 SQLCAID PICX S

05 SQLCABC PIC S9 9 COMP 4 length 1s a half word integer
05 SQLCODE PIC S9 9 COMP 4

4 All decimal fields are stored as

signed packed decimal fields

The precompiler comments the original C Cursor Definitions
source statement Other variables are

generated but are not shown here due The cursor concept provides the COBOL
to space programmer with the ability to set up a

B The DB2 record row descriptions logical file made up of a subset of data

from a set of DB2 tables This may be a

All of the DB2 tables that will be used subset of rows and or columns from one

in the program need to be defined to the table or may be the result of a join

program just like any other file or between two tables The programmer has

database This can be done manually or all the power of the SQL select command

by using the DB2 data declaration with joins and subselects in creating

generator DCLGEN This processor will this logical file

generate all of the COBOL code from the

definitions stored in the DB2 catalogs ILLUSTRATION 3

The resulting COBOL definition will be

stored in a library to be picked up by This illustration sets up a logical file

the DB2 precompiler for all vendor prices on a specific part
number in sequence by vendor number

The declaration generator produces the

following which is included in the COBOL EXEC SQL
DECLARE VNDRCOST CURSOR FOR

program by the pre compiler with the SELECT VNDR CD APS PART NUMBER

VNDR CURR COST VNDR BID COST

source statement FROM NTAD VENDOR COST
WHERE APS PART NUMBER V PARTNO

ORDER BY VNDR CD

EXEC SQL INCLUDE ITEMDEC END EXEC END EXEC

ILLUSTRATION 2 SQL AND THE PROCEDURE DIVISION

n

Jl

DClGEN TAn EAl ITEM
LIIRARY 1500992 S DI2 COIOlCITEMDEC The use of SQL in the procedure division
QUaT E

IS THE DCtOEN COMMAND THAT HADE THE FOllOWING STATEMENTS

If
11I 11 covers a lot of areas depending on the

EXEC SQl DECLARE Al ITEM TAllE
INTEGER

At ITEM ID application and the type of program
AL ITEM OESC VARCHAR SOJ

uITEM DEPl CHAR 1

Al ITEH AI1T DECI AL 7
z This section will cover some of the

ENO EXEf
11I II II

COBOL DECLARATION FOR TABLE Al lTEtt basic eXaJnp1es of maintaining and

01 OClAL ITEM
10 AL tTEf1 JD PIC S99 USAGE COMP retrieving data using DB2 tables
10 AL ITEM DESC

49 AL ITEM DESC LEN PIC 594 USAOE CDIIP

49 AL lTEM DESC TEXT PIC XUG

10 AL ITEM DEPT PIC X 4

10 AL I1EM AI1T PIC S99999V99 USAGE COMP J

Typical data maintenance includes
If If III 11 1111 11

III THE NUMBER OF COLUMNS DESCRIBED BY THIS DECLARATlON IS 4

11 11 Il K II If

adding changing updating and deleting

Some items worth noting on this data

declaration are as follows
ILLUSTRATION 4

1 The names in DB2 used the underscore Inserting data into a DB2 table

character They were converted to
llEXEC SQL
llINSERT INTO AL TRAN

the hyphen for COBOL
AL TRAN NO AL MEM ID AL ITEM ID AL TRAN DATE

II AL TRAU TYPE AL TRAN DESC AL TRAN QTY AI TRAN AMT

2 The item id field was an integer llVALUES SQL TRAtHW SQL MEM ID T SQL ITEM ID T

II SQL TRAN DATE SQL TRAN TYPE SQL TRAN DESC

field in DB2 which was converted to all SQL TRAN QTY SQL TRAN AMT

END EXEC

signed computational f1eld PERFORM SQL INITIAL UNTIL SQL INIT DONE

CALL D5NHlI USING SQL PlIST9

3 The item description field was a IF SQLCODE II GO TO S20 SQL ERROR ELSE

b f liD 2 d i i
MOVE 1 TO SQL INIT FLAG

varia Ie ie d n B an t s DISPLAY TRANS IUSERT COMPLETE
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Notice the use of the colon in front of S150 UPDATE TRAN AMT

each COBOL Host variable The values lootlElEEXEC SQL
ltlElElElt UPDATE AL TRAN

can be variables or literals and the ltltlEltlt SET AL TRAN AMT
ltltlElElE SQL TRAN QTY 2000 It SQL MEM SALARY

variable list must correspond with the ltltlElElE WHERE CURRENT OF A TRAN
lElElElElEEND EXEC

DB2 column names PERFORM SQL INITIAL UNTIL SQL INIT DONE
CALL DSNHLI USING SQL PLIST19
IF SQLCODE 0 GO TO S20 SQL ERROR ELSE

This example also shows the generated MOVE 1 TO SQL INIT FLAG

code by the precomiler Notice the use

illustration shows the use ofof GO TO logic All SQL errors less This

than zero are serious DB2 errors that cursor logic to process a logical file

exit to the program s main SQL error using lookups to another table Like

routine Processing can resume with the any file the cursor needs to be opened
use of a continue fetched and closed Note that the

cursor has been opened for update The

ILLUSTRATION 5 means to select all fields Notice

Updating a specific row in a table the use of an equation in the UPDATE

TRAN AMT routine Also the update is

S150 UPDATE ITEM being made to the current cursor
lElElElElEEXEC SQL position for that tablelElElElElE UPDATE ALITEM
lElElElElE SET AL ITEM DESC SQL ITEM DESC
lElElElElE AL ITEM DEPT SQL ITEM DEPT

7lElElElElE AL ITEM AMT ISQL ITEM AMT ILLUSTRATIONlElElElElE WHERE AL ITEM ID SQL ITEM ID
lElElElElEEND EXEC

Deleting the one to many situationPERFORM SQL INITIAL UNTIL SQL INIT DONE
CALL DSNHLI USING SQL PLIST18

maintaining referential integrityIF SQLCODE 0 GO TO S20 SQL ERROR ELSE
MOVE 1 TO SQL INIT FLAG

S300 DELETE VNDRCOST

S140 GET ITEM EXEC SQL
DELETE FROM NTAD VENDOR COST

lElElElElEEXEC SQL
WHERE APS PART NUMBER D PARTNO

lElElElElE SELECT AL ITEM ID AL ITEM DESC AL ITEM DEPT
END EXEClElElElElE Al ITEM AMT
MOVE SQLCODE TO W SQLCODElElElElElE INTO I SQL ITEM REC

lElElElElE FROM AL ITEM
S300 DELETE PARTlElElElElE WHERE AL ITEM ID SQL ITEM I

EXEC SQLltlElElElEEND EXEC
DELETE FROM NTAD PART DESCPERFORM SQL INITIAL UNTIL SQL INIT DONE
WHERE APS PART NUMBER D PARTNO

CALL DSNHLI USING SQL PLIST15
END EXECIF SQLCODE 0 GO TO S20 SQL ERROR ELSE
MOVE SQLCODE TO W SQLCODEMOVE 1 TO SQL INIT FLAG

MOVE SQLCODE TO 300 SQLCODE
S900 COMMIT

EXEC SQL COMMIT END EXEC
MOVE SQLCODE TO W SQLCODE

GET ITEM illustrates retrieving data This illustration uses a parts table and
from the table before it is updated a vendor cost table with prices from
This illustration also shows that the different vendors for each part When
data is going into a record area called the part is deleted all prices in the
SQL ITEM REC as opposed to specifying vendor cost table must also be deleted
each field After the program changes Notice that a delete is done on each
the values that need to be changed table where the part number is equal to

based on input from some screen the desired part The delete routines
UPDATE ITEM would change the values in are the same However in the case of
the DB2 table the cost table multiple rows will be

deleted if there are multiple rows for
ILLUSTRATION 6 that part Notice also the use of the

Updating a set of rows in the database commit The commit is done after both
deletes have been done If something

lElElElElEEXEC SQL were to happen during the delete
lElElElElE DECLARE A TRAN CURSOR FOR

process the database will be rolledlElEltlElE SELECT lE FROM AL TRAN
ltlElElElE FOR UPDATE OF AL TRAN AMT back to its original status maintainingltltlElElEEND EXEC

its integrity
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SOME EXAMPLES THAT SHOW THE
the subsellBct selects out the minimum

POWER OF SQL IN COBOL bi for each part within a part group

The power of SQL comes in its ability to
Thls narrONS the field down to one row

perform large amounts of file processing
per part from the vendor cost table

without much programming SQL is not
The join is done between the part table

really an end user language as the
and the logical minimum cost table on

requirements become more complex
part number for all parts with a type
code that has a search string like

ILLUSTRATION
CRT Th

8
5 search string would have

Processlng using a Join

been loaded into W TYPECD from an online

llEXEC SQL

panel The final result is retrieved in

II DECLARE A MEMTRAN CURSOR FOR
order by part number

II SELECT AL MEM AL MEM ID AL MEM NAME Al MEM DEPT

II AL MEM SALARY AL TRAN DATE AL TRAN DESC
II AL TRAN QTY AL TRAN AMT

II FROM AL MEM AL TRAN
SUMMARY

II WHERE AL MEM AL MEM ID AL TRAN AL MEM ID

llEND EXEC

llEXEC SQL
The use of SQL within COBOL will grow as

II FETCH A MEMTRAN
II INTO

more applications are developed around

II SQL MEM ID SQL MEM NAME SQL MEM DEPT

II SQL MEM SALARY SQL TRAN DATE SQl TRAN DESC DB2 type databases SQL will provide

II SQL TRAN QTY SQL TRAN AMT

llEND EXEC
some prornlctivity gains to the

This illustration processes data from programme due to the power of the

two tables AL MEM and AL TRAN joined language There are however a number

on member ID Each time the program
of areas tO consider regarding the use

calls on the fetch routine another row
of SQL in COBOL

is obtained from the view created by the
1

join of the member table to each
Standards relative to structuring

transaction in the tran table
SQL within COBOL

2 Standard approaches to solving

ILLUSTRATION 9 typical problems with SQL

Processing using a combination of a join
3 Programmer training

function and a correlated subquery with
4 Curriculum approaches

group by option
5 Alternative development languages and

EXEC SQL

tools

DECLARE MINCOST CURSOR FOR

SELECT DISTINCT P APS PART NUMBER
P APS PART DESC
P STATUS CD

GENERAL REFERENCES

P NUMBER AVAILABLE P STOCK LEVEL

C VNDR CURR COST
C VNDR CD 1 C J Date Guide tQ the SOL

FROM NTAD PART DESC P

NTAD VENDOR COST C Standard Addison Wesley 1987

WHERE P TYPE CD LIKE W TYPECD

AND P APS PART NUMBER C APS PART NUMBER

AND C VNDR CURR COST ANY
SELECT MIN C VNDR CURR cosn 2 C J Date and Colin J White A

FROM NT AD VENDOR COST C

WHERE P APS ARTNUMBER C APS ART NUMBER
Guide to DB2 Addison Wesley 1988

GROUP BY C APS PART NUMBER

ORDER BY P APS PART NUMBER
END EXEC

3 IBM IBM DATABASE 2 Application
Programming Guide

This SQL command is used to select the
SC26 4293 0 May 1987

minimum bidder for each part number
4 G Wiorkowski

within a product type from a group of
and David Kull B2

vendors who have bid on that part The
Desi n and Development Guide Addison

part data is in one table and the cost Wesley 1988

data is in another table in a one to

many relationship

62



A DATABASE APPROACH TO PROGRAM DESIGN

John E Boggess COP

Lloyd R Weaver COP
Clayton R Molinari

Department of Computer Technology
Purdue University

West Lafayette IN 47907

ABSTRACT

This paper presents techniques for generating data oriented program designs from a

database model and logical access maps with pseudocode for procedural languages or

action diagrams for fourth generation languages 4 GIL s As part of this processing
guidelines for validating related records and checking the status of database operations
are included both for retrieval and update add change delete processing The
similarities between control break processing and database set processing e g
looking at all orders for a customer and how many of the same basic principles can be
applied will be reviewed Also Included are guidelines for translating generalized
processing requirements from pseudocode into third generation languages COBOL
PL I or from action diagrams into fourth generation languages IDEAL ADS Online

INTRODUCTION

Program design techniques including record type or table we can quickly
modularization structure diagrams such as produce programs which are not only highly
hierarchy charts flowcharts structured structured but are also highly data oriented
programming and the like have advanced
greatly over the years They now provide a DATABASE APPROACH
proven stable foundation on which we can

build as we enter the era of database fourth Before proceeding it is important to define a

generation language and CASE driven database approach to program design then

program development Specifically there show how it focuses on data requirements
are tools and techniques which can be This is different from a traditional approach
tailored to these environments to attain a where we tend to concentrate on functional
very high level of programmer productivity processes and only address data as

and produce structured code which is data needed
oriented highly stable and highly
maintainable In very simple terms a database approach

involves carefully defining data in a way that
By combining logical access maps to show is both understandable to users and efficient
the sequence of accesses to database to update and access An approach usually
records or tables action iagrams to followed as part of this process is called nor
structure the actual proce Slng of these malization which exclusively associat s data
tables or records d optIonally pseudo values called elements fields r attnb tes
code to show speCific proce s s for each with the persons places and hlng def ned
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as records or entities which they best approach One end result of this database

describe In this way information about a design and definition effort will be a con

customer need only be defined in one place ceptual database such as shown in Figure 1

which means changes to customer informa In this figure all of the arrows represent one

tion need only be updated once Likewise to many relationships For example one

customer information can be used by customer has many orders but each order

whatever systems and programs require it belongs to only one customer An ordered

These concepts correspond to minimizing product may be backordered and therefore

data redundancy and maximizing data be represEmted by more than one shipment

sharing two key goals of a database line

CUSTOMER ORDER
HISTORY

SHIPMENT ORDER

SHIPMENT ORDER

UNE UNE

PRODUCT

Figure 1 Conceptual Database for Order Processing
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When applying a dafabase approach to such as merging data from two or morediles

programming we use the conceptual model Usually data was changed to match the

of a database which already exists or is program rather than the program designed
being implemented in parallel with program to match the data even if this meant dupli
development to drive our program design cating data
We use a logical access map discussed

With a database approach to programbelow to derive the structure of our pro
gram By following such an approach we design the focus is always on data Le the

can very quickly produce a structured structure of the program should mirror the

program design showing which modules structure of the data 2 If records and files
must be included and in what hierarchical have been properly defined with all infor

order mation about a given entity customer for

example stored in one place Le in one

Once we have our basic database program record or group of records Changes to

design we can take advantage of many customer information are then easy to make

facilities provided by database management there are no cases where the information is

systems DBMSs which would otherwise changed in some places but not in others
have to be provided by the program These Likewise indexes can be included fairly
include the ability to use record and field easily with most database management
descriptions stored in data dictionaries systems so that all records can be accessed

security features built into the DBMS in different orders without having to first sort

standard lookup tables and data validation them and produce redundant copies of data
modules plus a number of related tools
such as query langua es and fourth Such an approach forces all the processing

generation languages which can enhance for a particular table or record type to be

programmer productivity considerably performed in a single module This module

Although the use of database management
can in turn invoke processing of related
records in lower level modules Processing

systems is becoming increasingly popular in can also be oriented toward either single
a number of organizations it is important to occurrences of a record or sets of related

emphasize that simply using a DBMS instead records
of VSAM or some other access method is
not enough At the end of the day a PHASES OF DATABASE ORIENTED
database management shstem is no more PROGRAM DESIGN
than another very sop isticated access

Following a database approach wewant therylethod and will do nothing magical to help
your program logic To get the full focus of our program design efforts to be on

productivity and maintainability gains data and the functionality will follow

anticipated we must also follow proper naturally In this section updating the

database design Le normalization and database with customer order information
structured database programming will be used as an example This involves the

techniques following four phases

FEATURES OF DATABASE ORIENTED 1 Extract all tables record types and
PROGRAM DESIGN relationships needed by the program

Traditionally we focused on the functions or

from the database diagram which may
be an entity relationship E R diagram

processes we wanted a program to perform a network Bachman diagram or some

and data assumed a subordinate role If other tool Invert this diagram so that
data were available to match our processing the first record type accessed is at the

requirements we simply used it If not we top and all related records are arranged
had to input new data sort existing data hierarchically below This inverted
and or transform existing data in some way database is represented by the boxes

and solid lines relationships in Figure 2
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f
ORDER

I

0
Ja @ @

CUSTOMER @ ORDER @ ORDER

@3 0
HISTORY

@ ORDER
LINE

@
PRODUCT ORDER

j LINE

0 t

@8

Read INPUT TRANSACTION
Perform ORDER SUB OBJECT processing for all transactions

ORDER SUB OBJECT
1 Validate CUSTOMER
2 Validate ORDER HISTORY
3 If NO ORDER HISTORY

Create default ORDER HISTORY

4 Assign ORDER NUMBER
5 Store ORDER

Perform ORDER LINE SUB OBJECT proCl3ssing until NEW ORDER

9 Update ORDER
10 Update ORDER HISTORY
11 Update CUSTOMER

ORDER LINE SUB OaJECT
6 Validate PRODUCT
7 Store ORDER LINE
8 Update PRODUCT

Read next INPUT TPlANSACTlON

Figure 2 Logic 1 Access Map
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2 Use dashed lines to show the flow of order processing involves storing order

processing between different tables or header information processing order

record types If multiple record occur lines and shipping an order in lower

rences for a particular record type are to level modules As long as this module
be accessed such as processing coordinates all phases of order

multiple orders the dashed line should processing and none of the subordinate

e1d with a double arrow head If only a modules is processing more than one

single related record occurrence is to record type our modularization

be accessed such as customer objectives are met Figures 3 and 4

information for an order show this with Illustrate the pseudocode and action

a single arrow head Finally if an access diagram which correspond to the logical
is conditional such as adding an order access map in figure 2

history record only if one does not

already exist show this by placing an 4 Translate the pseudocode to a pro
0 for optional on the dashed line near gramming language COBOL PL I etc

the arrow head The resulting diagram is or the action diagram to a fourth
a logical access map LAM 6 which generation language
shows the order of record access and
the basic program structure required
We will then number each access and
list specific functions which are

perf rmed In our list we want to clearly
Identify what type of record processing
is being performed Le read add
modify delete

Note that different types of access for
the same record or t Ie type e g
reading an order record Initially to assign
the next order number then
subsequently adding an order record
are shown as two types of accesses on

the logical access map Note also that
relationships do not have to exist
between records shown on the LAM to
have accesses between them we show

processing logically flowing from placing
an order to shipment processing even

though there is no defined relationship
directly between the order and the
shipment record types

3 When using procedural languages
develop pseudocode or Structured
English for modules corresponding to

each record access on the logical
access map When using non proce
dural languages the pseudocode is

more appropriately replaced by an

action diagram The most important
thing to remember at this stage is that
we want all functions performed against
a given record type to be initiated from
or done in a single module For example
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Begin ADD ORDER PROCESSING module

Input FIRST TRANSACTION record

Repeat for ALL ORDERS

Input CUSTOMER record

Process CUSTOMER module

If CUSTOMER RECORD FOUND

Input ORDER record using MIN ORDER NUMBER

Repeat until ORDER RECORD NOT FOUND 01

ORDER NUMBER MAX ORDEH NUMBER

Process CHECK ORDER module

End repeat
Store ORDER

Repeat for ALL ORDERED ITEMS

Process ORDER LINE module

End repeat
Find current ORDER record

Process UPDATE ORDER module

Find current ORDER HISTORY record

Process ORDER HISTORY UPDATE module

Find current CUSTOMER record

Process UPDATE CUSTOMER module

Endif

End repeat

End ADD ORDER PROCESSING module

Begin CUSTOMER module

If CUSTOMER RECORD NOT FOUND

Print Invalid customer

Input NEXT TRANSACTION record

8se

Input ORDER HISTORY record

Process ORDER HISTORY module

Endif

End CUSTOMER module

Begin ORDER HISTORY module

If ORDER HISTORY RECORD NOT FOUND

Assign ORDER HISTORY default values

Store ORDER HISTORY record

Endlf

End ORDER HISTORY module

Begin CHECK ORDER module

AcId 1 to ORDER NUMBER

Input ORDER record using ORDER NUMBER

End CHECK ORDER module

Figure 3 Pseudocc de
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Begin ORDER LINE module

Input PRODUCT record

Process PRODUCT module

If PRODUCT RECORD FOUND

Store ORDER LINE

Add 1 to WS OPEN LINES

Add ORDER QTY ORDER PRICE to WS ORDER VALUE

Find current PRODUCT record

Process UPDATE PRODUCT

End f

Input NEXT TRANSACTION record

End ORDER LINE module

Begin PRODUCT module

If PRODUCT RECORD NOT FOUND

Print Invalid product
Endif

End PRODUCT module

Begin UPDATE PRODUCT module

Add ORDERED QUANTITY to QUANTITY DUE OUT

Modify PRODUCT record

End UPDATE PRODUCT module

Begin UPDATE ORDER module

Assign WS OPEN LINES to OPEN LINES

Modify ORDER record

End UPDATE ORDER module

Begin UPDATE ORDER HISTORY module

Add 1 to NUMBER ORDERS

Add WS ORDER VALUE to TOTAL ORDERS VALUE

Modify ORDER HISTORY record

End UPDATE ORDER HISTORY module

Begin UPDATE CUSTOMER module

Add ORDER TOTAL to ACCOUNT BALANCE

Modify CUSTOMER record

End UPDATE CUSTOMER module

Figure 3 Pseudocode cont
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u

For ALL OROERS

CUSTOMER

READ CUSTOMER

RECORD

ORDER

I
ORDERED PRODUCT

FEAllrr

oRDER UNE

STORE ORDER

UNE RECORD

pRODUCT

r
ORDER

C
CUSTOMER

ODIFY CUSTOMER
RECORD

Figure 4 Action Diagram
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effort Knowledge concerning the organi Conclusions
zation requesting the project and what

the project involved also varied widely Considerable problems are faced by
among project leaders Those having more instructors in simulating the project
knowledge about the project and the or manager s role in systems development
ganization requesting the system were classes The methods most often used by
able to command more respect from their instructors to recreate the project
team members Those project leaders who manager role are

were unfamiliar with the project and

organization found it difficult to manage 1 Instructor selects a student

the team effectively Even though an to act as a project manager
inadequate knowledge base on the part of instructor selection

project leaders did lead to problems 2 Instructor allows the project
this is not altogether uncharacteristic manager to emerge naturally
of industry Therefore it is debatable from the student group
whether attempts to overcome this problem student selection

should be pursued or not 3 Instructor plays the role of

project manager in addition to

Not surprisingly one substantial problem the teaching role instructor

was encountered in the graduate student as project manager
method that had not been encountered in

previous methods This problem was the Many of the problems encountered with the
lack of coordination and communication traditional methods were overcome by
among the project managers their team using graduate students as project
members the instructors in the systems managers The instructors of both the

development courses and the instructor systems development courses and the
in the graduate ISM class Project graduate course were very satisfied with
leaders and team members did not meet the approach Using graduate students

except at called meetings Since the had many advantages including
project manager s role was only part of
one of a number of classes the graduate 1 Project managers were trained
students were taking and since they did in project management
not attend the undergraduate classes it 2 Project managers did not feel
was difficult to arrange meeting times any peer pressure or resent

This also made it difficult for the ment for being chosen to

graduate students to coordinate what the lead
instructors in the development courses 3 Instructors time in the
wanted from their students A possible systems development courses

solution to this problem in the future was reduced
would be to a conduct periodic team 4 An exciting learning environ

meeting in which the project manager and ment was provided for the

the course instructor attended Another project managers graduate
possibility would be to have a team students
liaison that would have weekly meetings
with both the project leader and course One problem remained with this method
instructor These possible solutions some of the graduate students were

should lead to greater coordination and ineffective managers A new problem that
communication between the project group emerged with this method was the lack of
members the project manager and the coordination and communication between
course instructor the project managers and the team

members
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EXPLORING THE ELECTRONIC TEXTBOOK

COMPUTERIZED LECTURE NOTES FOR STUDENT ACCESS

Bruce L McManis Ph D

L Wayne Shell Ph D

Nicholls State University

ABSTRACT

This research presents the concept of on line lecture notes as an instructional aid

for students The concept s explored by relating the experiences of two instructors

who pioneered their use within a College of Business Administration The system of

lecture notes help files and other instructional aids is in place in a mini

computer time sharing system operated by the College of Business Administration

Approximately two hundred students use these aids each semester Advantages and

disadvantages of the lecture note system are discussed Differences between the two

instructors approaches to the concept are discussed Possible changes resulting

from widespread use of micro computers are analyzed

INTRODUCTION nical information and understanding of

this new and growing field

IIToday many educational institutions

experiment with diverse instructional IIEducators cannot ignore the increased

methods using a variety of technologi use of different technical services in

cal tools to provide the learner with current use which constitutes an in

flexible continuing educational ser structional system

vices M uch of the effort in

using technology in education has IIAn instructional system must provide

shifted from procuring hardware and for a cohesive cost effective and

software to helping personnel use and meaningful learning environment 1I 1

integrate equipment effectively in the

curriculum
At Nicholls State University the

teaching of management science and of

IIAlso being addressed is the need to operations management are heavily

restructure educational goals in a supplemented with computer aids Natu

growing information service economy rally the management science and

operations management courses make

IIThough the business world is rapidly substantial use of decision support

acquiring and or using networks to packages software for problem

accommodate the millions of electronic solvin l These are by no means the

devices in the total work environment only courses with computer enhanced

the educational arena is moving much learning AA CSB has been quite pleased

slower perhaps due to a lack of tech with the overall level of computer
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involvement in our College of Business DESCRIPTION OF THE LECTURE NOTE SYSTEM
Administration In addition to these
expected computer uses these courses Making the notes available to students
use a very different type of computer in this manner was simple since the
aid These computer supplements in notes were composed with the text

clude lecture note summaries out editor of a time sharing system on

lines homework problem and answer which the instructor and the students
files solved problem examples course had accounts All that was required was

syllabi and glossaries Their scope to establish a library in which the
has recently been extended to the notes would reside and to establish a

teaching of financial statement analy security system that would allow the

sis These supplements are extensive students to retrieve the notes but not

enough to be considered software to alter them
textbooks

Until very recently the time sharing
This presentation covers the origins system was a DEC 11 60 with 28 mega
of these computer aids a detailing of bytes of disk storage and about 30
some of the problems encountered and terminals four of which were printing
solved and plans for modifying and terminals LA36 s The system now

improving upon the present systems of consists of a DEC 11 70 with 282 mega
computer help in use It relates the bytes of disk storage and about 50 user

personal experiences of two faculty terminals The terminals are located in
members who have initiated the use of one large student laboratory and in
the computerized lecture note system various faculty offices The time

sharing system is the property of and
is for exclusive use by faculty and

ORIGINS OF THE PROJECT students of Nicholls College of
Business Administration

This project originated with one

instructor s desire to build a set of The files are currently stored in a

lecture notes that would be easy to library account accessible by all

enlarge and update That requirement students whose account numbers allow
was easily met by the use of a word them access to that library The

processor or text editor Each segment structure of accounts is such that all
of the notes began as an outline and of students of a given instructor have
grew to full fledged prose and worked accounts which give them access to the

problems While the original motive same library regardless of which
for creating the notes was personal course they are registered for The
the instructor realized that students files in the library are established
could also benefit from access to with protection codes that allow stu
these notes and began to make them dents to read copies of those files
available to his students The innova but cannot write onto them This pre
tion in this process is that the notes vents students from accidentally or

were not distributed in the standard deliberately erasing or altering file
form of mimeographed handouts but in contents The instructor as owner of
the form of electronic text files the library account is the only per
which students could read from their son authorized or able to write into
terminal screens or dump to a printer those files thus he can update these
for reading at a later date The re files as appropriate This system of
sult is neither a set of handouts nor lecture notes and other computer aids
a student workbook but a useful set has been in use for over four years
of outlines glossaries notes and with no known security problems
worked problems an electronic text

83



The lecture note files were construc individual lecture note files range in

tedusing an old fashioned text length fYom four to over twenty pages

editor EDT It is not a modern word of single spaced text

processor but it possesses several

valuable features not found in all In Management Science there are six

modern word processors such as an lecture note files plus Help Sylla
indexing feature and a mechanism for bus and Answer files The lecture note

allowing for footnotes EDT will not files cover the topics of Introduction

by itself produce the finished text to Management Science Decision Analy
file it does not perform in the what sis Forecasting Linear Programming

you see is what you get mode Rather Transportation Algorithm and Inventory

the EDT file is embedded with Idot Analysis
commands to control margins spacing
pagination etc The EDT file is used In Business Research Methods there

as the source file to the RUNOFF util are nine lecture note files plus

ity which translates the text and Help Syllabus and Research Topic
embedded commands into the finished files The lecture note files cover

text file The instructor constructed the following areas Introduction to

the lecture note files in his faculty Business Research Use of Scientific

account on the time sharing system Method and Modeling Vocabulary of

then used RUNOFF to send finished text Research Research Design Measurement

files to the student library account and Scaling Instrument Design and

At the same time the library versions Administration Sampling Procedures

of the files are given a read only Stat istical Methods and Report

protection code Students retrieve Writing

copies of files by use of the Periphe
ral Interchange Program PIP utility In a 11 cases above the Syll abus fil e

As discussed in later sections modi is an electronic version of a printed

fications have recently been made in handout furnished on the first day of

both file creation and file retrieval classes The Help file contains a

techniques listing and brief description of each
of the files for student use and is

posted on bulletin boards in the com

DR SHELL S SYSTEM puter labs

Current utilization of computerized These supplements have been successful

help for the Operations Management enough to warrant their extension into

course consists of 11 lecture note other course areas such as finance

files totaling over 150 pages a

general HELP file a course syllabus
file a series of homework answer hint DR MCMANIS SYSTEM

files and a set of homework problem
files which supplement the required Dr McManis has converted a number of

textbook s problems The lecture note WordStar micro computer files to the

files cover the following topics DEC time sharing system These fifteen

Introduction to Operations Management files outline a course in Financial

Linear Programming Concepts Linear Statement Analysis and were original

Programming Applications Forecasting ly intended to become a hardbound

Product and Process Design Capacity published textbook Dr McManis con

and Location Decisions Transportation cerned about student overuse of prin

Models Layout Decisions Inventory ters wrote a BASIC language Menu

Management Material Requirements program that simplified file retrieval

Planning and Quality Assurance The procedures and that restricted prin
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ting at the same time printed to a disk file to produce an

ASCII file that was then uploaded to

Dr McManis became interested in the the DEC system and stored in a library
lecture note system as a result of the account that is accessible only to
obvious success that Dr Shell and his students in the instructor s user

students had experienced Dr McManis group A menu program was written to
has drafted most of a textbook in provide students with an easy method
financial statement analysis but has to access the text files The menu

found it difficult to share his infor program also provides control over

mation with students The need to student access It does not permit
share information was significant printing of the files or access to the
because his approach was very differ files from a printing terminal It
ent from that used by any other also provides pagination of the files
author In order to evaluate the while they are being displayed
validity of the new approach Dr
McManis has used it in his classes An advantage of using the time sharing
since shortly after a preliminary approach with restricted printing is
outline was developed Each semester the ability to control copy that is
the outline has been revised and addi preliminary and therefore subject to
tionrl text written in those areas error and or lack of documentation It
that worked smoothly the prior also protects the author s ability to
semester publish the work at a later date

His text materials were too large to
cost effectively reproduce in hard ADVANTAGES OF THE CURRENT SYSTEM

copy printed form for the students

particularly in light of the frequency The advantages of this computer aids
of updates to the material As a system can be divided into those bene
first attempt to provide students with fits which derive from the content of
access to the information in a compu the materials and their generic compu
ter readable format Dr McManis made terization and those which arise from
available floppy disks containing use in a time sharing system In a

ASCII text files that could be dis time sharing environment each file on

played on any MS DOS micro computer disk can support many users simultan
But rather than read text files on eously Students can use the system at
their monitors most students quickly any time even after hours with a modem
chose to print their diskette con on a home computer This may prove the
tents This resulted in a less effi greatest advantage in relieving the
cient reproduction method than if the instructor of some student visits to
material had been reproduced by con the office for what did I miss in
ventional means class today

This provided the impetus for Dr The instructor s lecture notes do not

McManis to explore a method of making need to be complete at time of initial
the text available on the DEC 11 70 issue portions of notes that are

system where printing could be con incomplete can be shown in outline
trolled He also saw a second advantage form to be augmented in later ver
of using the time sharing system stat sions or in class To accommodate
istics could be accumulated on student updates and revisions the notes
usage should show date and version number

such as Latest version number is
The original text was written using x xx date mm dd yy
WordStar on a micro computer It was
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One of the finest advantages of the
I dynami c

I

computerized lecture notes is the

ability to incorporate computer gener It is desirable to break lecture notes

ated output into text files Students into mana eab1e sections of perhaps

frequently use such programs as fifteen pages or less Such files

LINPRO TRNPRT DECMAK and STAT The should be short enough to encourage

first three of these packages are reading at the terminal not printing

unpublished programs written by and or them for later reading Another advan

modified by the faculty and staff at tage of the shorter file length lies

Nicholls State these programs cover in the ease of updating The instruc

linear programming the transportation tor has shorter files to work with

algorithm and decision tables decision reducing the amount of computer time

analysis STAT is the DEC supported devoted to recalling and saving files

statistical analysis package As dis The student has only to check those

cussed in a later section students files which have changed and not

also make use of a wide variety of bother with those files which have not

micro computer software including TWIN been recently updated
a LOTUS 123 clone and MICROSOM a

McGraw Hill decision support package Students obtain several benefits from

Inclusion of micro computer sessions the computer supplements that have

into the text files is covered in that been described Most instructors

section The note files can include deviate from the material contained in

verbatim terminal sessions illustra the required textbook If a specific

ting their use In the time share deviation is important the faculty

system this is done with the help of member mclY di stribute an appropri ate

the DEC pseudo keyboard utility handout to supplement the lecture On

ATPK which captures entire terminal the other hand if the deviation is

sessions user inputs computer minor or consists of an alternative

prompts and outputs into text files way of explaining text material the

These text files can later be edited instructor may likely leave such

to remove typographical errors and changes to the students I abil ity to

unwanted repetitive or extraneous take the ir own lecture notes of good

material The computer sessions can be quality When this approach is taken

further edited to include explanatory two problems are created First not

text as desired The results can be a 11 studlents are good note takers Any

stored as text files printed as lec errors they make in taking notes be

ture notes or converted to transparen come a part of their study materi a 1 s

cies for class use Second if a student misses class it

becomes difficult for him to obtain

Currently there is substantial use of accurate versions of the material

transparencies built from the com missed The student must then rely on

puter solved problems contained in the the notes of other students which may

lecture notes An alternative to suffer the same inaccuracies as his

transparencies is live large screen own had he been present or must make

computer demonstrations The College a special visit to discuss the matter

of Business has this technology and with the instructor The computer

uses it frequently but this 1S the based set of lecture notes corrects

subject of another paper The use of both of these problems Students have

transparencies is static in that it a convenient method of checking the

does not permit interactive changes in accuracy of their own notes they have

the problem being demonstrated Use of an additional source of information

live computer demonstrations allows for notes on missed classes

for such changes and is therefore more
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DISADVANTAGES OF THE CURRENT SYSTEM Catalog or 01 Directory commands
The amount of unwanted printing is

One disadvantage of the time share therefore currently controlled by not

approach is the inability to print a actively disseminating knowledge about

partial file in time share system the use of the PIP utility or names

this disadvantage does not exist in a and locations of the specific note
micro computer environment because of files
the ability to print a partial file in
micro based system through the Print Under both lecture note systems that
screen function or the LIST6 or simi have been described the student can

lar utility This disadvantage may view the note files from top to bottom

disappear with the use of a menu pro only The current design does not
gram to control the amount of informa permit backing up to previous pages
tion available at each student s call or sections of a file

Some aspects of lecture cannot be

easily contained in the computerized MODIFICATIONS AND IMPROVEMENTS
notes graphs are one example complex
equations are another since EDT does There have been several developments
not support subscripts and fancy during the four years of field testing
graphics Where this occurs simply these materials These developments
insert into the notes This material have led to changes in the manner in
will be covered only in the class which the computerized course aids
room Perhaps a brief summary or have been implemented First the
outline can be used to hint at the university has acquired significant
missing contents This occurs commonly numbers of micro computers operating
where special graphics and symbols in a largely separate environment from
cannot be captured by the text file the time sharing system Student
for inclusion in the lecture notes problem solving software is now largely

micro computer based using McGraw
Currently students in Dr Shel1 s Hillis MICROSOM in management science
classes can either view note files on and using MICROSOM and TWIN in opera
their terminal screen or send note tions management Some time sharing
files to a printer This uses a lot of software remains in use

paper and is not a permanently desir
able way to use the system This is Two issues arose with the arrival of
not a very efficient way to distribute MS DOS micro computers in sufficient
printed materials It is also costly quantity for general student use

using large quantities of paper and First could or should the notes be
ribbons there are currently no lab transferred to the micro computer envir
fees for computer use and the budget onment and how would the management of
has been quite limited Again a menu the micro based system differ from
program can insulate the system management of the time sharing system
against widespread printing of files What are the advantages and disadvan
So far the DEC operating system can tages of each environment For example
not prohibit specific uses of the PIP updates on a micro computer based
command so that knowledgeable system might be more cumbersome than in
students hackers can still print a time sharing environment Also there
files by appropriate use of PIP is practically no upper limit on file
bypassing the Menu program To do so contents in the time sharing environ
requires only that they know the names ment but there might be such restric
of the lecture note files this list tions in a micro computer environment
is available through the general CAT Alternatively the notes can be
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contained in a system much like the variety of hardware software combina

sequence of help screens of Lotus or tions and would make only modest

Twin This may not be practical as a demands on the technical staff of the

spreadsheet screen may hold too little computing center Students do in fact

information per screen Such a note learn more and faster with these sys

system might eliminate the current tems in place Construction of lecture

disadvantage not being able to back up note files and other educational aids

to review a previous section of a file should encourage authorship by

Second could micro computer outputs be facuHy

uploaded to the DEC time sharing system
for inclusion into the electronic
notes

REFERENCES

The ease of updating files might be 1 Charp Sylvia Editorial TH E

mimicked by a network of micros linked Journal September 1987 p 10

to a file server One update from the

master account library account 2 DucklJOrth Edwin A James Kelley

serves all users no need for each and Stephen Wilson AI Goes to

student to write a fresh copy to his School Academic Computing

or her disk November 1987 pp 6 10 38 43 62

63

The ability to capture terminal or

computer sessions is also possible in 3 Reisman Sorel Selecting

a micro computer environment but to a Educational Software for Use with

lesser degree It is possible to use Textbooks T H E JournaL January

the printscreen function to send 1987 pp 80 84

screen images to file rather than to

printer This is obviously not quite 4 Smith Davi d How the

the same as sending entire terminal Microcomputer Boom Changed British

sessions to file In a micro computer Schools T H E Journal Dec Jan

environment for the lecture aids 1987 88 pp 81 84

graphics characters could normally be

included in the files but in a system 5 Smith James H Coursework

where micro computer outputs are up DeVE 1 opment in a Framework I I

loaded to a time sharing system cap Environment Academic Computing

turing graphics might be impossible November 1987 pp 22 25 43 45

Discussions have been held on poten 6 van Weert Tom J Information

tially allowing students to print Technology in Education The

certain files or to print portions of Situation in the Netherlands

files using a maximum page count per T H E Journal Dec Jan 1987 88

session approach These ideas have pp 77 80

not been implemented at this point

CONCLUSIONS AND RECOMMENDATIONS

The systems of lecture note files and

other computer enhanced learning aids

work quite well although they
continue to evolve The experiences
related here suggest that such systems
could easily be installed in a wide
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IMPLEMENTATION EXAMPLES

To illustrate the required phases of the of the pseudocodeusfng COBOL with IDMS
database oriented approach in program and COBOL with SOL respectively Figure 7
design we will show three examples illustrates partial implementation of the action
Figures 5 and 6 show partial implemen ation diagram using IDEAL

MAIN

Read INPUT FILE at end move Yto WSENDOF FILE FLAG
Perform ORDER until ENDOF FILE
STOP RUN

ORDER

Obtain calc CUSTOMER using INPUT CUST NUMBER
Perform CUSTOMER
If CUSTOMER FOUND

Obtain ORDER within ORDERNUMBERSET using MIN ORDER NUMBER
Perform CHECK ORDER until DB RECNOT FOUND
Store ORDER

Move zeros to ORDERTOTAL
Move zeros to WSOPEN L1NES
Perform ORDER LINE until CONTROL BREAK OR ENDOF FILE
Obtain ORDER within ORDERED PRODUCT SET
Perform UPDATE ORDER

Obtain CUSTOMER within CUSTOMER ORDER SET
Perform UPDATE CUSTOMER

CUSTOMER

IF DB RECNOT FOUND
Generate INVALIDCUST DETAlL

Read INPUT FILE at end move Y to WSENDOF FILE FlAG

CHECKORDER

Add 1 to ORDERNUMBER

Obtain calc ORDER using ORDER NUMBER

ORDERLINE

Obtain calc PRODUCT using INPUT PROD NUMBER
Perform PRODUCT
If PRODUCT FOUND

Compute EXTENDED PRICE PRICE ORDEREDQUANTlTY
Add EXTENDEDPRICE to ORDER TOTAL
Add 1 to WSOPEN L1NES

Store ORDERLINE

Obtain PRODUCT within PRODUCT ORDER SET
Perform UPDATE PRODUCT

Read INPUT FILE at end move Yto WSENDOF FILE FLAG

Figure 5 Partial COBOL IOMS Program from Pseudocode
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MAIN

Read INPUT FILE at end move Y to WSENDOF FILE FLAG

Perform ORDER until ENDOf FILE

STOP RUN

ORDER
Obtain calc CUSTOMER using INPUT CUST NUMBER

Perform CUSTOMER

If CUSTOMER FOUND

Obtain ORDER within ORDER NUMBER SET using MIN ORDER NUMBER

Perform CHECK ORDER until DBRECNOT FOUND

Store ORDER

Move zeros to ORDERTOTAL

Move zeros to WSOPEN L1NES

Perform ORDER LINE until CONTROL BREAK OR ENDOF FILE

Obtain ORDER within ORDERED PRODUCT SET

Perform UPDATE ORDER

Obtain CUSTOMER within CUSTOMERORDER SET

Perform UPDATECUSTOMER

CUSTOMER
IF DB RECNOT FOUND

Generate INVAUDCUST DETAlL

Read INPUT FILE at end move Y to WSENDOF FlLE FLAG

CHECK ORDER

Add 1 to ORDERNUMBER

Obtain calc ORDER using ORDERNUMBER

ORDERLINE

Obtain calc PRODUCT using INPUT PRODNUMBER

Perform PRODUCT

If PRODUCT FOUND

Compute EXTENDEDPRICE PRICE ORDEREDQUANTITY

Add EXTENDEDPRICE to ORDERTOTAL

Add 1 to WSOPEN L1NES

Store ORDERLINE

Obtain PRODUCT within PRODUCT ORDERSET

Perform UPDATE PRODUCT

Read INPUT FILE at end move Y to WSENDOF FiLE FLAG

Figure 5 Partial COBOL IOMS Program from pseudocode
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PRODUCT

If DBRECNOT FOUND

Generate INVALlD PROD DETAIL

UPDATE PRODUCT
Add ORDERED QUANTITY to QUANTITY DUE OUT

Modify PRODUCT

UPDATE ORDER

Move WSOPEN L1NES to OPEN L1NES

Modify ORDER

UPDATE CUSTOMER

Add ORDER TOTAL to ACCOUNT BALANCE

Modify CUSTOMER

Figure 5 Partial COBOL IOMS Program from Pseudocode conI

MAIN

Read INPUT FILE at end move Y to WS END OF FILE FlAG

Perform ORDER until END OF FILE

STOP RUN

ORDER

Exec SQL select CUSTOMER where CUSTOMER INPUT CUSTOMER NUMBER
Perform CUSTOMER

If CUSTOMER FOUND

Exec SQL select ORDER where ORDER MIN ORDER NUMBER
Perform CHECK ORDER until DB RECNOT FOUND

Exec SOL insert

Into ORDER ORDER

values ORDER NUMBER

Move zerosto ORDER TOTAL

Move zerosto WSOPEN L1NES

Perform ORDER LINE until CONTROL BREAK OR END OF FILE

Exec SQL selectORDER where ORDER ORDER NUMBER

Perform UPDATE ORDER

Exec SQL select CUSTOMER where CUSTOMER CUSTOMER NUMBER
Perform UPDATE CUSTOMER

Figure 6 Partial COBOL SOL Program from Pseudocode
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CUSTOMER
If SQLCODE 100

Generate INVALlD CUST DETAIL

Read INPUT FILE at end move y to WS ENDOF FILE FLAG

CHECK ORDER
Add 1 to ORDERNUMBER

Exec SQL select ORDER where ORDER ORDER NUMBER

ORDER LINE

Exec SQL select PRODUCT where PRODUCT INPUT PRODUCT NUMBER

Perform PRODUCT

If PRODUCT FOUND

Compute EXTENDED PRICE PRICE ORDERED QUANTlTY

Add EXTENDEDPRICE to ORDER TOTAL

Add 1 to WSOPEN L1NES

Exec SQL insert

into ORDERLINE ORDEREDPRICE

values PRICE

Exec SQLselect PRODUCT where PRODUCT INPUT PRODUCT NUMBER

Perform UPDATE PRODUCT

Read INPUT FiLE at end move Y to WS ENDOF FILE FLAG

PRODUCT
If SQLCODE 100

Generate INVALIDPRODDETAlL

UPDATE PRODUCT

Exec SQL update PRODUCT set QUANTITY DUE OUT ORDERED QUANTITY

UPDATE ORDER

Exec SQL update ORDER set OPEN L1NES WSOPEN L1NES

UPDATE CUSTOMER
Exec SQL update CUSTOMER set ACCOUNT BALANCE ORDER TOTAL

Figure 6 Partial COBOL SOL Program from Pseudocode cont
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ADDORDER Procedure

Transmit ORDERTRANSACTION ENTRY SCREEN

For each CUSTOMER DATAVlEWwhere CUST NO SCREEN CUST NO

Add 1 to SCREEN NUMBER ORDERS

Set NUMBERORDERS to SCREEN NUMBER ORDERS
EndFor

For new ORDER DATAVlEW

If VALIDADD

Set ORDER DATAVlEW by name

Sse

QuitADDORDER
End If

EndFor

For each ORDER LINE DATAVlEW

Do PROCESSORDER L1NE

EndFor

EndProc

PROCESSORDER L1NE Procedure

For new ORDER L1NE DATAVlEW

where ORDER NUMBER SCREEN ORDER NUMBER

Set ORDER L1NE DATAVlEW by name

Add 1 to SCREEN OPENoRDER L1NES

Set OPEN ORDER L1NES SCREEN OPEN ORDER L1NES
EndFor

EndProc

Figure 7 PartiallOEAL Program from Action Oiagram

When implementing pseudocode with a the record itself and any related records
procedural programming language there are Although we are now accessing a

some specific guidelines which are database we will still be doing control
recommended Within these guidelines break processing where related sets of
specific conventions vary depending on record values determine our control
whether processing is for retrieving adding break levels For example for each
updating or deleting or simply positioning to customer in the customer set all orders
records Each case is discussed separately for that customer must be processed
below before accessing the next customer In

addition all order lines from the order
a Retrieving records When performing line set that match the given order would

database retrieval processing we want be accessed before processing the next
to issue a command to obtain a record order This is clearly control break
or table occurrence check the database processing with the major break being
status to make sure no unexpected error customer intermediate break on order
codes were encountered then process and minor break on order line In

75

f LillO



COBOL we implement this as follows command

1 Get the first or only desired record
occurrence for a table or record b Adding records For modules which add

type In figure 5 this was done with new re cord occurrences the approach

an OBTAIN CALC for customer is much different We are again doing

and an OBTAIN FIRST or LAST control break processing but this time

record WITHIN set command In based on a transaction file To better

the SQL example an EXEC SOL understand what is involved it may be

SELECT
i1 command was used to helpful to talk in terms of an order object

access a single record occurrence 3 wtlich is a meaningful entity to a

An SOL cursor command would user Object entities consist of several

permit access to records from a set database entities record types I tables

one at a time Objects can then be broken Into sub

olJjects which also are meaningful units

2 Use an IF statement to check for For an order object we will define a

any expected error conditions Le a customer sub object consisting of

record not found or no records in customer and order history information

an expected set of records Error and stored as CUSTOMER and ORDER

conditions are handled within th HISTORY records an order header

TH N statements If there are n sub object usi19 the ORDER record

errors PERFORM a lower Ieve and an order Iinesiib objecfmaae up of

module until end of set to process ORDER LINE and PRODUCT records

that record type as part of the Control break processing is then done at

ELSE clause In the examples this three levels for the above example

was used to terminate processing if where each level may require processing

no product was found and to create of several database tables or record

a new order history if none was types corresponding to the sub objects

found
defined In COBOL we will implement
this processing as follows

3 IMPORTANT In the module

PERFORMed to process that record 1 At each transaction control break

type check the database status follow a top do n approach to

before doing any other processing accessing and validating sub object

In IDMS you do so with q mcord table occurr nces For

PERFORM IDMS STATUS I order level processing we first

statement in SOL you check th access the customer record then

value of SOLCODE You can then the order history record associated

do any processing related to this with the order We validate each

record type which may include get
rElcord to make su e corresponding

ting record occurrences for lower occurrence re In the database

level record types on the logical b1efore continuing

access map and PERFORMing
modules to to process those 2 Once all higher level occurrences

records
have been validated we assign the

key value Le the next order

4 When processing a set of related number within a range of permitted

record occurrences get the next re values for a new order and store

lated record of that type as the last ttle record

statement of the module In IDMS

this would be an OBTAIN 3 VVe then perform the next lower level

NEXT PRiOR record WITHIN set of processing until a control break

command For SOL it would be an occurs for the current level Le or

EXEC SOL FETCH X INTO del pro e sing until there is a
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change of customer Of order num
SUMMARYer order line processing until there

IS a change of order number etc
This paper presented data orientedWe get the next input transaction a

record at the lowest level of approach to program design as an

processing alternative to the more traditional functional
application oriented approach This

4 When a control break occurs we approach forces the data to be the focal
close out processing of the current point of the program design subordinating

level For example before going on
the aPRlication Emphasis was placed on

to the next new order to be the LogIcal Access Map LAM as the basis
processed the current order must be of the design Pseudocode or action
closed out This involves updating diagrams were shown as logical extensions
that order order history and custo of the LAM to implement the design using
mer to reflect any changes made as procedu al Cr non pr c dural languages A

a result of lower level processing
set of gUidelines for thiS Implementation were

plus re initializing any default values proposed
required for the new order occur
rence to be added
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AN INNOVATIVE METHOD OF PROJECT MANAGEMENT IN SYSTEM DEVELOPMENT COURSES

Reagan M Rams ower Baylor 1Jniversity

James R King Jr Baylor trniversity

Abstract

An interesting situation facing instructors te aching classes which

utilize case projects to teach systems developllllent ie system

analysis system design and senior project courses is the simulation

of a project management environment This paper clarifies the problem

recognizes its causes and discusses the results of an approach which

used MBA students as project managers to overcome previously encountered

problems

Introduction

not understand Animosity is aggravated
when peer appointed leaders manage in

Instructors in information system classes
either an authoritative or cavalier

face considerable problems in simulating
style

the project manager s role when informa I

tion systems projects are employed to
nstructor aelection of student project

teach development concepts and knowledge
managers also puts the student project

Courses facing this problem include
leaders in management roles for which

Systems Analysis Systems Design and the
they generally do not have the necessary

proj t i

I

Senior IS Project course The variety of
i

ec management exper ence and train

methods used by instructors to simulate
ng to function effectively This

the project manager role are
naivete can be acute in areas such as

determinil1g which team tasks should be

1 Instructor selects a student
performed hy project management and which

to act as a project manager
should be performed by team members

instructor selection
Additionally peer group students serving

2 Instructor allows the project
as project managers are often incapable

manager to emerge naturally
of motivating the team dealing profess

from the student group
ionally with team members on a one to OnE

student selection
basis and commanding the respect of team

members

3 Instructor plays the role of

project manager in addition to

the teaching role instructor
Student Selection

as project manager A second method employed by some in

Each of these methods has inherent
structors is to let the manager s role

problems which will be discussed in the evolve naturally within the group This

following sections
method assumes that the individual on the

team which manifests the best leadership

Instructor Selection
capabilities will emerge via student

selection as the designated project man

Instructor selection of individuals to agel The problems associated with peel

serve as project leaders normally causes students serving as project managers

some degree of resentment towards the menl ioned previously can be more acute

leader by the other students Resentment when this method is used since a demo

typically occurs because team members cratic process is often used by the

feel they have been given subordinate students for selection

roles in the project for reasons they do
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Two intrinsic problems with this method stance is an instructor giving a group
occur when more than one qualified a grade by telling them when they deviate

student emerges as a potential project from desired performance levels during
manager or no qualified students emerge intermediate stages or is the instructor

as potential project mangers The former letting the group fail by not pointing
problem results in alienating students out inadequacies when they are detected

who were eager to be selected as project by the instructor

managers The latter problem places
either the students or the instructor in Due to the problems encountered with the

the position of selecting a reluctant three approaches presented an alterna

pupil as project leader As a result tive using M B A students in an Informa

project management is reduced to tion Systems Productivity class as pro

consensus decision making or leaderless ject managers was developed
inaction

Solution

Instructor as Project Manager
Students in a graduate course on Managing

A third method of group project manage Information Systems Productivity were

ment involves having the instructor serve selected to serve as project managers for

as an informal manager for all project the group projects in three undergraduate
groups This method places an incredible courses mentioned above These students

time burden on the instructor if it is were selected because of their technical

done correctly Additionally the in and managerial Information Systems
4 structor is burdened in that he must deal education their project management

with the problem of privileged informa training obtained in the ISM class and

tion It is up to the instructor to their general management education

decide what information acquired through through the M B A program The graduate
interactions with one group should be students were assigned to only one group

passed along to the other groups in only one of the three undergraduate
Finally the instructor has to deal with courses The project managers were

the desire to provide too much help to a directly responsible to the instructor in

struggling group This can become unfair the graduate class The graduate
to other groups and even to the members instructor acted as the Director of

of the group being helped An inevitable Systems Development and the boss of the

problem that arises in all three of the project managers The team members were

methods but is especially prevalent in directly responsible to their project
the last approach concerns the in manager There was no formal direct

structor s dual role as project advisor relationship between the course

and evaluator grader for all projects instructors and team members except as

The instructor finds it necessary to students in their classes

instruct and advise project groups on

methods and techniques which enhance the It was hoped that the problems en

probability of successful development A countered with other methods of project
Imanagement in undergraduate systemsdifficult problem is created when the

instructor must assign grades to the development classes would be eliminated

projects and finds some groups applied by creating a project management en

all the methods and techniques taught but vironment in this method The following
had poor performance on the project and section discusses the results of using
other groups ignored the methods and theISM graduate students as project

techniques taught but developed out managers for the systems development

standing projects The instructor must classes
also face the dilemma of providing
feedback during the project For in
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Results easier to eep from passing along that

Using graduate students to serve as

which 1i1aS known by the instructors

project managers in undergraduate system The instructor in the graduate class

development courses helped overcome many found this approach created an out

of the problems encountered with the standing eTlvironment to teach project

other methods A problem almost com management techniques Project managers

pletely surmounted by the new technique were able t o test in a real development

was the lack of project management environment project management concepts

training Even though many of the gradu and produc1 ivity techniques The

ate students had no previous experience students learned from their mistakes

as project managers the graduate program Class disCl1ssions were vivid realistic

appeared to have given them a working and meaninl ful The students often

knowledge of group management techniques craved anS1rrers to questions of

interpersonal communications and a

better understanding of the responsi 1 How to motivate

bilities of management and those of team 2 How to give directions which

members
would be carried out

3 How detailed should

A second problem that was overcome was instructions to team members

the resentment of peer project managers
be

by team members The team members did 4 What style of management is

not display any resentment towards the approprlate

graduate project managers and did not

view them as peers The problems of no When the instructor taught this class l

leader emerging within a group or too without the aforementioned development

many potential leaders emerging when the setting the students often found

manager selection decision was left up to discussior of motivation communication

an evolutionary process was overcome and manage ment style boring and tedious

since the project leaders were appointed
by their boss the graduate class Even though most of the problems with

instructor
previous methods were overcome or

mitigated by using graduate students one

Using the graduate students as project important deficiency still existed Some

leaders definitely relieved many of the of the graduate project leaders were

problems of the instructors in the ineffective managers For many different

systems development courses Since team reasons 1they failed to provide the

members were required to take problems to necessary inspiration to their team

the graduate leader the instructor was members tl successful1y accomplish the

called upon only when the graduate stu project

dent was incapable of providing a

solution or when a possible solution was The two most important reasons for this

out of the control of the graduate stu lack of management success related to the

dent Even though this occurred numerous knowledge base of the project leaders

times the amount of time the instructors
The technical skills of the project

had to actively participate in the pro
leaders varied widely Inadequate

jects was radically reduced The in technical support by a project manager

structors were able to keep personally meant that the instructor had to fill the

removed from the projects because of this gap and this often caused the team mem

reduced interaction Tnis meant there bers to lose respect for their project

was less of a chance to try and help leader This was particularly prevalent

those teams that were struggling It in the system design and applied software

also meant that there was less privileged developme nt courses where programming was

information to be passed along and it was a signiflcant amount of the development
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USING DEBATE IN THE CLASSROOM TO ENHANCE IS LEARNING
Dr Melvyn Weisel

School of Computer Science and Information systems
Pace University NY

ABSTRACT

This paper represents the author s efforts to utilize
debates as a mechanism for improving instruction in the

information systems classroom Specifically it describes

this implementation in regard to a graduate course entitled

Policy and Practice in Information Systems The author

details the methodology used for such an implementation and

describes the objectives for such an implementation from

both the instructor s and the student s pers ective
While the paper does present student oplnion as to the

values of debate in the classroom it does not attempt to

measure the effects of such an implementation on such

variables as student achievement retention of information
or overall conceptual learning The author recognizes that

this would require an analysis of data that are not yet
available for this purpose Nonetheless the author presents
a very positive perspective based on his own perceptions and

on the feedback that has been generated from the students
involved in this effort

questions tha will cause the

RATIONALE students to proceed from their

present state of awareness and

I really don t recall my skill towards that objective
initial exposure to the Yet when I think back on my

i concepts of a Socratic approach own educational experiences it
I to education It seems like is sad to think how few of my
I
I
I ve always had an affinity for instructors have taken the time

the use of questions as a means and trouble to plan in this

of leading students to manner

discover principles on their

I own I imagine that many Let s face it Most of us

lecturers in Systems Analysis have gone through our entire

I share this feeling since it university career with our

really is just another form of classroom experiences entirely
careful systems development confined to a structured
After all just as the output delivery system in which the

must be decided first and then professor lectures and the

used to help determine the students take notes And even

structure of the system so the worse some of these sessions

objective s of the lesson must were downright boring Small
first be clarified in the wonder since many of the

instructor s mind From there lectures were delivered with

the instructor then works the instructor simply reading
backwards by dev loping tho e
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from a prepared text or sheaf completion of the degree
of notes The minor deviations requirements so that they could

from this theme such as having utilize the learnings gained
one of the students deliver a from courses previously taken

report or on even less As can loe gathered from the

frequent occasions using a title the course content deals

media presentation simply with developing an

served to confirm the tedium understanding of those

that existed in so many principles from which one can

classrooms Even in those develop a coherent set of

classes where questions were policies and practices for an

frequently used to encourage Information Systems department
student participation or where or division
exercises and or homework were Obviously a course of this

reviewed as a means of nature will be most effective

enforcing the development of if it focuses on those issues

new skills many classes that are the subjects of

quickly fell into a dull concern for today s journals
routine continuing day after and periodicals These issues

day interrupted only by an in turn frequently contain

occasional quiz or exam And matlerials that are somewhat

now we the former students controversial and lend

have become the professors and themselves most easily to some

according to steven Cahn in his form of debate

recent commentary on Ethics in

Academia many of us are STRUCTURING THE POLICY AND

continuing the same laborious PRACTICE COURSE

routines established by our

predecessors It would The class in Policy and

certainly seem that a search Practice began in the spring
for alternatives to the semester of 1988 It was

traditional instructional scheduled for one three hour

modes might be fruitful session per week throughout the

fifteen week semester It was

An opportunity to explore decided to hold eleven debates

such an alternative presented over the course of the

itself to me while in my semester with the other four

current position as Associate sessions being devoted to

Professor of Computer introductory work testing and

Information Systems at Pace general lectures Twenty three

University in New York As were students enrolled in the

part of a new graduate program course I had planned each

an MS in Information systems a debate team to consist of five

new course was developed or six participants meaning
entitled Policy and Practice that each student should be an

in Information Systems This active team member for five

was envisioned as a capstone debates over the course of the

course for those students near semester In addition in
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order to provide identifiable It also must be realized that

leadership for the team effort in practice the actual time

every debating would be headed divisions are only loosely

by a captain The captain maintained Should a specific
would be responsible for lecture or debate require more

coordinating the individual than the single hour allotment

efforts of the team members this would be achieved by

Since there were to be eleven shortening the time allocated

debates twenty two of the for team meetings
twenty three participants would

During this middle hour
be able to serve as team

captain for one of their five the team meetin9 session the

debate sessions class splits up 1nto groups in

accordance with a debate

As one might surmise not schedule distributed early in

every topic in any given course the semester This time is

curriculum may be suitable for used to allow the team to

a debate In fact the course review the periodicals and

content of Policy and articles which have been

Practice included several gathered by individual team

topics which could be better members and to generates a

handled in a more traditional strategy for the debate

manner For example much of itself

the material related to

subjects such as Planning or The debates all follow the

Risk Analysis would be etter same basic format This format

suited to a lecture and open was presented to the students

discussion that to a two sided at one of the introductory

debate session The problem sessions in which it was also

was therefore to develop a carefully explained that the

course structure that would overall objective of the debate

allow for presentation of these was to review the materials

topics in an other than debate germane to the topic not to

mode while still facilitating try and emerge victorious The

the debates for those topics format allowed each team to

most suitable It was decided make a brief opening
that an appropriate solution presentation which supported
would be to divide the typical their position after which

class session into three each team would alternate in

components an opening lecture asking a question of their

team meetings and a debate opponents These questions
This would allow for were prepared during the team

presentation of materials that meeting sessions It was

were basically inimical to the during these questioning
debate format and would also periods that some very lively

break up the three consecutive discussions actually took

hours of instruction into more I place In a debate about the

palatable hour long components merits of charging out the
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costs of information systems to three hour session had ended

the users for example and con tinued to voice their

questioning about the ethical positions on the issue that had

and moral convictions of the just been discussed

opposing teams brought some

heated but good humored Every debate was also

responses Throughout all the reviewed during the opening
debates in fact an overall part of the following class

tone of camaraderie and good session At this time I would

spirit was always present I generabe feedback from the non

imagine that everyone realized team members in the audience

that today s opponent might and solicit their feelings and

very well be tomorrow s opinions about the subject
partners on anoth r topic debated during the previous

session

In my desire to avoid

dominating any discussion or OBJECTIVES OF DEBATE

prejudicing any issue I tried INSTRUCTOR S PERSPECTIVE

to remain quiet for at least
the first half of the debate It is important to

session although sometimes recognize that in addition to

without success Since every structuring the work the

team had been asked to provide student must do in preparing
me with a written outline of for a debate topic the

the opening position statement debates provided a strong
and a list of questions that motivational force

the were prepared to ask of Nonetheless I was concerned

the1r opponents I could sense about those times that the

the direction that the debate student was part of the

would take in advance and was audience and not a member of

able to insure that the one of the two teams at the

discussion remained on the front of the room I was very

right track with a minimum of much aw are that these students

actual intervention during the must be encouraged to actively
debate participate in all of the

sessions even those in which

The overall format worked the student is not an official

very well and the only team memwer Since each

complaints voiced by the student will be an actual

students were related to the debater only once every two to

shortness of the debate portion three weeks this participation
of the session They would during the off weeks is

undoubtedly have preferred to significant

dispense completely with the
One must recognize that

opening lectures As it is
on many occasions several of the mot ivation provided by the

the students would remain in debates can be a leeting
the classroom after the regular phenomenon in that it is I
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sometimes built on the fragile appropriate to each topic to

foundation of success As such the appropriate team captains
it is incumbent upon the These were designed to serve as

instructor to insure that the seed documentation about the

actual class ses ions are not subject at hand

allowed to cause a student to

leave with a feeling of having Finally the debates

lost the debate The should create a feeling for

instructor must do everything team effort and cooperation
in his or her power to make among team members In this

certain that the students fully sense the debates are viewed as

understand that the success of preparing the students for

a session is based on how those future occasions in the

thoroughly a topic has been business environment when team

explored and not on whether one cooperation is critical to the

side or another has prevailed success of a project
In fact it is the obligation
of the instructor to insure OBJECTIVES OF DEBATE STUCENT

that no session ever ends with PERSPECTIVE

an obvious advantage being held

by one team or the other In There should be no

this regard those topics that misconceptions about the fact

do not allow for a full that every student wants to end

exploration and give and take each session as a winner

by two different positions are However for the most part
not really suitable for these this desire is really an

debates and should best be extension of the student s need

dealt with by lecture or other to demonstrate his or her

type of lesson abilities and skills to the

instructor and to the class

Another concern was that Most students will look at the

the debates must stimulate the debates as an opportunity to do

students to research conduct so and provided that the

literature reviews and develop ground rules are presented at

knowledge in those areas which the very beginning of the

are being debated To help the semester will have no

students become aware of the difficulty in accepting the no

resources available for this winner concept

purpose one of the opening
An important concern for

lectures was devoted to a

review of the Pace and almost all the students related

surrounding area facilities to the grading system for the

available for this purpose see course This concern was

Appendix A and to proper expressed early in the semester

research methods In addition by some students who felt that

I distributed folders that I the hours spent in researching
had prepared in advance and preparing for the debate

containing articles and sources were not adequately displayed
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because of the finite time of fail safe and degree to

allotted to the debate itself which any program or system

This concern was alleviated b could be made fail safe not on

allowing the students to submlt moral or ethical ssues

written documentation
substantiating their efforts Second were there clearly

along with the basic debate two different yet defensible

materials points of view that emerged on

examination of the topic Were

In general the students these roughly equivalent
looked forward to the debates positions in that one could

as a means of providing more feel comfortable taking eithet

interesting learning side It should be noted that

experiences than the typical in many instances two teams

classroom approaches The are were simply assigned to a topic
also interested in discusslng and the team captains were

those issues that have allowed to determine jointly
relevance to the world of work which team would take the

and to the experiences that affirmative and which team

they have gained outside the would take the negative
university environment position This emphasized the

fact that the debates were

SELECTING THE DEBATE TOPICS being judged more on a review
of the issues than on the

Obviously much time and presentation and defense of a

effort must be spent in position
selecting topics that are In this sense the debate on

appropriate for debate Most centralization versus

of this work was done in the decent ralization of the IS

six months that preceded the function was an excellent

opening of class There were choicE in that it provided for

several rules of thumb that two rE latively equal positions
were used in reviewing
potential topics

Third was the topic
researchable in that articles

First was the topic and literature about the

integral to the subject at subject were available in the

hand In this specific case university library or a nearby

did the topic relate to the facility

Policy and Practice
curriculum In this regard I Fourth was the scope of

was quite flexible in that an the topic sufficiently broad

issue such as Star Wars was enough for the students to

included as a viable topic and expend time and energy in

eventually debat d It is research and yet narrow enough

interesting to note that most to be covered in the time

of the ensuing discussion allowed for a single debate

centered around the definition Obviously this rule of thumb
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was very difficult to enforce half the session Nonetheless

In point of fact many of the I was careful to come to each

topics would have warranted debate prepared with questions
additional debate time should that I could use to make

some have been available certain that both positions
were equally meritorious and

THE ROLE OF THE INSTRUCTOR that all the issues were

adequately presented These

One of the first tasks questions had to be used on

that I faced was to develop a several different occasions

meaningful schedule and For example during the debate

distribute the schedule early focused on our ability to

enough for the students to plan control the future development
their overall semester s of automation most of the

research This presented students felt naturally
somewhat of a problem in that comfortable taking the

the schedule obviously depended affirmative position and

on the actual class roster support for the negative side

which experience had taught had to be carefully built up to

was not reliable until after maintain proper balance

the first class session This
meant that I had to develop the In addition for those

schedule between the first and debates that were proceeding
second schedules This was without enough controversy or

further complicated by my notable enthusiasm I allowed

desire to ensure that the myself the luxury of playing
makeup of the debate teams was devils advocate and stirring
changed after every debate things up a bit This happened
rather than keeping the team only once or twice and the

rosters frozen throughout the participants generally needed

semester This constantly very little prodding to get
changing mix of participants involved in the spirit of the

hopefully would generate debate

maximum interaction during the
team meeting sessions and STUDENT FEEDBACK

prevent undesirable fixed
alliances from forming Student input was

Despite the time pressure the solicited at several times

schedule was available by the throughout the semester At

second week and debates the very first class meeting
actually began by the fourth for example the class was

week of the semester presented with the list of

potential topics see Appendix
As mentioned earlier one B for debate asked to respond

of my major concerns was to to them This proved both

minimize my influence during useful and motivational
the debate itself by
remaining quiet for at least After the ninth week of
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the semester halfway through It is recognized that

the debates the students were pending an evaluation based on

asked to express their opinions statistics gathered over

about the debates These were several years of applying the

uniformly positive although debate format in the classroom

the atmosphere in the classroom any conclusions drawn about the

was quite open and I actually effectiveness of the format is

encouraged critical feedback so premature These data are

that it could be used to being saved and the statistics

improve future class sessions will be presented in the

future I am confident that

Aside from the earlier they will support the

mentioned concerns about overwhelmingly positive verbal

grading the students had very appraisals that have been in

little critical commentary to evidence thus far

make throughout the semester
One suggestion however about

the size of the debate team

seems worth considering
Several students felt that

since the time was limited
smaller teams maximum of four

members per team would have

provided the participants with
a better opportunity to express
themselves individually This

constraint is logical and

should future class size allow

worth implementing

SUMMARY

Not only has the response
of the participants to the

debate format been

overwhelmingl positive but
their respons1veness in terms

of effort and achievement has

been most gratifying The

amount of preparation for these

debates is obvious both in

time spent by the individuals
involved and in the results
that can be seen from the

degree of professionalism and
com etence level displayed
dur1ng every session
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EVALUATING THE INDIVIDUAL
FROM WITHIN THE SYSTEMS DEVELOPMENT PROJECT TEAM

Thomas W Dillon

Department of Computer Science
Richard A Henson School of Science and Technology

Salisbury State University
Salisbury MD 21801

ABSTRACT

The DPMA model curriculum recommends that CIS 86 8 Systems
Development Project be a capstone course with an emphasis on project
development using project teams 1 The concept of group or team

evaluation calls for a different form of evaluation than the

traditional evaluation methods applied to individuals Most of all

it is difficult to evaluate an individual performance from within a

group project team This paper outlines an evaluation method that

discusses the division of group tasks for each individual and

provides for evaluation of individual members within the systems
development project team Though this method is designed for CIS 86

8 Systems Development Project its methodology may be applied to

other group or team oriented courses

INTRODUCTION A PROJECT AND COURSE DESCRIPTION

Being a systems development This evaluation method is

project instructor caused me applied to a traditional second

great frustration when I would semester course in the systems
sit by and witness a project team development process Students

at work It always appeared that are usually seniors from the
one member of the group would Information Systems Management
excel above the others and a sequence of the Business

second member of the group would Administration degree or seniors
be academically carried by the in the Computer Information

group Frustration came in two Systems track offered by the

ways First the excelling Department of Computer Science
student could not be graded above

the project team and second the The systems development project
student being carried by the is initially distributed to the

others could not be graded below students in the first semester

the project team To prevent my course Information Systems
frustration and to better provide Analysis and Design CIS 86 S
the students with a more The case study project drawn
effective evaluation the from the instructor s consulting
following individual evaluation experience is analyzed in the

method was developed The basis first course individually by
for this method is a combination each of the students In the
of the contract grading system second course CIS 86 8 the
and the mastery approach of students are grouped in teams of

learning 2 p 298 304 In four or five depending on

addition self evaluation plays enrollment figures The design
an important key and implementation of the
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project is performed in one of project team writes a job
two microcomputer data base descript ion listing tasks that

languages available on the he she 7ill complete as a part
college campus of the total project Initial

The student project teams meet
job descriptions are collected
and reviewed by the instructor

with the instructor approximately Before returning the job
every two to three weeks In descript ions the instructor

this way the instructor remains attempts to evenly balance tasks

informed of group and individual between 1 eam members and to

progress mark and comment on tasks that

may be too broad or not written

THE EVALUATION TOOL with enough detail

In the second week of classes In the seventh week with

the students are placed into systems projects progressing on

project teams Teams are united schedulEthe project teams are

in a random method by again asked to submit job
alphabetical listing to prevent descripi ions with detailed task

faculty or student bias in divi sions Students are

project team development and instructed in the expected
organization changes in group roles 4 and

the expE cted changes in job
The first assignment given to descrip tions They are reminded

each project team is to further that tasks on job descriptions
analyze the case study and to are changed only with consent of

divide the project into modules the group The instructor again

Each module is then further collectls and reviews the tasks

analyzed and divided into tasks listed for each job description

These tasks are listed by the Written comments are recorded

members of the project team and attempts are made to evenly

Although each project team is distribute tasks between members

analyzing the same case study of the project team

each arrives at slightly
different task lists The final job descriptions to

be submitted by each project
The second assignment team are received by the

distributed in the third week is instructor in the tenth week

the first model for the Team members are again
evaluation tool to be developed instructed that tasks on job

by the students The tasks descriptions may change and the

previously listed by the students roles of members in the group

in the module division task list may be changing also The

analysis are now reworked and students are directed to follow

written into job descriptions the guidelines listed below for

The members of the project team the final job description
are directed to divide the tasks Guidelines are provided to

and to develop a job description simplify the instructor s paper

for each member The number of work and to maintain consistency

job descriptions will be in evaluation format

determined by the size of the

project team Each individual
with the input and consent of the
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Job Description Guidelines the self evaluation premise
each student should meet with

1 Job Title State the title the instructor after all

assigned individually to this evaluation forms have been

team member collected for a discussion on

the task completion and team

2 Brief Description In interaction

paragraph form give a brief

description not more than ROOTS OF THE METHODOLOGY
three sentences for the

previously stated job title This evaluation process is a

combination of the mastery
3 Task List List approach for learning and the

approximately ten to fifteen contract method of evaluation

tasks to be performed 2 p 298 304 Each student

Include at the end of the lists the tasks that will

task list these additional ultimately be the method of

evaluation criteria evaluation In the mastery
approach to learning the

a Attended all scheduled instructor not the student

project team meetings 3 lists the objectives to be

b Was prepared for all project completed to receive a passing
team meetings grade The method described in

c Participated actively in this paper permits the student

project team meetings to go one step further in the

learning process by listing
The task list is to be double his her own evaluation criteria

spaced on one sheet of paper Since the student develops and

Examples will be distributed actually creates the job
description and the task list to

The job descriptions and task be submitted to the instructor

lists can be photocopied and used the student is in turn creating
as evaluation tools Each member the evaluation contract and the

of the project team including goals that must be reached for

the person being evaluated and adequate evaluation This

the instructor receives a copy of method is a mixture that will

the job description and task hopefully provide all of the

list Using a rating system from advantages of each form of

one to five with five being the evaluation

highest score team members
instructor and the individual THE OUTCOMES

being evaluated rate team member

performances based on the task The outcomes from this method of

criteria listed evaluation in my case were

very enriching I was able to

A sample weighting for evaluation observe three distinct positive
of individual members within the results First of all the

team may be 25 each for 1 motivation behind this method

overall project grade 2 self I was able to evaluate

evaluation 3 team members individuals in the team

average evaluation and 4 environment fairly and without

individual evaluation of tasks frustration Those who were

within the project team by the carried by the project team

instructor To further enhance could not meet the tasks listed
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in the job description and those the tools and practice for this

who excelled above the others in soon to be realized encounter

the project team were easily will enable them to deal better

identified with this experience
Evaluat ion one of the most

The second result concerns the important aspects of educating
concept of self evaluation The collegEl students must be

student is actively involved in impartial This method provides
establishing the framework for for thE most objective technique
his her evaluation and since the I have encountered fairly
student is permitted to share in evaluat ing all members of the

this process three key outcomes project team

are evident 2 p 296
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This method of evaluation

provides two benefits team

members are permitted to

objectively evaluate each other
in a near business setting and
students in a systems development
project course are provided with

a fair evaluation procedure
Objective evaluation of peers in

a systems project team is

applicable to a real world
situation that students will soon

confront Providing them with
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IMPLEMENTING TEAM PROJECTS
IN AN ADVANCED PROGRAMMING CLASS

Prof Susan K Lisack CDP
Computer Technology Department

Purdue Universi
W Lafayette IN 4 907

ABSTRACT Employers look for team players Although we as educators may
discuss various team organizations for implementing large computer systems in our

classes the very nature of giving indiVIdual grades grading on the curve and
threatening dire consequences for academic dishonesty may discourage true team

work in educational settings In our CIS curriculum at Purdue University we

decided to have the students work in teams in the advanced programmin class
This ives them a chance to experience some of the benefits and frustrations of
team mteraction At the same tIme they are able to implement more programs as

a team than each could do individually during a semester This paper discusses
several assects of course preparation and course management which should be
considere before instructing such a class

BACKGROUND with accompanying COBOL additions

In the Computer Technology CPT
which are demanding topics for most students
Over the course of the years our faculty has

Department at Purdue University our discussed and experimented with team

students currently take four programming hrojects in a variety of computer classes they
courses The first course emphasizes the ave been implemented in the upper level

development of structured programs the use systems analysis and design classes However
of modules and the importance of 10ctic design team projects did not work well in the
before coding In addition stu ents are beginrung programming course probably due
learning commands for using a new computer to lack of experience and large variances in

system new editor and possibly a new student back ounds abilities and motivation
programming language BASIC In the to work e have found that the first
second course students are again learning a programming class generally weeds out those
new computer system a new editor and a new students who can t succeed in the curriculum
programming language COBOL but can or who don t like the demands of computer
Immediately proceed to implementing more programmin In addition as noted above

complex programs due to their experience in each of the irst 3 courses teaches significant
logic deSIgn Finally in the third course our amounts of new material which leaves little
students stay on the same computer using the time to devote to team projects
same editor and programmin language

This left our fourth programming classCOBOL but the course objectIves include
teaching file structures and data structures Advanced Topics in COBOL In fall 1987 as
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the result of a curriculum utfcdate the specific whose length is inconsistent with the field

content of this course was exible Its initial length from the data file a missing

objectives were to teach any COBOL topics calculation no mention of the order of

not covered in previous courses e g usin storing records in a file or list etc

and calling subprograms using ReportWriter
and to prepare the students for the upcoming When preparing project sKecifications I look

data base courses by reviewin and comparing for a system of programs tat

different file structures workin with ointers

P is a business applicationand linked lists and presentmg a ditional

data structures topics such as B trees It 2 contains four or more inter related data

seemed like a good setting for introducing files representing a variety of file and

team programming hrojects With their data structures such as

previous experience t e students could work a random access or relative file

on a system containing multiple files each file accessed via a hashing algorithm
having a different data or file structure They a random access or relative file

would already have the necessary background aCicessed via hointers
to read and understand the system an indexed file where t e index is either

requirements ass n projects to individual maintained by the system or by the

team members an begin work application program
a sequential file

COURSE PREPARATION
3 contains nine to twelve programs each of

which re uire accessmg or updating

One of the first implications of team

multiple fi es in the system

implementation of a system of programs is CHOOSING DATA FILES

that the course instructor must have

documentation for the entire system of The advanced COBOL text that we use

pro ams very early in the semester In Advanced Structured COBOL by T

addItion to get the course off to a good start Welburn a propriatelY points out that direct

decisions must be made about how teams will or random access files are seldom used in

be assigned how they will interact with the business data processing but they are used as

course instructor how the teams will be the underlying file structures in a number of

raded and who will prepare the needed data data base management systems Since most

iles Each of these aspects will now be of our students proceed on to a required
discussed in more detail sequence of data base courses first hand

experience in accessing and performing
various updates to different file types helps

PREPARING PROmCf SPECIFICATIONS them with upcoming data base concepts

Creating a system of programs for the class is Inter relating the files also helps the student

one of the most important but potentially in future data base design projects where

time consuming tasks in preRaring for the there is a potential for scores of inter related

team project course If at a 1 possible the files Try to set up files that are

students should receive their project interconnc cted in different ways For

cifications during the first week of classes example given a vendor file and a product
ese specifications should let the students file you might find all the Rroducts supplied

know the specific contents and record layout by the same vendor by fo lowing a pointer
of each file the processing performed by each field from the vendor record through multiple

program and the layout of any reports product records until the pointer field is zero

produced However SInce specifications are But to filnd all the vendors for the same

rarely perfect in the real world it is Broduct instead of ointers there may be a

desirable to have a few inconsistencies or ist of vendor identi lers stored in the product

omissions in the project specifications Some record
intentional errors rmght include a report field
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Forcing the files in the class projects to received product data and modify or delete

contain a variety of file and data structures records in the order file

may cause your system of rograms to be
Depending on how many programs theunrealistic or less efficient t an it could be

Use this to generate class discussions later in students can COm lete in the allotted time

the semester about alternative file and data you can also speci report or query programs
structures Discuss whether they are better each of which accesses two or three files

because they would be more efficient in Again from the vendor product order

processing or because they would result in examl le rechorts might include all vendors

simpler program logic for certain applications and t ecEro ucts they supply all products and

like maintaining the files the ven ors who supply them all vendors with

any orders outstanding all products which are

SELECTING COMPUTER PROGRAMS currently on order etc

Since this system of projects is being Another consideration in working with a new

implemented m an educatIonal setting I like stem of programs is determining where the
to make sure that each student is getting ata will come from to test the programs The

similar opportunities to desi n code and test students need to recornize and gain
programs This affects whIch programs are experience with several 0 the possibilities
mcluded in the shstem of projects For For example the data file may already exist in

example we want t e students to usdate files the appropriate format but It is too large to

add delete and modify records and or use for initial test purposes Another scenario
validate the update files used as input So I is that the data exists but not in the correct

write specifications for three or four seIiarate format for the new system It may currently
programs that each update or va idate be on paper in a file that needs to be

primarily one file If in the process of rewritten to a new format or in parts of two

updating other files are affected so much the or more different data files that must be
better For example we have used an combined Part of the teams effort may be to

inventory purchasing system with fl vendor write one or more quick file load and

product and order le If a vendor is being possibly file dump programs or to learn how

removed from the vendor file then that to use a utility rro ram to load files with data

vendor must also be removed from the The specifics 0 thIS will depend on the system
products which list that vendor and there IOU

are using and the types of files involved
must not be any orders to that vendor still in general have the students create at least
the order file one file oad program and then I provide

The next set of proframs
that I like to include

programs to load and dump the other fIles

involves a series 0 programs that need to be TEAM ASSIGNMENTS
performed in a certain sequence where one

The size of the programming teams affects theprogram produces a data file required as

mput for the next Rrogram
etc This forces number of programs needed in the system

the students to eva uate the input and outJut specifications if you want each team member

requirements of each program to determme to beworking on a different program I have

the best order of implementation especially if found that three or four person teams work
the instructor does not provide test versions of well If the teams get any larger it is difficult
these data files To continue the for them to find times that the team can meet

vendor product order example one program together
might check all roducts to see whether they
need to be reor ered and create a Products Even though scheduling meetings in the
to Order file Another program could then business world is not always easy at least on

use this file as input sort it t vendor print the job people usually work from 8 00am to

the orders for each vendor an add records to 5 00pm In the classroom you will be faced
the order file A third program could process with students having different class schedules

some students working during the day others
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working nights or weekends others having
GRADING POUCIES

boung
chIldren at home that reruireabysitters some commuting to campus rom

out of town etc Since scheduling regular How well the students work together as a

team meetings may be a problem for some team is dependent on both the individual

students we responded by scheduling one of students personalities and how much their

the class periods as a two hour lab which is grade depends on the team completincrc the

primarily for the purpose of team interaction entire project If the entire gra e is

Team members are also encouraged to find determinecj by the end products of the team

another hour during the week to meet as a whole then you will find some of the

together good students doing the work of other team

members just toensure their own good grade
How to assign the teams must also be decided On the other hand if the team members are

Several options are only aded on their individual programs then

1 assign the teams randomly
they lave no incentive for assisting their team

mates Hence I have tried to incorporate a

2 take requests from class members along combination of individual scores along with

with any special considerations team ratings in determining a student s grade
3 look at grades from Erevious programming

classes and make air team assignments My method for assigning individual grades has

e g don t tut all A students on one been to have each person on the team

team and t or D students together on responsibl1e for implementing a specific set of

another team programs The team sets due dates for each

program Then each person s project is

I have used a combination of the last two graded individually according to the

methods to assign teams The first day of established standards for written documenta

class I ask each student to submit any tion coding style and completeness of testing

requests they have for team mates or class
mates they would rather not team with and The team grades are determined from one or

the reasons for the request I do not promise more written team evaluations and how well

to fulfill all requests At the end of the week the entire system of programs works at the

I assign teams by first trying to honor the end of thl semester Team evaluations ask

requests submitted and then grouping the each studtmt to confidentially rank each team

remaining students fairly based on any mate on items such as regular meeting

previous grade information attendanc completing work on time

willingness to assist team mates and

Since these team assignments are made so familiarity with the project In practice
early in the semester you must have a policy students are not always honest on these team

to deal with team members who fail to evaluations because they don t want to hurt

participate to any great extent in the course in the grade of a team mate

general or on the team It is not fair to

punish an entire team when a student has in The reJuirement to comhlete the entire

essence dropped the class If the student system 0 programs is a muc better incentive

formally drops the class early in the semester for continued team interaction However if

I may reassign the remaining team members this is a requirement it is important that the

to other teams or combine two small teams programs assigned be small enough that they
If the student is still emolled in the class I can easily be cumpleted within the semester s

encourage the active team members to keep time Thc teams should have a week or more

calling and leaving messages for theIr at tbe end of the semester to thoroughly test

wayward team mate They also document the their drograms
If practical the instructor

lack ofrarticipation in weekly memos to me shoul set up a fmal system test using
Then i there is still no activity from this instructor provided data files and test

student at mid semester I group 2 teams for procedurt
system testing purposes
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Another team incentive which I would try in and requests for assistance and submission

the future is to require ongoing submission of of evidence of work completed
program logic designs and test plans checked

My first request from each team after theyand approved by the other team members
Then If the instructor discovers serious errors review the project specifications is for a list of

or omissions the entire team would lose the team member s pro ram assignments and

points a schedule of delivery ates of program logic
program test plan coded program merely

COURSE AGEMENT bed in and completed program If these
sc edules are not complete and reasonable I

It is important for the instructor to realize that ask for changes e g Is the set of programs
he or she must immediately be familiar with that must be run in seluence being
the whole system of programs and not just imlemented in the proper or er Are they
one program at a time as may be true in waIting too long to complete the logic for the

other programming classes This is because first program The final schedule is kept as a

the teams malt choose to implement the reference for determining whether indIvidual

programs in di ferent orders and each team deliverables are late There should be some

member is working on a different program In penalty for each item that is late
order to be consistent between teams I create

a file of Specification Updates which I As course instructor I try to review the

update each time I clarify or correct the submitted logic for errors and return it for

project specifications for one team This file resubmission if necessary In the future I
IS made available to all class members would also assess some penalty to the team as

well as to the individual for failure to catch
The course instructor needs to decide what obvious mistakes or major omissions in the
role to play in the course One role is that of logic
user requesting the system in which the

instructor assigns the Eroject to the class FINAL SYSTEM TESTING

assigns the teams asks or the sys em by the
In our first programmin courses we find itend of the semester and then IS present to

clarify project specifications My experience easier to grade projects t at all have the same

with this approach has been that without output so we tend toprovide one or more sets

intermediate deadlines most students will get of test data which the students must use to

caught with the project not completed at the create output before submitting their
end of the semester programs Some students then introduce data

Another role which seems to work better is
dependencies into their programs to make
them work with the test data provided

that of senior project mana er Start by Hence it is important to check the students
assigning the teams distributIng the project abilities to completely test a system of

ecifications and computer accounts and programs At the same time the course

iscussing how the teams should work Instructor would like to know that the teams

together Remind them programs are producing correct output in a

1 to review discuss and look for errors in
variety of situations without having to

perform a different set of calculations for
the project specifications each team

2 to look for programs that are dependent
on data produced by other programs My approach is to have the individuals

tl
to plan on designing logic before coding perform their own testing during the semester

4 to develop a test klan and when submitting individual programs I ask
5 toperform team ogic walkthroughs them to add handwritten notes to their output

indicatinthere various situations have been
Then request regular updates on the team s tested en at the end of the semester I

pro ress In the form of a short weekly memo provide a set of test files and a test procedure
whIch includes recent progress questions which the team must follow in a live
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demonstration of their programs capabilities
This permits the final team evaluations to be

uniform

CONCLUSION

Taking a course involving a semester long
team programming project is a valuable

experience for a student preparing for an

applications programming or programmer
analyst position It can also be used to give
students a foundation in data and file

structures as an introduction to data base
studies Taken as an intermediate or

advanced programming course the team

projects course not only improves a student s

mdIVidual pro amming skills but also

provides expenence in working with and

encouraging other team members toward a

common goal It may be a student s first

realization of the total process involved in

implementing a new system including
creating initial test files and performing
com lete Krogram and system tests designed
sole y by t e student team

Instructing such a course re uires a lot of

course reparation and a dif erent mode of

interactIOn with the students during the

course The instructor must prepare and be
familiar with an entire system of programs
instead of just one project at a time Then the

instructor must act as a master project

manafcer trying to get multiple teams to

comp ete their projects on time
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Cross Course Consulting Projects
A Technique to Relate Software Development

to More Advanced Courses

Barbara Beccue Janet Cook

Applied Computer Science Department
Illinois State University Normal IL 61761

ABSTRACT

Introductory System Development classes use projects in which
students complete an analysis and general design of a software
system Senior courses such as Human Factors Testing or

Security teach subjects which benefit from short term practical
projects We decided to use students from specialized advanced
courses as consultants to project teams in the System
Development course This paper describes the learning
experience which we used and discusses the benefits and problems
involved with using this particular activity

INTRODUCTION system development process and
As teachers we try to their need for greater
communicate how the material experience For the advanced
taught can be used in settings students we needed to provide
outside the classroom and to get realistic settings in which to
students to appreciate the apply their learning
interrelationships among the It is difficult to find live
subjects of different courses projects which involve only

database design or system tests

System development material in One learning experience which
particular is too extensive to seemed to meet the needs of both
be taught in a single course types of courses was some type of

Usually an introductory overview joint assignment
of the system development process
is followed by a variety of Our junior level Systems
higher level courses which focus Development course 1 like many
on aspects of the process in more others 2 3 uses projects in
detail Unfortunately many which students complete an

students consider more advanced analysis and general design of an

courses such as DataBase to be information system for a local
stand alone topics unrelated to user However the naivete of
system development the students and the need to fit

the project into a single term
At Illinois State University we frequently produce products weak
wanted to find a way to show the in data organization user
students in the introductory interfaces security and user
course the complexi ty of the support materials Senior level
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courses in our program cover most risks the system is vulnerable to

of these areas As an and hovr much potential damage

experiment we decided to use each risk entails Their

students from a specialty course synergism improves the quality of

as consultants to the project the product being produced
teams in the introductory course

By arrangement with the three

At the time of the experiment we faculty teaching sections of

found nothing in the literature Systems Development the Topics

on the topic of using a common students were brought in as

project in two different courses security consultants when the

Since then Gallupe Shonoski development teams had finished

Nelson and Cameron have reported reviewing the existing systems

success in an experiment which The Topics students were assigned

coordinates projects among to consulting teams of 1 3

business and IS courses taken persons The preferred team

concurrently
4 sizE was two but adjustments

were made to accomodate the

ENVIRONMENT students I and users schedules

As stated above juniors in The consultants first interviewed

computer Information Systems take the prCij ect team to see if they

a core course in Systems had gathered enough data to

Development Seniors must take complete a risk identification

Topics in systems Design for the system If not the

consultants primed them with a

The Topic taught in spring 1987 new set of questions and sent

was information system security them to check with the users

It is difficult to depict the again Finally the consultants

complexity of the environment in wrote a Risk Analysis Report

which systems operate without an which Ias submitted to the Topics

actual system to study yet instructor and to the System

managers of working systems are Development teams

reluctant to have students come

in and seek to locate the risks The tW4 lve applications examined

inherent in their activities were very small systems of at

The real projects in the Systems most a dozen datasets processes

Development course provided the and hands on users Nonetheless

seniors an opportunity to work on all but one of the systems

full scale systems examinE d had at least one serious

vulnerability that the original

The Topics course followed team hadn tdealt with

the same chronology as the system
Development Life cycle SDLC BENEFITS AND PROBLEMS

used in the systems Course For the juniors work with the

seniors made them realize that

Analysts know what physical and the older students really did

logical hazards are likely to have a better grasp of the

affect computing systems Users development process Most of the

know the human and physical juniors come from programming
hazards of the working classe s where assignments are

environment and can decide which unambiguous 1
and the setting is

items need to be protected The simplE The junior project

analyst and user must collaborate in1 roduces an environment with

in determining what significant cOJmplicating and contradictory

108



factors The consultants review some of that experience
of their analyses helped the

juniors see additional subtleties 2 Even small routine systems of

in the systems they were no interest to criminals or

constructing hackers are subj ect to

serious risks caused by
The use of consulting teams was physical calamities and human
beneficial in other ways It error Most of those risks

added to the sophistication of are easily controlled once

the project and made the final they have been identified
product more complete It

provided an intermediate review Some of the senior students drew

process which improved the secondary conclusions which dealt
overall quality of the product as primarily with reactions of the

well as its overall security users

This review was well received by
the junior students It was seen 3 The users were impressed
as helpful and non threatening with our concern for their
since it was done in the privacy welfare
of the group and since the
reviewers were not grading the 4 The users were surprised by
team product the questions we asked They

had assumed that we already
The teacher benefited in that the knew about their problems and

consulting teams reinforced the had handled them

general methods taught in the

junior course as well as 5 The users were surprised
supplementing the students that we raised issues which
awareness of security concerns were important to them but

that they had not considered
The Topics students also before
benefitted from the experiment
The consulting students were These conclusions strengthened
working in an established the knowledge that the Topics
structure and applying their new students gained from the course

expertise to an actual project Th e y showed its dire ct

They had a short but realistic applicability to the goals of

project Taking on the software development and

consulting role late in the term reinforced the lessons learned

made much of the total content of from their own junior projects
the advanced course available to Problems were minimal Timing
them They returned from their was the most critical problem
stints as consultants with two The consulting team arrived about

main conclusions 3 4 of the way into the term when

the project team had completed
1 One needs more experience the study of the existing system

than can be gained in a first Because it was late in the term

course on Systems Development there was some resentment about

in order to do an accurate the extra time the review
and thorough system analysis required in the juniors
This Topics class provided development schedule
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CONCLUSIONS could bt done with students in
courses that precede systems

Interaction with consultants from De vel 0 p men t s u chas

the Topics course enabled System Microcomputing For instance

D eve lop ment s t u den ts t 0 when a System Development team

recognizethe introductory nature reached the point of needing to

of their course Association select Illicrocomputer hardware or

with systems Development project soft1Nare to support a system
teams allowed the Topics s tudents they Gould describe their

to work with a real system while appl ication to a microcomputing
concentrating entirely on the class cornmissioning the class to

particular subject of their produce a recommendation of

course Both the proj ect suitable products The presence

designers and the consultants of a cUf tomer adds interest to a

were able to expand their useful nlicrocomputing assignment

abilities to handle specific The systems Development team

responsibilities within a team would gain experience in making

environment presentations and receive help on

technical aspects of their

The fact that the learning systems design

experience was successful has led

us to look for other situations The expE riment in crossing course

in which to try this type of boundaries seemed to provide

activity The same benefits benefit to the instructors of

would accrue from consultation both courses as well as to the

with students in advanced classes student These benefits were

such as Human Factors Database accomplished with a minimum of

Design Testing or Interactive probleIlls and little special

Graphics Something similar effclrt bY the instructors

1 Beccue Barbara Chrisman Carol Inte9ration of Methodology and

Tools An Approach to Teaching Systems Development ACM SIGCSE

Bulletin Vol 16 No 1 February 1984 pp 10 14

2 Proceedinqs ISECON 87 Innovative TE aching Methods I CIS

Core Lederer Albert L A proj ect Based systems Des ign and

Analysis Course pp 83 86 Barrett Robert A Hockensmith Dale

K Project Course in Systems Analysis I pp 87 91

3 ACM SIGCSE BUlletin Vol 17 No 1 March 1985 Reviewed Papers

SOFTWARE ENGINEERING Collofello James S Monitoring and

Evaluating Individual Team Members in a Soft ware Engineering Course

pp 6 8 Carver Doris L comparison of Techniques in project Based

Courses pp 9 12 Bickerstaff Douglas D The Evolution of a

project Oriented Course in Software Development pp 13 22

4 Gallupe R Brent Shonoski Paulette Tol Nelson Ronald A

Cameron Robert A IiMerging I S Curricula with Business Core

Subjects An Integrat ive Operational Level Case project for

Information systems Majors Proceedings ISECON 87 pp 9 14
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TACTICS FOR CREATING AN EXAMPLE BASED KNOWLEDGE BASE FOR THE

1ST CLASS EXPERT SYSTEM SHELL

ANNE McCLANAHAN AND THOM LUCE

Management Information Systems
Ohio University

Athens Ohio 45701

ABSTRACT

This paper discusses the use of 1st CLASS an example based expert system shell in

Expert Systems classes Problems in structuring the knowledge base and in

creating a comprehensive set of examples are discussed A hierarchical design
reduces the number of factors in each module thus reducing the number of

examples required to represent the knowledge 1st CLASS uses induction to

develop rules based upon the examples provided by the developer Modules can

be linked together for more efficient rule production Even with hierarchical

design entering a comprehensive set of examples is tedious and subject to error

LOTUS 1 2 3 is recommended for entering examples quickly and efficiently and
for developing weights for the outcomes These techniques are illustrated with

examples from a Publishing Expert System developed to recommend signing a

contract for a book or to pursue signing a coauthor or finding a new author for a

potential book

INTRODUCTION about expert systems For students this is
a very efficient learning experience since

writing examples is more easily done

Expert systems classes typically develop initially than writing rules 1 39 Then
small expert systems using commercial the system uses the examples to generate
shells on personal computers One a rule structure a hierarchical decision

popular shell is 1 ST CLASS an example tree 1st CLASS enables the user to select
based program This paper presents one of several models for the rule

techniques for structuring the knowledge structure it is also possible to customize
base and for streamlining the tedious job the rules either modifying the rule tree

of entering examples for an expert system the system built or constructing it on the
using the 1ST CLASS program Steps will screen 3 45
be illustrated using a Publishing Decisions An expert system is created in ambiguous
expert system the authors developed while decision environments If the problem is
students in an Expert Systems class complex many factors will be involved

An example based expert system shell like

AN EXAMPLE BASED EXPERT SYSTEM 1ST CLASS enables the developer to define

1st CLASS uses an inductive process for
a knowledge base as a set of factors with
a limited number of values possible for

creating rules The developer enters each facto r The knowledge IS

examples which represent the experts represented by a comprehensive set of
decision behavior these are entered in examples each example associates an

spreadsheet format Ruth 3 points out outcome with a specific set of values of the
that this is a good procedure for learning
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factors The software develops ru les in each example When there are many

inductively based on these examples factors the values of all but one must be
held constant while the values for the one

For each factor or characteristic the are varied Consider for example Figure 1

developer enters a question to be asked of which shows information used to rate an

the user who must then select one of the established area of publication These

available values When the user has examples use a rating of the competition

responded to all the questions choosing COMPETEthe uniqueness of a

one value for each factor the system purposed approach UNIQUE enrollment

produces a decision If there are many treads in the field ENROL whether the

values for each factor the system can field is OVl 1 published OVERPUB and

represent very fine distinctions On the whether there have been significant
other hand the number of examples chang es in the field which might affect the

increases dramatically with the number of success of a text ENVIRON The ficure
alternative values per factor as with the shows the wmplete set of examples or a

number of factors unique approach when the competition is

90 but ShO VV5 only the first example for a

PROBLEMS somewhat unique approach and none of
the examples used for a non unique

Organization of a knowledge base is approach and no examrles for

similar to that of a database it is possible competition levels other than 90

to keep all the fields in one file but it is
awkward and inefficient to do so When It is tedious to enter many similar

there are many factors a particular examples it is also difficult to avoid

response to one factor may render others missing some It would be helpful if the

moot If all factors are in one file the user system offered default values on each

must still answer the irrelevant questions factor the one selected for the last

For example the user of a publishing example the developer could then

decision system may indicate that a book is choose the default for all the factors being
intended for a new market and thus make held constont However 1ST CLASS offers

questions about the current competition no means of doing this While this

moot The user will find answering example based system is conceptually
irrelevant questions irritating and simple implementing for a moderate size

cumbersome knowledge base can be tedious time
consumin J and error prone

For the developer a simple structure with

few possible values per factor limits the

example space There must be one SOLUTIONIS

example for each possible combination of

values of the factors in order to produce a Two strategies can help eliminate the

decision for every user session Yet even problems described above modular

four factors with 4 alternatives each will hierarchical design and using LOTUS 1 2

require 4 X 4 X 4 X 4 or 256 examples Such 3 to help generate the examples
a limited set of alternatives maybe of little

value practically certainly the number of Hierarchic a Design
factors if not the number of values per

factor will often be much larger As the Creating a hierarchical design is a major
number of factors and examples grows step in limiting the example space Factors

the number of examples quickly becomes can be Irouped into cohesive units

unmanageable but eliminating some of evallJated and the result passed to a

the possible examples yields a system that highf r level module A module with four

cannot function properly factors each with three possible values

requires WI 3 3 X 3 X 3 examples to

The 1ST CLASS program requires the covelr all pOSSible combinations It may be

developer to enter a value for each factor howl ver that the 81 combinations lead to

112



ICOMPETE UNIQUE ENROL OVERPUB ENVIRON RESULT
90 YES GROWING YES YES SO
90 YES GROWING YES NO SO
90 YES GROWING NO YES 70
90 YES GROWING NO NO SO
90 YES STABLE YES YES SO
90 YES STABLE YES NO SO
90 YES STABLE NO YES 70
90 YES STABLE NO NO SO
90 YES DECLINING YES YES SO
90 YES DECLINING YES NO 0
90 YES DECLINING NO YES SO
90 YES DECLINING NO NO SO
90 SOMEWHAT GROWING YES YES SO

Figure 1

a very small set of results say four Using a IPERS IPROF RESULT
hierarchical design allows a module to 90 90 90
consider only the results from its lower 70 70 70
level modules instead of all the examples 50 50 50from which the results were derived 0 0 0
Fi ure 2 Part A shows a top level module
w ich calls three sub modules AUTHOR B
MARKET and BOOK the symbol
indicates a sub module Part B shows Figure 2the AUTHOR submodule This routine
evaluates authors by calling other modules
to examine personal characteristics The hierarchical design solves two

PERS and professional qualifications problems the user need not answer
PROF There are 16 potential examples irrelevant questions and the number ofwhich combine personal and professional examples required is substantiallyqualifications but they produce only four reduced Certain responses in one lowresults 90 70 50 and 0 Examples used level module may cause the system to skipin the main module part A consider only other modules at the same level For thethe four results instead of the 16 different developer this also has the effect ofcombinations used to arrive at the results creating many of the possible examples

automatically The payoff is quite similar
to that of normalizing data for a
database the information is still available
but redundancy is substantially reduced

IAUTHOR IMARKET IBOOK RESU L T
90 90 90 Sign Lotus 1 2 3
70 70 70 Sign CA
50 SO 50 Sign New Even with a reduced set of examples it is0 0 0 Dontsign still tedious to enter them 1ST CLASS

enables the developer to export the file
A design and any existing examples to a

LOTUS 1 2 3 compatible file The
complete set of examples can then readily
be created relying heavily on the COpy
feature This process is not only fast it
also makes it easier to avoid omitting a
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few examples Once the example set is as their Clwn experts However it is

complete the worksheet is printed and important to understand how to create a

Imported into 1ST CLASS conceptual framework for the system as

An added benefit of using 1 2 3 is that it
well as to have the experts test the system
This problem is discussed in

II

Knowledge
speeds the development of weights for the Acquisition and Expert System
factors Since an expert system is generally Development Classes A Proposed
producing recommendations for an Procedure 2 The experts consulted for

ambiguous decision it is important to the expert system used in this illustration

assign probabilities to the outcomes Each were the president and vice president for

outcome can be assigned a weight as the sales of Mitchell Publishing Company
example is created In 1 2 3 the developer Interviews were used to develop a list of

can build formulas into the spreadsheet the cate ories they used in making
that will compute weights and store them decisions about whether or not to offer a

in the appropriate location in the contract for a book The categories were

worksheet The weights are then then grouped into sets of similar content

imported along with the examples As and the hierarchy of modules WCS

testing reveals required changes in the developed
formulas the examples can be exported
updated with revised formulas and then The modules were developed using a top
imported again or the original Lotus 1 2 3 down prlDcess The first cut system
worksheet can be modified and the results consisted o r a single module containing
sent back to 1ST CLASS This provides only three factors Author Book and
fast accurate means of modifying the Market Each of the factors had three

model to more closely approximate the possible values Good Fair and Poor

expert s decision behavior TwentY SE Ven examples 3 x 3 x 3 were

created to associate each possible
SUMMARY combinatiljm of values with an outcome

The number of alternatives was

While an example based expert systems deliberatE ly limited to restrict the number

shell is easy to understand it is awkward of examples required In a more refined

to implement Modularization and model the number of values would

example development in LOTUS 1 2 3 probably be expanded to provide for more

improve design and speed development accurate decisions Since these decisions

The steps described above provide a are probabilistic a trial weight was

framework for simplifying the attached to each outcome The weights
development of an expert shstem using are reViSEd as the system is tested

the 1 ST CLASS expert system sell
Figure 3 shows the factors values and

AN ILLUSTRATED EXAMPLE potential results from which the examples
were drawn The SIGN result indicated

The example described here was that the book contract should be signed
developed by the authors while they were while DONTSIGN indicated the opposite
students in an Expert Systems class in Two intermediate results SIGN CA and

August 1987 The system was SIGN NA indicated a goodidea but

implemented in 1st CLASS as well as in a suggeSfedd either a CoAuthor or a New

rule based shell Author

HIERARCHICAL STRUCTURE AUTHOR MARKET BOOK RESULT

GOOD GOOD GOOD SIGN

The first major problem in expert system FAIR FAIR FAIR SIGN CA

development is knowledge acquisition If POOR POOR POOR SIGN NEW

the class is intended simply to teach the 0 0 0 DONTSIGN

key strokes required to enter a sample
problem perhaps the students can serve Figure 3
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tested to see that the outcome was
Next several sub factors were identified believable
for each of the factors in the top module
For example the Market factor was ENTERING EXAMPLES IN 1 2 3
divided into New Market Established A second step reduces the tedium ofMarket Risk and Current Competition entering rules though not the number ofNote that New and Established are examples 1ST CLASS permits the user to
mutually exclusive A ain a set of export a set of examples to LOTUS 1 2 3
examples was created wit the outcomes and or to import a file from 1 2 3 into theidentical to the values for Market at the example space Since each rule must
higher module Good Fair and Poor contain a value for each factor creating a
Weights were also provided for each complete set of examples requires varyingexample The outcomes for this module the values for one factor while the others
were then fed into the Market factor are held constant there are manyabove Using sub modules the user is repetitious entries Entering a few rules inasked questions at the lower level instead 1ST CLASS and then exporting them to aof being asked for a global evaluation of Lotus 1 2 3 spreadsheet permits very quickMarket as in the first prototype New and entry Once in Lotus the COpy commandEstablished each had two values Yes and can be used to duplicate rules which canNo Risk had three High Medium and then be mod ified as needed TheLow and Current had two Yes and No following samples show the steps requiredThis required 24 examples 2 x 2 x 3 x 2 to create examples for Established Marketeach with a weight however since New characteristics
and Established are mutually exclusive
only half of the examples were needed COMPETE UNIQUE ENROL OVERPUB ENVIRON
see Figure 4 If the response was New a 90 YES GROWING YES YESvalue on Established was irrelevant so a
don tcare was associated with it Duplicate this row then change the

second YES to NO
NEW ESTAS RISK CURRENT RESULT

YES HIGH YES 50 COMPETE UNIQUE ENROL OVERPUB ENVIRON
YES HIGH NO 70 90 YES GROWING YES YES
YES MEDIUM YES 70 90 YES GROWING YES NO
YES MEDIUM NO 90
YES LOW YES 70 Now duplicate these two rows andYES LOW NO 90 change the OVERPUB value to NO for theNO HIGH YES 50 bottom two rows
NO HIGH NO 70
NO MEDIUM YES 70 COMPETE UNIQUE ENROL OVERPUB ENVIRONNO MEDIUM NO 90 90 YES GROWING YES YES
NO LOW YES 70 90 YES GROWING YES NO
NO LOW NO 90 90 YES GROWING NO YES

90 YES GROWING No NO

Figure 4

This process can be continued so thatThe process is continues by breaking down man examples can be created veryeach factor at the second level into quic Iy When the example set isanother module For instance the completed it is saved as a PRN file whichEstablished factor was broken down as can be imported into 1ST CLASSshown in Figure 1 A ain the responses
on this module were ed into the factor After all the sets of values for theabove it so the user was asked only the examples are completed the outcomes arelower level questions During the entered In this project the number ofdevelopment process each module was outcomes was restricted as the system is

refined through use the number of
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possible outcomes can be increased Note publishing formula in L1 and to 9 and 3 by
that this module feeds the outcome into a the environmental formula in cell M1

factor at the next higher level these
outcomes must match the possible values The individual values are weighted and

in the module above Figure 2 illustrates summed by the formula in cell N1 This

this requirement with the results of a sub particular example assigns equal weight
module matching the possible values 20 to each o f the five factors Should

found in the parent module testing or additional work with the

experts indicate that the weights are

WEIGHTING THE OUTCOMES inappropriate the formula can be
chan led and copied into all appropriate

In addition to including all the required cells ThE fin1 result is calculated by
examples it is easy to compute weights convertin9 weighted scores in the range of

usmg a sp readsheet Formulascan be 8 10 into 90 scores between 6 and 8

stored on one part of the spreadsheet become 70 those from 4 to 6 are

the computed weights are stored in the converted to 50 and anythin below 4

appropriate part of the file for transfer to becomes zero The final result t en is one

1ST CLASS It is easy to modify the of thl four scores which can be returned

weights either working with the experts from the sub module

or in response to testing the model
Because tests are performed on character The complete hierarchical arrangement of

label data Lotus 1 2 3 version 2 0 or factors is s hfwn in Figure 6 The number

higher is required of values associated with each factor is
indicated after each factor Note that

Figure 5 shows the formulas used to covert 1ST CLASS permits subdivision in many

character answers into numeric answers combinations In the market segment too

for further processing The first formula many characteristics were necessary for

found in cell 11 assigns a numeric value of evaluatin J new and established markets

zero to a competition score of 90 so they were put into separate modules

Competition of 70 is assigned a 5 50 However since current and risk seemed
is converted to 7 and anything else is given adequatE ly covered by more global
a value of 9 ratings they were not partitioned In the

11 @IF A1 90 O @IF Al 70 5 @IF Al 50 7 9
example above reviews under BOOK
seems a candidate for subdivision This

Jl @IF Bl yes 9 @IF Bl somewhat 6 3 procedure works well for iterative

K1 @IF Cl growing 9 @IF Cl stable 6 3 development

l1 @IF D1 yes 3 9 The techniques described above permit
Ml @1F El yes 9 3

the user to concentrate on the concepts
and the knowledge structure rather than

Nl 11 02 Jl 02 Kl 02 l1 02 M1 02 becoming lost in the complexity of using
Pl @IF N1 8 90 @IF Nl 670 @IF N1 4 50 O the expE rt sbstem shell as a tool This

process an e used as a framework for

Figure 5 developing Expert Systems classes

The formula in cell J1 converts an

uniqueness value of YES to 9

SOMEWHAT becomes 6 and any other
answer is considered a 3 The formula in

K1 does the same thing for enrolment
values of GROWING STABLE and

DECLINING YES and NO are

converted into 3 and 9 by the over
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COMMITMENT 2

RELIABILITY 2

IMPRESSION 2
AUTHOR

WRlTING

PROFESSIONAL PEOPLE 3

COMPETENCE 3

TEACHING 3

D MAND

NEW
POTENTIAL 3

AREA 3

GUIDElINES 3 AR TH REGooD OOK
P QUALITY 2

U AGE 20
B COMPETITION

TURNOVER 2
L MARKET ESTABL1SH ED UNIQU NESS 3 SELLING 3
I ENROLLMENT 3

OVERPUBLlSHED 2S
ENVIRONMENT 2H

RISK 3

CURRENT 3

APPROACH 3
BOOK THEME 3

REVIEWS 5

PORTfOLIO 3

Figure 6
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AN INNOVATIVE TEACHING METHOD USING A HEORY PRACTICE LEARNING

PROCESS TO INTRODUCE EXPER SYSTEMS

Yvonne Lederer Antonucci
Widener Universit

ABSTRACT

By using an Expert system Shell as a development tool students are able

to reinforce theory with practice This supports an iterative teaching

approach of theory practice learning This approach begins with

presenting the theory of expert systems followed by an assignment to

allow practice then analyzing the assignment which may lead to new

theory and additional practice The studen ts complete an expert system

development life cycle by implementing a course advisory expert system

INTRODUCTION process of theory practice
learning for each topic in this 14

Artificial Intelligence AI is on week course In addition the

the verge of moving from the studen ts have enjoyed and have

research lab into business taken pride in this project due to

applications in the form of Expert the actual need and use of the

systems These Expert systems are advisory system by students and

still far from the envisioned facultYIalike

Artificial Intelligent systems

however the basic reasoning theory COURSE CONTENT

of AI has emerged in the form of

Expert Systems 1e igned to assist The order of the course content

decision making 1 As educators plays an active role in this

we must keep our students abreast iterat ive learning process The

of these technologies and theories topics begin with a general

which may become a part of their introduction to AI and Expert

corporate life
systems

TEACHING PHILOSOPHY
1 Introduction to AI

2 Expert system APplications

The most effective method of 3 VPExpert Demonstration

introducing this theory is to 4 DSS MIS Databases vs

reinforce as much as possible with EJ pert systems

practice This has been accom 5 Knowledge Representation

plished at Widener University 6 Rule Based systems

through development of an advising 7 overview of VPExpert

Expert system for the School of 8 Fuzzy Variables

Management using an Expert system 9 Inference Engine

Shell and various innovative 10 Dealing with Uncertainty

assignments At the completion of 11 User Interfaces

each project phase and or 12 Knowledge Engineering and

assignment the learning is l lanning for Expert Systems

pulled out of the experience 13 Developing a Knowledge Base

This is an iterative learning 14 Reasoning
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lS Confidence Factors word processor The student should

16 Menus attempt to create goals and sub

17 Knowledge Based Organizations goals in their assignment This

18 Other Development Tools is their first attempt of knowledge
PROLOG LISP LEVELS GURU representation

The first quarter of the material KNOWLEDGE REPRESENTATION

is designed to give the student an

idea of what Expert Systems can The student is probably most

accomplish The second quarter familiar with rule based knowledge
introduces the student to develop representation due to the student s

ment techniques and theory At exposure in previous programming
this point the student has a good courses Therefore it is very

grasp for the underlining theory important to compare and explain
of Expert System development The other knowledge representation
next step is to introduce the techniques such as frame based and

planning cycle The Expert System semantic networks Related homework

Development Life Cycle ESCLC assignments should follow each

adopted for this coufse is from discussion to give the student

the book by Waterman 2 The practice at the various knowledge
remainder of the course was used representation methods It is

to develop the advisory system extremely useful if the student is

which required the students to asked to convert homework 1 into a

learn user interface and knowledge frame base rather than a rule base

representation techniques The and write about their difficulties

students were exposed to all This makes the student aware of the

components of the Expert System differences between these methods

user interface knowledge base
and Inference Engine by playing At this time I chose to introduce

the role of the Knowledge the Expert System Shell the class

Engineer would be using as a development
tool VPExpert and explained how

During the presentation of the to create a knowledge base using
first quarter material it is very this shell Of course to reinforce

important to present the major learning with practice the next

differences between an Expert assignment required the students

System and AI The student must to create a knowledge base in

realiz e that true AI applications VPExpert using their ten rules
are unlikely to happen however AI from homework 1 As the class

like problems which employ routine found from this assignment the

diagnostic decisions can be conclusions of their examples may

simulated to assist the decision have been wrong because they did

maker It is also necessary to not consider the reasoning method

present example applications to of VPExpert s Inference Engine
give the student a feel for how

Expert Systems are being used INFERENCE ENGINE

The first homework assignment The next lecture included the
occurs at this point requiring various reasoning methods of

the student to think of an Inference Engines The theory
application and write ten rules included explanations of 1

These applications have ranged Backward Chaining 2 Forward
from advise for setting a camera Chaining 3 Breadth First and

shutter speed to training for a 4 Depth First Next the
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practical combinations were be most appropriate for their

explained including 1 Backward system and 17hy Then the student

Chaining Breadth First 2 added the menu and command inter

Backward Chaining Depth First faces to their VPExpert subsystems

3 Forward Chaining Breadth and attached them using a main menu

First and 4 Forward Chaining
Depth First Once the students By this time the students had

understood these concepts they learned the Expert System theory

were able to infer that VPExpert and re inforced that theory by

has a Backward Chaining Depth practiCE for each Expert System

First Inference Engine They then component The Knowledge Base

could write the knowledge base for The Inference Engine and The

this type of reasoning and User Interface This section of

understood the importance of the the course took approximately five

Inference Engine weeks to complete The students

were now ready to begin the

Additional features of the Advisinq project beginning with

Inference Engine were introduced the identification and problem

next The most important feature definition phase of the ESDLC

is the certainty factor also

known as the confidence factor KNO IlLEDGE ENGINEERING AND

which is applied to the condition PLANNING

or conclusion in a knowledge base

Fuzzy variables were also Prior to knowledge engineering the

introduced which were combined objectives of the Expert system had

with certainty factors The to be identified

students then added these features

to the VPExpert knowledge base to 1 Need Must Be Identified

reinforce the theory
The course advising procedure
is a problem solving activity

The students now had the practice where resident human expertise

of developing a simple knowledge Professors are in short

base using Inference Engine supply overburdened and

features however it was missing unavailable when needed

an important component of an 2 Idemtify the purpose

Expert System known as the user ThE course advising system will

interface
help a student choose courses

to take in their major based on

USER INTERFACE
thE ir interests and career

goals

A lecture on various user inter 3 IdEmtify Who Will Use It

faces proceeded to include expla Students in their sophomore

nation and comparison of various junior and senior years and

methods such as 1 command faculty members not familiar

oriented 2 menu guided 3 wi th specialty areas for

natural language 4 object advising tips

action and 5 customized combi 4 Id1entify When It Will Be Used

nations
if Primarily used during pre

registration each semester

The VPExpert shell is limited to a 5 What is the Expected Benefit

menu guided and or command llr To consolidate various Expert

oriented user interface For this knml11edge formalize rules

reason the students were asked to which the catalog includes

describe the interface which would and make this available to all
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students and faculty 1 Identification
2 conceptualization

The domain of the problem was then 3 Formalization

narrowed to only include major and 4 Implementation
minor areas which included 1 5 Testing
Economics 2 General Management

3 Management Information Systems During implementation the students

and Computer Science 4 Human presented rules to more than one

Resources 5 Marketing and 6 domain expert Professor to

Finance The class was divided acquire alternatives and discover

into groups each chose an area to discrepancies The students did

develop This was done due to the find some errors in the catalog
time constraint for development which were presented to the Dean

Each group then began the ESDLC by for correction The alternatives

acquiring knowledge from experts presented by the domain experts
also revealed an additional purpose

ACQUIRING KNOWLEDGE FROM EXPERTS and use of the advisory system
which is to help students choose a

A lecture to explain knowledge major based on personal interests

acquisition methods followed the These types of discoveries are

problem definition The tradi common at this point in Expert
tional approach requires the System development which displays
Knowledge Engineer to resent data another advantage of Expert Systems
problems and questions to the
Domain Expert in order to acquire Once these discrepancies were

knowledge concepts and solutions solved and alternatives added user

This knowledge is then formalized interfaces were developed An

and structured by the Knowledge example is shown in Figure 1

Engineer to establish a koowledge Using the capabilities of VPExpert
base This traditional process the students were able to

involves methods such as 1 incorporate color and windows
Interviews 2 Observations 3
Problem Discussion 4 Problem The last phase involved testing and

Description and 5 Problem documentation development The

Analysis class was divided into two groups
to accomplish these tasks

These five methods assist in

acquiring knowledge from a human WHY USE AN EXPERT SYSTEM SHELL

expert however expertise can also
be acquired from written material During the last two weeks of

such as books forms or policies class time permitted additional

topics to be presented Other
Since the course advisory system development tools were demonstrated
was based on policies for each such as PROLOG LISP LEVEL5 and

major the class began by analyz GURU The class realized if the

ing the current catalog and other project had been developed in an

pamphlets which explained the Artificial Intelligence language
possible course choices for each such as PROLOG or LISP they
major Each group then used a would still be in phase one of the
combination of acquisition methods life cycle This is one reason a

to acquire knowledge from various shell was chosen as the development
faculty members This procedure tool Another reason was the

followed the first three phases of high amount of training necessary
Waterman s ESDLC The phases are to learn PROLOG or LISP which time
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did not permit The purpose of REFERENCES

the course was not to learn a new

language but to be introduced to 1 Sheil Beau Thinking About

Expert Systems and AI and acquire Artificial Intelligence Harvard

an understanding of the develop Business Review July Aug 1987

ment process of an Expert System pp 91 97

For these reasons an Expert 2 Waterman D A A Guide to

System Shell was a logical choice Expert s tems Addison Wesley

however many have asked why I Publishing Company 1986

chose VPExpert I had done a pp 135 141

market search for a shell which

was affordable and contained

enough versatility to develop

minor systems Most of the shells

evaluated were rule based systems
which is an advantage because my

students were most familiar with

rules from other courses using

procedure oriented languages

VPExpert is microcomputer based

and Paperback Software offered

an educational version for 19 95

which included the manual

Considering the price VPExpert is

a very powerful shell and easy to

use

CONCLUSION

By using an Expert System Shell as

a development tool I have been

able to reinforce theory with

practice The students have been

able to experience an Expert

System Development Life Cycle

by planning developing and

implementing an advisory system
for the School of Management at

Widener University This process
of theory practice learning was

successful The project was

completed within the 14 weeks and

implemented into the student micro

labs on campus This project
gained university recognition
through university pUblications
and is presently being considered
as a prototype for a future LISP

based university wide advising

system
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FIGURE 1

WELCOME TO

THE MAJOR ADVISORY SYSTEM
FOR THE SCHOOL OF MANAGEMENT AND COMPUTER SCIENCE

WITHIN WIDENER UNIVERSITY

This is an Expert System for advising students on course and
career options in their major based on their career interests

This system has been designed for the student accepted
on or after 1987 for the undergraduate day program

AUTHORS OF THIS SYSTEM

LUIS BAPTISTA HELEN CARCHIDI SUE CELIA
JEN CREITZ MAUREEN DUIGNAN KEITH HERMAN
MATT SAVAIKO DAVID WILLIAMS WENDY WILSON

KIRK WISE

PRESS ANY KEY TO CONTINUE
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APPLYING STRUCTURED WALKTHROUGH TO DSS DEVELOPMENT

George W Morgaln
Department of Computer Information Systems

Southwest Texas State University

R Wayne Headrick

Department of Business Analysis and Research
Texas A M University

ABSTRACT

With recent advances in h rd ware and software te chno 1 ogi es the development
of automated s stems specl lcal ly almed t supporting the decision making
processes wlthln an organlzatlon generlcally known as decision support
syst ms has often become a dynamic user driven process This paper
cautlons agalnst total abandonment of traditional design techniques when

adopting new techniques for designing such system and suggests that the use

of th e struct red walkthrough in conjunction wHh newer iterative design
technlques tYPlcally used to develop a decision support system DSS is vital

to successful timely development of such a system

INTRODUCTION
to four year back log of new

app 1 icat j ons development requests

Probl em solving and decision mak ing with su ch requests increasing by as

are central to the function of much as 45 percent per year To

management with managers at all compound the problem conventional

levels of an organization encountering structur1ed systems design techniques

both rout ine and non rout ine probl ems tend to be qu ite time consuming and

on a daily basis The success of the were originally developed to deal with

organization depends on those problems well s1 ructured procedures solving

being resolved as accurately quickly well stru ctured problems Because a

and consistently as poss ibl e The decision maker s informational needs

quality of the decisions resolving tend to revo1 ve around unstructured or

su ch problems is directly rel ated to semi structured problems and often

the information available to the relate to crisis situations that

decision maker at the time of demand fast resolution under stressful

resolution condit ions 5 neither conventional
information systems nor the structured

An IBM survey has indicated that the techniques used in their development
information processing centers of most are capable of adequately meeting

well managed corporations have a three those ne eds
u
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The concept of DSS was developed to DSS to the user quickly mak ing it

provide a framework for using the data possible for the user to see and

contained in an informat ion system to revi ew actual work ing funct ions rather

give computerized decisio n mak ing
than simply reviewing written

support to management The focus of specifications This process also has

DSS is on assisting managers in making the desirable effect of actively
decisions related to semi structured involving the DSS user in the

problems supporting manageri al development effort 1 2J
judgment with the goal of improving
the effectiveness of the decision As noted above the benefits

mak ing process 7 As the s ituat ions associated with using an iterative

in which a DSS application might be methodology such as prototyping in the

created to aid in mak ing a decision development of a DSS are readily
regardi ng a problem are relatively apparent The costs however are not

unique user requirements for such quite as eas i1 y recognized
applications have been difficult if Prototyping requi res that the

not impossible to pre specify In developer gain only an initial

addition even after a DSS application understanding of the problem or needs

has been created it wi 11 often of the user before immediately going
require dynamic user d ri ven about the task of implementing that

modifications Only recently have understanding Such an approach to

technological advancements in systems development 1 ead s i nevitably
interact ive too 1 s su ch as prototyping to subsequent corrections

became available to support enhancements and addit ions to that
interactive system development initial system In fact it has been

methodologies 3 6 so that the suggested 2 that prototyping creates

creat ion of DSS applicat ons has the illusion that change is cheap and

generally become feasible that the user has been issued an

unrestricted license to change his her
mind Prototyping is a very valuable

DSS DEVELOPMENT tool for enabling DSS users to be

actively involved in the system

Developing a DSS for use by a decision
development process but its cost in
hardware software and participant

maker in solving even just a single resources consumption must not be
problem or class of proolems underestimated It must be recognized
typically requires many modifications that developing a reliable DSS at a

du ri ng the development proces s It is reasonable cost st ill requi res the
in this kind of environment that application of structured design
iterative systems development techniques to the variou s stages of
methodologies become particularly the development life cycle
useful Of cou rse such iterative

methodologies have been able to become
DSS DESIGNsuccessful because of recently

advanced techniques such as

prototy ping supported by 4th
The iterat ivegeneration 1 anguages and applications system des ig n

generators Prototyping has become methodology known as prototypi ng is

especially popular because it can get as noted above quite well suited to
an initial simulation of a proposed the task of developing a DSS Because

prototyping actually involves the user
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of the OSS in the development process their systems development efforts

it helps avoid one of the major experi enCE errors These studies have

problems that can result when a more also shown that while as much as 60

traditional systems design methodology to 80 of all developmental errors

is used that of building the wrong occur during system specification and

system 3 6J At the same time as the design the cost of uncovering and

user becomes more and more invol ved incorrect i n9 those errors is lowest at

the design prototyping process there that point Using the cost of

may be a tendency for that user to correctin l errors detected at this

make system changes without adequately stage of a system s development as a

reviewing the consequences and or base 1 ine the cost of detecting and

benefits of those changes correcting errors after the design has

been completed but before testing has

Prototyping using 4th generation commenced 1111 typically be 4 to 5

languages and application generators times higher during testing 10 times

has been shown to be capable of higher and after release to the user

significantly increasing the up to 40 times higher It is easy to

productivity of system developers If see that errors should be detected and

such productivity increases are spent corrected as early as possible in the

simply reducing the time it takes to development life cycle
develop an ill defined DSS that

doesn
I
t serve the user

I
s needs they To accommodate the need to detect

are obvi ou sly wasted If on the and correct errors early the

other hand they are real ized when walkthrough was made an integral part
developing a well designed DSS the of structured systems design
whole organization benefits methodologies from their beginning A

structured walkthrough 0 generally
Prototypi ng was developed as a means cons j sts of a step by step group

for overcoming the long lead times review of a system that can take place
associated with more traditi nal at any point in the system development
structured deslgn methodologles life cycOle This means one can take

Basically it relies on the system place as early as specification
designer to somehow bUlld a DSS deve lopme nt and as late as final

prototype that is consistent with the acceptance testing As the purpose of

needs of the user with the user then a walkthrough is to identify errors

reviewing the system to identify and omissions so they can be

necessary corrections and corrected or resolved by the system
enhancements It is obvious that desi9ner it fits quite well into the

without the inclusion of at least some role of providing a structured review

elements of structured design to the mechanlsm for use in conjunction with

pro ess prototyping would lead to a prototyp ing
system that is likely to have many

errors introduced b both the d s igner SUMMARY
and the user wlth a Slgnlflcant
number of them never being found

It has been noted that the successful

WALKTHROUGH use of prototyping in the development
of a DSS is particularly dependent on

the correctness and completeness of

A number of studies 3 4J have shown the original design A faulty design

that even organizations that apply will almost certainly result in a

structured design methodologies to
0

significant increase in the number of
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iterations requi red to move from an

initial prototype to the final DSS In

fact the addition of ill defined user

reviews to this scenario wou1 d doom

the DSS to failure Incorporation of

structured walkthroughs into every

phase of the prototyping effort wi 11

provide for the effective rev i ew and

feedback necessary to ensure that the

resultant DSS is as accurate and
complete as possible
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DYNAMICS OF A SYSTEMS ANALYSIS AND DESIGN COURSE

S K SHAH

DIANE FISCHER
HOFSTRA UNIVERSIry

ABSTRACT

The authors examine a proj ect oriented course for systems

analysis and design that has been sticcessfully offered for

several semesters The approach integr tes state of the

art software and ethical realities to enhance the project
orientation and maintain the vitality and relevance of the

course to current and future business concerns

INTRODUCTION
RATIONALE

A systems course is designed to A systems analysis course entails

familiarize the student with various compartmen alizing the reality into

activities associated with the tasks of meaningful components and integrating

analysis and design in an organizational them in an environment in accordance

setting Students come to the course with the specified needs of the

with knowledge of a programming language organizational whole Efforts to

and a measure of computer literacy The uncover clulsal relationships among

project orientation of the course operations require that a systems

enables students to leave with knowledge analyst understand the reality of the

of the concepts and theory of analysis situation
Reality manifests a mix of

strengthened by first hand experience in rational and intuitive fractional and

applying these to business problems holistic amoral and ethical modes of

behavior The course provides the

This approach yields a course vital to student analyst an opportunity to be

the students familiarity with and exposed to the reality and reflect on

appreciation of information systems various trpes of situations

However as a mirror of a well designed encountered

system the course is carefully

monitored and state of the art elements The course has been reinforced by the

periodically incorporated to reflect the inclusion of two components

currency of the course While reinforcing

the utility of IS The addition of a 1 the introduction of an integrated

section on ethics serves to heighten workbench for system applications

student awareness of the importance and and

place of ethical reasoning in business 2 an overvieTof the concepts of

and suggest techniques for the analysis ethical reasoning and its

and resolution of emerging moral significance to the analyst

concerns
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SOFTWARE TOOLS FOR PROJECT MANAGEMENT incorporation
4 Analysis Tools Assures logical

While the tasks involved in the term consistency accuracy and

project focus on information systems as completeness of a design This is

a goal state of the art technology is verr helpful on complex projects
not fully utilized In the past Also it permits cross checking and

students have used a few productivity correcting errors subsequent in

packages to produce final reports the design process

Other tasks such as duration and 5 Dictionarr Interface Allows team

calendar time planning work flow and members to share portions of the

work load analyses data flow diagrams same design safe and secure

questionnaire analysis cost benefit 6 Documentation Reproduces the

evaluations design of input and output entire documentation periodically
forms etc were done manually input throughout the project All

Incorporation of new modules in the the work ranging from graphs to

course has remedied this situation narrative text is brought together
into one finished form for

Both the student and today s managers presentation to the class and the

have available a large array of software corporate nanagement
to help in the arduous task of tracking 7 Housekeeping Provides project and

and controlling projects Some of these system naintenance for backup and

packages provide numerous capabilities security
such as

Our experience albeit somewhat limited

1 project data summary expenditure suggests that Exce1erator has potential
timing and activity listing to minimize workload reduce amount of

2 data manipulation management and time and volume of details needed to

reporting capabilities develop an in depth and accurate set of

3 critical path analysis specifications for a systems project
4 what if impact analysis
5 early warning systems THE ANALYST IN A mRAL WORLD

6 resource planning and analysis
7 cost and variance analysis Any reader of current business

publications quickly gains the sense

Index Technology Corporation s that scandals are shaking the

Excelerator is a comprehensive workbench foundations of our business world The

package designed to assist a systems latest news of insider trading is only
professional Among the major features the more sensational example in a field

of the package are where stories of computer breakins

software piracy use of communications

1 Graphics Offers both analytic and networks to defraud false or

presentation capabilities in unauthorized advertising and liabilities

addition to flow charting data flow for system faults have become common

diagrams structure charts etc occurrences Alongside this increasing
2 Data Dictionary Helps create awareness of the deficiencies in the

logical design of a system and practice of business ethics comes a

reports on its contents Also resurging recognition of the need for

creates and updates entries in the businessmen and women to have some

dictionary liberal arts training The liberal arts

3 Screens and Reports Provides a are viewed as a source of the culture

fast and easy method for developing and values lacking in today s business

prototypes of the screens to permit environment

end user input for immediate
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Once we allow for the need for an Because mnt business najors have no

ethical component in business education prior course experience with the study

we must decide upon a method for of ethics some background must be

achieving this goal There are two presented The concepts of rights and

possibilities obligations furnish a basis for a

discussion of ethical theories that have

1 require all business students to remained current in our society These

take an ethics course include utilitarianism wich justifies

2 require each business discipline to actions in terms of their usefulness

provide an ethical component within libertarianism wich justifies actions

a suitable course in terms of respect for the rights of

others and pluralism wich judges

This is not the appropriate forum for a actions in light of duties The

lengthy debate concerning the better influence of these prevalent mral

technique However it should be noted theories is identified in our commonly

that the placement of ethical accepted moral beliefs

considerations within a business context

will strengthen student awareness of the After this overview of ethical reasoning

relevance of ethics to business in ways is given students are presented with a

in wich an isolated ethics course series of cases for analysis These

cannot
cases reflect the types of problems
which the analyst nay face in the course

In the discipline of business computing of analysis and design An analytic

it can be argued that analysis and model is f ovided For example the

design is particularly well suited for debate over the moral acceptability of

the inclusion of an ethics component euthanasia involves considerations of

It is a required course for majors all social ut Hity the rights of the living

students must take it Further within and the ing and duties we nay have to

the context of business computing the alleviate suffering and not to kill

systems profession is uniquely dependent Guide plsts are set up in the form of

upon public confidence When an analyst questions to answer

is hired he is expected to bring an

array of technical skills to the problem 1 what if a y are the ethical

of computerization of a business system considerations

He must submit a plan for 2 what assumptions are nade

computerization including schedules 3 what values are involved

hardware recommendations programs 4 from a utilitarian view what is

and or software recommendations best

Management must have confidence in the 5 from a vieW of fairness wat is

analyst s honesty and integrity as well best

as in his competence and reliability 6 from is view of duties what is

best

A component of ethical reasoning in an 7 overall what takes precedence

analysis and design course is not

proposed as a panacea students are not An initial case concerns Consumer

guaranteed to become good guys upon Reports and its no commercialization

taking the course But it will heighten poliey wereby the magazine accepts no

their awareness of the importance of advertising and purchases test products

ethics vis a vis business so that in on the open msrket To preserve their

the future when students confront such impartiality and reputation neither

potentially conflicting situations they ratings nor reports nay be used in

will be especially cautious advertising In October 1985 the

magazine published a study of personal
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computers Leading Edge an IBM business computing Other courses are

compatible was among those reviewed programming classes database systems
Leading Edge used some statements from simulation and hardware software

the report in their advertisements selection These tend to be very

Consumer Report is suing them technical while analysis and design is a

blend of the technical and the

The students analyze this case in light evaluative

of the questions posed and decide if

this information should have any effect CONCLUSION

on future decisions to recommend Leading
Edge Initially most students head We have proposed taking a strong

straight for the bottom line if project oriented course and augmenting
Leading Edge is in fact one of the it with packaged software and

better compatibles and is competitive discussions of business ethics The

in price many would recommend it The software component would directLY
class considers arguments concerning the enhance the projects by offering
reputations of both Consumer Reports and students state of the art tools for

Leading Edge Often students suggest project management The ethical

that any recommendation for Leading Edge component enhances the relevance of the

should be accompanied by information on course and gives students a place to

the lawsuit In this way a decision is reflect on the activities of an analyst
passed to management from a mral point of view These

components should serve both to

Other cases that have been analyzed strengthen and round out this course on

include systems analysis and design

accepting stolen hardware REFERENCES

copying software

using the office computer system after Eliason A L Systems Development
hours for private consulting Analysis Design and Implementation
displacing workers by Boston Little Brown and Co 1987
computerization

Goodpaster K Ethics in Management
Students are invited to suggest other Boston Division of Research Harvard

cases of personal interest Business School 1984

This ethical component of a project Matthews J B Goodpaster K and

oriented course has been successfully Nash L L Policies and Persons A

implemented on a trial basis for several Casebook in Business Ethics New York

semesters Student participation is McGraw Hill 1985

high and discussions have been lively
On the basis of these discussions Senn J A Analysis and Design of

students occasionalLY incorporate Information Systems New York

ethical considerations into their McGraw Hill 1984
project write ups

Shah S K Systems Analysis A

In light of the resurging recognition of Project Approach with Visible Payoffs
the place of ethics in business Proceedings of the Sixth Annual

education the inclusion of such a Information Systems Education

component is well taken Further it can Conference San Francisco 1987 pp

be argued that analysis and design is 185 189
well suited for such a component more

so than any other course in the major of
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TOWARD A LABORATORY SCIENCE APPROACH FOR

TEACHING THE FIRST COURSE IN COMPUTING

Donald R Chand

Department of Computer Information Systems
Bentley College

Beaver and Forest Streeu

Waltham Mil 02 Z54

ABSTRACT

This paper describes the need the philosophy and our initial attempt of supporting the

first course in computing with a structured laboratory that is in principle similar to the

labs used in the natural sciences It addresses issu s from the perspective of the

Department Chair who conceptualized this approach and stimulated at least one faculty

member who spearheaded the task of operationalizing it Specifically this paper sketches

the background that led to the idea of teaching our first course in computing as a lab

science outlines the design philosophy of the lab manual and describes how this course

was implemented in the fall semester 1987

INTRODUCTION

Bentley College is an institution of higher computerThis decision was based on the

learning that specializes in business conviction that fluency in the use of

education It offers graduate and microcomputers will provide its graduates

undergraduate programs in all the an edge It is important to observe that

functional areas of business With an Bentley chose to use the term computer

enrollment of approximately 4000 full time fluency rather than the commonly used

day undergraduate students Bentley term computer literacy The term

College is the eighth largest computeJ literacy implies a general

undergraduate college of business in the understanding of computing and its role

United States The uniqueness of in SOcil ty whereas computer fluency

Bentley s education lies in its objective of suggests that the student gets beyond the

producing graduates that are immediately cerebral understanding of computers to a

productive at their first job and also refllex risponse to problem sohing using a

possess the background to grow and computeJr At Bentley we associa te

progress in their careers This objective computer literacy with instructor directed

influences the curriculum the pedagogy computer use and view computer fluency

and the choice of support materials like as student directed computer use In

textbooks and software For example at other words the goal at Bentley is to

Bentley we use Lotus 1 2 3 or its clone provide i ts students the knowledge and

to teach the principles of spreadsheets expertisc to use personal computers as a

because Lotus 1 2 3 IS the spreadsheet productivity and problem solving tool to

package that our students are likely to support their school work as needed This

encounter upon graduation use of the computer is envisioned to be

independent of any specific computer

Three years ago Bentley College made the requirement in the course

decision to require its full time day
freshmen class to acquire personal
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To achieve the above goal of computer productivity software We have discovered

fluency it was decided that at least fifty that a working knowledge of a standard

percent of freshmen courses and almost microcompu ter operating system of a

eighty percent of sophomore level courses comprehensi ve word processing package

must make explicit use of personal of an integrated spreadsheet software and

computers The assumption here is that of a general purpose file management

by the time these students become juniors system on a microcomputer effectively

and seniors they would be computer addresses the goal of the hands on

fluent and they will use the computer on portion of CS 101

their own to support their learning and

homework assignments Explicit use of the The computing topics covered in CS 101

computer as a tool in the freshmen and are

sophomore courses requires that the
students be provided the fundamental Functional model of the computer

operational expertise in computing early Architecture of a Computer System
in their college careers It was decided Input and Output devices

that this expertise will be provided in the System Software

first computing course that all freshmen Operating System Functions

must take in their first semester at Programming Languages
Bentley College This course is designated Database Management Systems
CS 101 and is called Principles of Data Communications

Computing Career Paths and Computer Industry

This paper describes the motivation the Microcomputer Software used are

philosophy and our early attempts at MS DOS

implementing CS 101 as a laboratory Wordperfect
science course It begins with the Joe Spreadsheet an affordable

specifica tion of the objecVves and clone of Lotus 1 2 3

contents of CS 101 follows with the dBase III Student version

description of its implementation as a

laboratory course and concludes with a IMPLEMENTATION OF CS 101 AS A

summary that captures our experience LABORATORY COURSE

thus far
Motivation

OBJECTIVES AND CONTENTS OF CSI01 The primary objective of CS 101 is to

provide the foundations for the students

The primary objective of CS 101 is the to acquire computer fluency As pointed
traditional first course objective of out earlier this requires that students get

providing an understanding of the beyond the cerebral understanding of

principles of computing using a hands on computing to a reflex response to problem
approach The secondary objective of CS solving using a computer Lab science

101 is to provide the operational and teaches technique and mens et manus

problem solving skills needed to use the conditioning
microcomputer as a learning and

productivity tool in other courses in the The operational goal of CS 101 is to

curriculum expose the students to the principles of

computing and provide the operational
Traditionally the hands on portion of a and problem solving skills to use the

first course on computing involved the personal computer as a word processor as

act of programming In CS 101 the an automated spreadsheet and as a

traditional programming approach to database management system Although
explore the principles of computing is this operational goal is narrower than the

replaced by microcomputer stated objective of CS 101 it is still hard
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to accomplish using the traditional consistent size functional modules

laboratory instructional method The 2 Emphasize operational knowledge with

difficulty lies in teaching several software why explanations
packages within the constraints of a 3 Motivate the need for each module

term At Bentley we chose to address this 4 Learn by doing
difficulty by complementing the classroom

instruction with a structured lab similar The above design principles were

to a science laboratory This section operationalized with the following
describes the goals and implementation of pres1en ta tion guidelines
the laboratory portion of CS 101 Module size is limited to two pages

First page describes the concepts and

Objective commands using a question answer

The objective of the CS 101 laboratory is mode

to support the learning of computing Second page con tains hands on

principles and problem solving strategies exercises tips and traps

by providing an environment where the Exercises are stand alone in the

student acquires the opera tional sense they do not require the

knowledge of microcomputer tools by completion of previous exercises

doing structured exercises under the Possible traps are listed to warn the

supervision of a lab instructor Thus the user what can go wrong

lab is not a tutorial session on what is Tips are presented whenever possible

taught in the classroom instead it A comprehensive functional index and

supports the classroom instruction by a command index is provided to

providing a working understanding and facilitate access

the operational skills of computing
The above principles and guidelines have

Just as the organization and structure of been suc cessfully implemented for MS

a science laboratory is governed by its DOS and Joe Spreadsheet 1
laboratory manual the CS 101 laboratory
manual drives the CS 101 lab Thus a Implementation Details

major contribution of our approach is the In the 1987 Fall semester approximately
structure and organization of the CS 101 1000 students registered in CS 101

laboratory manual Everyone acquired a Hewlett Packard

Portable Vectra CS a dual disk drive

The CSIOl Laboratory Manual IBM XT compatible microcompu ter

The primary objective of the manual is to equipped with MS DOS 3 2 Wordperfect
serve as a text for the CS 101 labs 41 Joe Spreadsheet Turbo Basic and

There is an important secondary objective student version of Dbase III Each student

that stems from the nature of software enrolled in one 60 student class section

tools For example general purpose and one 20 student lab section The class

software tools are very comprehensi ve was taught by a regular faculty member

and they cannot be learned and and it met two days a week for 75

remembered fully Therefore a secondary minutes each The lab section was

objective of the manual is that it should directed by a graduate assistant and it

also serve as a self learning tool and as met once a week for 60 minutes Students

a reference guide were required to bring their computer to

every lab session

To achieve the secondary goal we

postulated several design principles for The fourteen lab sessions were partitioned
the development of the CS 101 lab as follows Two sessions were devoted to

manual They are MS DOS two to Wordperfect six to Joe

Sprc adsheet and four to Dbase III

1 Organize the material in small
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u n

Experience has shown that six modules of under preparation The exercises have

the lab manual can be performed not been tested for their effectiveness in

comfortably in one 60 minute lab session illustrating the fundamental principles

Students are required to read these underlying the specific features and

modules and attempt the structured commands Also the functional index has

exercises before coming to the lab not been tested to match the search

session In the lab the instructor explains strategy of a novice user

and guides the students to work through
the exercises on their individual Despite these shortcomings our intuition

machines The modules covered in the lab and experience suggests that this

support the topic taught in the regular approach enhances learning and is

class effective in supporting the use of the

computer across the curriculum

The final lab exam tested the students

ability to use the software packages Reference

learned in the course
1 Chand D R D R Callaghan CS 101

SUMMARY AND CONCLUSIONS Computing Laboratory Bentley College
Waltham MA Fall 87 p 160

Informal input from the students faculty
and the lab instructors suggests that the The WordPerfect portion of the manual

structured lab approach we used was very has been completed
effective in enhancing the learning of

software tools despite the few

implementation hitches For example
although every attempt was made to

synchronize the knowledge acquired in

the lab with the material covered in the

class we found that scheduling logistics
did not permit perfect harmony That is

for a student enrolled in a monday
wednesday class and a friday lab it is

possible that a classroom assignment was

due on a wednesday which required the

expertise that was scheduled to be

developed in a lab on friday It is even

more difficult to coordinate across other

courses in the freshman curriculum that

require the use of the computer

In my judgement at present we have

merely adapted the structural component
of the labs used in natural sciences and
are evolving and learning how to specify
the objective and content of each lab

session I must add however that the CS

101 coordinator did a credible job of

specifying the functional knowledge for

each lab session

The lab manual which is the tool that

drives this concept IS incomplete The

sections on wordperfect and dBase III are
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CONSTRUCTING EXPERT SYSTEMS FOR INDUSTRY

RESULTS IN THE ARTIFICIAL INTEL IGENCE COURSE

Scott C McIntyre

Artificial Intelliqence Applications Lab

colleqe of Business and Administration

University of Colorado
Colorado sprinqs Colorado 80933

ABSTRACT

This paper describes results obtained by twenty five students in
the author s artificial intelligence c ourse students are

required to complete an entire expert systems lifecycle throuqh
implementation in an actual organizational settinq
Recommendations are provided based upon those results

INTRODUCTION embeddE d expert system ie one

that rE ceives data from or sends

In a previous paper 2 an data to existing information
outline was provided for a first systems but a complex
c 0 u rs e in art if icia 1 standalone system is negotiable
inte11 igence for business Studen1 s I systems are expected
majors to have significant capability

but narrow applicability Since
The AI course is offered to they have only one semester to

senior and graduate level complete the entire development
business students There are lifecycle a minimum of 80 rules

three interwoven themes the is required
technology of AI the

application of AI technology to RESUL S AND RECOHKENDATIONS

business and the business of

AI PAR TICJCPATING STUDENTS

One of the requirements of that Table 1 presents a summary of
course is the construction of an the backgrcunds of 25 students

expert system from conception who have taken the course in the

through implementation All last two semesters Of most
students build a rule based interest he re is the occupation
expert system for and in statis1 ic All but 5 had a job
cooperation with organizations in an organization for which it

in the Colorado Springs was natural to build an expert
community It is recommended

system
This was due to self

that students construct an selection most were in the
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course to learn AI technology the world 3 Gaining the

for the purpose of applying it confidence of prospective domain

to their careers experts is a matter of diplomacy
and reassurance they will not

Of further interest is the be interested if they feel their

incidence of hardware and jobs are threatened

software engineers in the class
The Colorado springs area is a Students were relieved to hear

high tech area with many the first success parameter At

manufacturing development and the end of the semester those

research facilities whose projects did not meet

representative of national and initial expectations about one

local firms Interest in AI is third submitted analyses of

climbing rapidly among career their failures In the author s

oriented high tech opinion based on extensive

professionals experience in industry these

were as valuable as the

Characteristic Values successes

Sex Male 19 Less experienced students gave

Female 6 lip service to the second and

third parameters above but

Age 20 3 5 tended to violate them soundly
31 40 16 One domain expert absolutely
41 50 4 refused a third interview when

she realized that the student

occupation had every intention of

student 4 automating her position Those

technician 3 students who had experience in

hardware systems analysis and design
engineer 2 including the lawyer were much

software more able to handle the

engineer 12 necessary diplomacy and

manager 2 interviewing techniques
lawyer 1

marketing 1 Students specified three types
of expert systems The first

Table 1 Characteristics of was selection chosen by nine

25 AX students students A typical system
determined eligibility for

PROJECT CBARACTERXSTXCS Veterans Administration benefits
and selected broad categories

In his lectures on Choosing the for which the user was eligible
First Expert System Project the The second system type was

instructor emphasized repeatedly diaanostic chosen by twelve

that success in the project may students One system diagnosed
be defined as follows 1 A errors in disk drives and

failed first system is as suggested corrections The

valuable a learning experience third system type was analvsis
as a successfully completed chosen by four students This

system 2 The first system system is typically the most

must be narrow students are difficult One student is

enamored with this promising new responsible for creating
technology and tend to promise mobilization plans for a local
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army base She developed an addi tional twenty hours was

expert system to analyze a data typically spent by the student
base to help create mobilization researching supporting material

reports The most successful projects
were those for which the student

Twelve of the twenty five expert gained political support within

systems were considered by the thei organization came prepared
students to be very important to for each knowledge engineering
the organization The other s e s s ion with goa 1 sand

thirteen were categorized as questions and kept the domain

meeting organization s needs expert s interest alive by
but in a peripheral or less dem0n strat in g s u c ce s s ive

important way By the nature of prcltotypes of the rule bases

the projact no student chose a Students who reported that they
toy system felt most comfortable with

people at the beginning of the

Twenty students chose actual cOllrsE reported the most

domain experts in the target suc cessful knowledge engineering
organizations The others sessions The most difficult

obtained permission from the were reported by students with

instructor to act as their own low social needs interviewing
domain expert This was domain experts with low social

primarily because the system needs

each had chosen to build was

important to the organization A phenc menon reported informally
but one for which the student by other observers of expert
was the only logical choice for systeItlls development was also

obtaining expertise Of the observed in these proj ects

students who interfaced with Studen ts who were experienced in

domain experts fifteen had the design and implementation of

successful experiences In this conventional systems had the

case the students and instructor most difficulty implementing
def ined successful as an expert systems development The

experience where the student was reasons for this seemed to be

able to get needed information two fold Some had a difficult

from the domain expert without time identifying problems which

alienating him her or without were rule and inference oriented

being ignored Of the five as opposed to algorithmically
students with unsuccessful orient ed Others wanted to

experiences one alienated the design the entire system
domain expert inadvertently according to structured design
this was the one mentioned methodologies dividing rule

above who became threatened that bas esint0 s e quent ia 11y
she was going to lose her job oriented top down structures
one was unable to establish a While there is growing evidence

working relationship with the 1 that structured techniques
domain expert and three became can aid in problem definition
enmeshed in political struggles students who tried to apply them

which rendered void their too thorouqhly missed the point
efforts of iterative prototyping and had

difficulty in the initial stages
The knowledge engineering of development
process averaged twenty hours of

contact with domain experts An Of thE systems built fourteen
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of them were forward chaining CONCLUSIONS

and eleven backward For the
most part this was due to the There is risk involved in

requirement that expert systems requiring students to build

interface with other systems A expert systems for organizations
typical system would access a in the community Two factors

data base a spreadsheet or a seemed to contribute most to the

file of diagnostic data and successes experienced The

forward chain to reach a first was that most students

conclusion Systems that used were involved in the industries
backward Chaining tended to be for which they built the

standalone and diagnostic systems and were taking the
course primarily to apply expert

The author noted that students systems techniques to their

had much more difficulty careers

initiating a first prototype for
backward chaining systems In The second factor was the

discussion it became clear that industry experience of the

forward chaining systems are instructor Discussions of

enough 1 ike conventional IF pot entialp it fall s were

THEN ELSE or CASE oriented incorporated into lecture

systems that students had less material along with sometimes

conceptual difficulty The striking true examples Where

process of working backward to students ignored advice or fell

prototype the logic of backward victim to circumstances their

chaining systems became more experiences were used to

clear once students studied the instruct in a manner that made
rule usage patterns of other even failed projects successful

completed backward Chaining learning experiences
systems
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MAXIMIZING OATABASE ACCESS INOEPENOENCE

John Boggess Purdue University West Lafayette IN 47907

ABSTRACT

Logical data independence is the ability to change data access by programs without

having to change the way data is defined or stored Physical data independence is the

permits storing data different ways without having to change the way data is defined or

accessed Database management systems provide varying degrees of data indepen
dence depending on their architecture data definition and storage capabilities This

paper focuses on physical data independence or the ability to change stored record

formats access methods and data placement for bE tter disk utilization or access

performance without having to make major changes to the overall database definition or

programs using the data We especially want to look at ways to make programs more in

dependent of particular database management systems DBMSs We would like to be

able write programs now that could be used with diffenent DBMSs later with very few

changes This is not only more flexible than the way programs typically are written but

permits standardization and optimization beyond that giyen by database management
systems themselves

INTROOUCTION

The degree of data independence directly One strategy an organization can follow is

affects how flexible systems 1d velopment to get training in database design techni

is in a database environment To meet ques then design VSAM or other conven

development needs it must be possible tional files so that they conform to these

change how the database is stored and to design guidelines as closely as possible
update the overall database definition with When the time comes to convert to a data

little impact on existing programs base management system the conversion

may then involve little more than mapping

Organizations which are considering data convention a records to records or tables

base technology but are not ready to supported by the DBMS

install a database management system do
Major database vendors also provide facili

not want to have to re do development
when they are ready for database Many ties to eaSie the transition from VSAM and

IBM shops still use VSAM master files with other aCCElSS methods to their database

CICS as the backbone of their online pro management environment

cessing They must be able continue de

velopment in such a way that they can in

stall a database management system later

with minimal re workof these systems
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OATAINOEPENOENCE
I

storage device without havin i to change
the conceptual database definition or re

compile programs We would also like to

EXTERNAL EXTERNAL be able to use different access methods

SCHEMA1 co 0 SCHEMAn perhaps another database management
system or to change how records are

stored in the database different record

Logical Data clustering compressed records etc

Independence
How effectively access methods and data
base schema definition languages support

CONCEPTUAL the above objectives determines the de

SCHEMA gree of data independence you have with a

given implementation strategy

Physical Data OATA INOEPENOENCE FACILITIES

Independence PROVIOEO BY OBMSs

In addition to the general data indepen
INTERNAL dence features discussed above other fa

SCHEMA cilities are provided by some database

Figure 1 ANSISPARC Three Schema
vendors Two key examples are discussed
below

Architecture

The above jagram represents a 3 schema
ADR s V M and DL 1 Transparency
Products To make conversion from

architecture where a schema is a logical existing VSAM or DL 1 files to their DATA

model of a database Data definition lan COM database management system more

guages are used at each level to define practical ADR provides transparency
schemas in a form which can be under products which perform many of the trans

stood by a database management system
I

lations required With these products

The conceptual schema level represents
application programs do not need to be
modified to use DATACOM a key factor

an integrated view of the entire database for having a high degree of data indepen
It maps to an external or user view level dence Instead program calls for VSAM
that subset of the database a user needs or DL 1 accesses are intercepted and

and is authorized to access The concep translated into corresponding calls to

tual level also maps to an internal or DATACOM Status codes and record im

implementation view which defines data in ages are returned to the program just as

the database as actually stored on disk or they would have been from VSAM DL 1

other secondary storage devices or IMS systems

To maximize logical data independence Beforf3 existing VSAM programs can be

we want to be able to add to or change a used with DATACOM it is necessary to

conceptual database definition on an on convert existing files to DATACOM data

going basis without affecting existing pro bases First file definitions are extracted

grams or how we store existing data Only from programs using the VSAM files and

programs dependent on updated database used to create OATADICTIONARY defini

structures should have to be changed or tions required by DATACOM In the new

recompiled
database that is defined DATACOM re

cords tables will have basically the same

I For physical data independence we want format as corresponding VSAM records A

to be able to move all or part of a stored utility program can then be used to read

database to another physical locatio or existing VSAfj1 fil s and create a sequential

141

11 1 I



DATACOM load file A standard DATA ca records are accessed Instead of
COM utility is used to process this load file issuing a series of IDMS database com

and populate the DATACOM database that mands to get all the records associated
was defined with an order line for example the pro

Converting from a DL 1 database is slight
grarnmef can issue a single OBTAIN
ORDER LlNE L R command to get cust

Iy more complicated First an automatic i omer ol der and product values for a

database redesign facility reads DL 1 Data given order line LRF also supports rela

Base Definition DBD and Program Speci tional operations select project join not

fication Block PSB source statements to supported with standard IDMS database

create DATACOM control blocks The access commands
OATADICTIONARY is then populated with
database names tables corresponding to Note that LRF insulates programs from the

DL 1 segments and keys corresponding databasEl so that changes to logical and

to keys and imbedded pointers in seg physical database structures have minimal

ments After this has been done steps Impact on existing programs Le LRF pro

similar those described for VSAM can be vides a high degree of both logical and

followed to transfer data from a DL 1 data physical data independence This trans

base to DATACOM and permit existing lates into a number of programming ad

programs to be used against the new vantages including
DATACOM database

1 Simplified program access Pro

There are several major advantages to the grarnmElrs do not need to know the

above approach First an installation can database structure or understand

quickly convert existing databases to a navigation techniques and database

DATACOM environment and begin devel currency concepts to use LRF

opment of new applications using ADR s

Heduced programming effort Once
IDEAL fourth generation language DATA 2

DICTIONARY DATAOUERY and related a ain programmers do not need to

tools Second there has been minimal im include instructions for individual

pact on existing applications since it has database record accesses

not been necessary to re write programs
3 Jncfeased data integrity The data

to include DATACOM calls Finally the re

sulting environment is often much more tase administrator DBA can write

flexible since DATACOM provides both re database navigation instructions in

lational processing capabilities and tuning such a way that logical relationships

capabilities which keep performance ac and other integrity constraints are

ceptable and in some cases better than preserved
with the original VSAM files

4 e dditional data security Security

Cuilinet s Logical Record Faci litY LRF 4 5 constraints can be applied at a pro

This product also provides distinct data qram view logical record in addi

independence benefits but in a much dif Bon to other security which may be

ferent way than with the transparency pro appropriate
ducts discussed above LRF allows appli

5 f tter run time efficiency A single
cation programs to access IDMS R data
without having to know the physical struc program call can result in a number

ture records and sets of the database of database accesses being per

This is done by selecting desired fields formed by the database manage

from database records much as you de ment system before returning to the

rive views from SOL tables in a relational program e g requesting an order

environment to define a program view of line 10 Jical record which results in

the data Le a logical record Paths can
customer order and product re

then be defined to control how these logi cord accesses being done by the
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DBMS befor rgturning to the pro point to a library which uses carre
gram Operating system overhead sponding SOL calls
can be reduced considerably with
such an approach 3 Actual data definitions are stored in

AOOITIONAL OATA INOEPENOENCE
the access modules and can be

changed transparently Separate
OPPORTUNITIES user view definitions can be main

Going beyond the facilities provided with
tained in a COPYBOOK or other
source statement library for use by

different database management systems both application programs and the
and related products an installation can do data access modules
several things to improve data indepen
dence It is important to note that most of 4 Because programmers are not
these apply whether or not you are using a making direct access method or

database management system database calls changes to access

The concepts of transparency and pro
strategies will be transparent to the

programmer
gram views logical records discussed
above can be applied to data accesses in 5 Naming arid coding conventions

general By introducing an intermediate plus additional security and integrity
level of processing it is possible to insulate checks can be incorporated into

all data base accesses from an applica access modules and used to en

tion program and handle them in standard force installation standards This

processing routines While this has the also reduces program redundancy
major disadvantage that someone must since it is not necessary to include

develop these routines up front such an these program checks and balan

approach can provide a number of longer ces in each program Similarly if a

term advantages standard changes it will be reflected
in all programs which use the ac

1 Access modules which do pro
cess routines enforcing these stan

cessing similar to that described for dards This avoids the problem of

LRF can be developed These making changes to some programs

standard modules are passed com
which are affected but not all of

mands and views of data to be them

added or updated and return
The above approach requires a long termstandard status indicators and

views of data being retrieved co mitment to provid ing as exible a data

Different modules can be developed
environment as pOSSible I It is most

to perform the same functional pro
workable a in predominantly batch pro

cessing from a program point of cessing environment and in installations

view but use different access which recognize the need to use a data

methods e g one might use VSAM base approach but do not have the re

another IDMS and a third use SOL sourc s people time too s to do so at

as the access method thiS time But the functions described
above are all basic Database Administra

2 Different libraries can then be used tion needs which must be addressed whe

with programs without having to ther or not you have assigned an individual

change or recompile them For DBA responsibility or implemented a data

example a program could use a
base management system

test data access module library ini

tially then refer to a production
library later when turned over for
production The program might ini
tially use VSAM for access but later
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SUMMARY

Data independence is an important aspect
of database that does not get the attention

it deserves Most people recognize intui

tively that you do not want to store data

redundantly because it wastes disk space
is more difficult to update etc But prob
lems associated with low levels of data in

dependence tend to be more subtle Only
when you need to change a database defi

nition for example and find that you have

to recompile all your programs which ac

cess that database do you recognize the

importance of data independence
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THE USE OF A MODELING TOOL IN A COMPUTER NETWORKS COURSE

Jack E Leitner PhD
Division of Computer and Information Sciences

University of North Florida
Jacksonville Florida

ABSTRACT

Realistic projects for the study of computer communication

networks and their performance typically involve more mathemati
cal rigor than is practical in a course for information systems
students This paper discusses a software modeling tool that has

proven to be a valuable teaching aid in that respect because of

its ease of use and powerful simulation properties

INTRODUCTION control and error control To

assemble these components into

The need to transfer and a functioning system requires
exchange data between computers an organized method of analysis
and terminals has caused the and design The study of net

establishment of computer net works therefore can include
works These networks have all these topics and more

expanded to include not only a

host computer and the users A NETWORKING COURSE

terminals but also multiple
mainframe computers personal The University of North

computers and a variety of addi Florida s Division of Computer
tional terminal equipment such and Information Sciences has

as remote printers plotters added to its curriculum a one

point of sale terminals and semester course for senlor

bank teller machines To sup undergraduates and beginning
port and manage the flow of data graduate students to address

between these units other dev the study of networks It

lces such as modems multiplex resides in the Information

ers concentrators switching Sciences Systems tracks and

nodes and front end processors does not assume an extensive

have been inserted into the background in mathematics

network To transport the data Prerequisites for the course

between these devices various include Data and File Struc

transmission paths are utilized tures Systems Software System
often the public telephone sys Analysis and Design and Sys
tem for wide area networks or tems Implementation
specialized media for local net

works Many of the network Because the course is only
devices are controlled by stored one semester it is impossible
programs consisting of algo to cover the entire spectrum of

rithms for access routing flow networking in detail Some of
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the material is covered in a assignment should illustrate

sister course Computer Communi various concepts covered in the

cations That course encompas lectures and they should have

ses the details of transporting at least some degree of prac

data between two adjacent dev ticality Unfortunately the

ices and how most of the com exploration of the operation of

munication devices function a network and the analysis of

The material covered in the its behavior tends to be a

Computer Communications course mathematically intensive pro

corresponds to the lower two cess if done on a theoretical

levels of the International basis or an expensive process

standards Organization s ISO if done on an empirical basis

reference model The thrust of The mathematics background
the Networks course is to cover required of the students 1n

the other five layers of the this course 1S limited to one

ISO model Particular emphasis semester of calculus and an

is given to the problems invol elementary statistics course

ved in designing data networks so any mathematical treatment

and evaluating their perfor must necessarily include a

mance great many simplifying assump

tions The resulting paradigm
Designing Data Networks by mayor may not accurately re

Robert Ellis 2 is currently flect the system under study

being used as the text It has

a good discussion of the process An alternative to manual

of network design as the process or analytical approaches to

of allocating resources within a network a lalysis is to build a

network to accommodate the de model of the communications

mand of the network s users system using a software simula

while still meeting the cost and tion tool Unfortunately

performance goals set by the these tools are often prohibi

organization Thus it covers tively expensive Even if they

not only the components of net are affordable they frequently

works but also the process of require learning a new program

assembling the diverse parts m1ng language and some familia

into a functioning whole Ellis rity with creating models

stresses the design process for Teaching 1this in a networks

wide area networks both centra class takles too much time away

lized and distributed The OSI from the presentation of mater

model does not receive much ial about netlorks

attention so additional read

ings are assigned to cover this A MODELING TOOL SOLUTION

Local area networks LANs are

not covered in detail in this One solution to these

course because they are included problems is a professional
in another course on office modeling tool from CACI Inc

automation offered at a very attractive

price through their educational

DIFFICULTIES WITH PROJECTS discount program This tool

NETWORK 11 5 uses a general
A perennial problem in a ized modeling approach to pro

networks course for information vide a simulation technique

systems students is finding for communicat ion system analy

appropriate assignments The sis A model of the system
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under study is built by describ selected from five preprogram

ing it in terms of NETWORK 11 5 med protocols and connections

components A simulation of the to specific hardware devices

model is then run and yields Data storage devices are char

measures of hardware utiliza acterized by capacity access

tion software execution res time and access method

ponse times and the effect of

conflicts between devices 00 The software of the simu

total system performance Sys lated network is specified as

terns can be modeled that range software modules Each module

from a single processor with contains a specification of the

just a few terminals to a com processing elements that are

plex system of processors and allowed to execute it when it

communication devices connected may run what it is to do when

by data links into a large net running and which other mod

work It is possible to model ules if any are to start upon

portions of a network at a de completion The user can spe

tailed level while the rest of cify the conditions that must

the network is modeled at a be met before a module can

coarser level start executing These condi
tions include the availability

The network to be simulated of hardware the receipt of a

is described to the tool in message the state of a flag
terms of the system s hardware and whether copies of the same

and software building blocks module may execute concurrently
Each of these building blocks on different processing ele

has a series of attributes whose ments

values are supplied by the user

The data structure describing An interactive input pro

the system is assembled in a gram is provided with the sys

text file which 1S then read by tem It is command driven but

the NETWORK 11 5 program the has an extensive help function

simulation executed and the The program prompts for the

results printed information needed to describe
the different building blocks

Hardware devices are speci It permits default values for

fied from a group of three basic some of the attributes and

types processing elements data performs a range check on the

transfer devices or data stor numerical values The output

age devices The users charac of this program is a text file

terize the processing elements containing the data structure

which are the logical elements describing the system
in the model by building an

instruction set and specifying a The standard output after

basic cycle time The instruc the simulation is executed

tion set allows the processing consists of several tabular

elements to communicate by read reports They show the statis

ing or writing from the storage tics on the operation of each

devices sending messages over device or module in the simula

the data transfer devices and tion Average maXlmum mini

setting globally read flags mum and standard deviation

Data transfer devices are char values are reported for execu

acterized by their data transfer tion delay and queue sizes

rate data transfer protocol A snapshot report gives the
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status of each entity as of the times became unacceptably long
end of the simulation While Both the first and second as

the simulation is ln progress signments have been included in
it is possible to have a trace Appendix A

report generated that gives the

step by step execution Also CONCLUSIONS

available are time based plots
showing the percentage of time a The use of NETWORK 11 5 is

device was busy during the simu not without it s drawbacks At

lation NETWORK 11 5 has proven the beginning of the term some

useful as a vehicle for assign class time must be spent in

ments in the networks course structing the students in the

It is possible to assign pro use of the tool There lS some

jects that illustrate a particu difficulty learning the syntax
lar facet of network behavior used to described a model

The student can build the model although the extensive on line

and then easily and dynamically help facility with the program

alter the model and see the makes this somewhat easier

effect on the model s perfor Another part of the problem is

mance that the students are not very
familiar with the concept of

As an example the first using 3i model This generates
assignment in the term was to comments like I told it that I

model a system consisting of wanted the network to run for 5

three data entry terminals con minutes and it came back after

nected to a network through a 30 seconds and said it was

simple time division multiplex done and How does it send a

ere The object of the assign message called Character from

ment was to have the students terminall A if I m only sending
become more familiar with the eight bitsHowever by star

characteristics of the multi ting off with relatively simple

plexer and to show how even fast models at the beginning of the

data entry clerks can t achieve term the students can develop
high utilization of a transmis increasing expertise in the use

Slon line The simulation show of the tool until quite sophis
ed that the utilization was less ticated networks can be model

than five percent of capacity on ed

even a low speed line so clear

ly something needed to be done Overall the use of Network

to more effectively utilize 11 5 in an introductory course

transmission resources in networks has been success

ful It has given the students

The second assignment built a better comprehension of how a

on the first one and was a model network functions and an intui

with three concentrators con tive grasp of how performance
nected to a host through a swit parameters are affected by the

ching node The students were various design considerations

asked to determine the response

time at four different utiliza BIBLIOGRAPHY

tion rates This project was

designed to show that while 1 Black Uyless Computer

higher utilization could be Net works Protocols Stan

achieved once utilization went dards 9nd Interfaces

past a certain point response Prentice Ha ll Inc Engle
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wood Cliffs New Jersey point line The multiplexer
1987 sends its output to some un

known device

2 Ellis Robert L Designing
Data Networks Prentice The input to the terminals

Hall Inc Englewood is from the keyboards which are

Cliffs New Jersey 1986 operated by data entry clerks

The clerks average typing at a

3 Hammond Joseph L and speed of 50 words per minute a

O Reilly Peter J P word has five characters

Performance Analysis of never going more than 90 words

Local Computer Networks per minute or less than 10

Addison Wesley Publishing words per minute The varia

Company Inc Reading tion in keystroke speed is a

Massachusetts 1986 normal distribution with a

standard deviation of 1 sec

4 Leigh William E and onds per keystroke
Burgess Clifford
Distributed Intelligence Build the model so that

Trade offs and Decisions for the multiplexer assigns the

Computer Information output time slots on a fixed

Systems South Western interval rotating basis to each

Publishing Company Cincin terminal in turn The ter

nati Ohio 1987 minals won t always have some

thing to send so some of the

5 Sharma Roshan Lal de output slots from the multi

Sousa Paulo T Ingle plexer will be empty Turn

Ashok D Network Systems the queue flag on in the mes

Modeling Analysis ana sage instructions on the mul

Design Van Nostrand Rein tiplexer so that the input
hold Company New York queue at their destination will

New York 1982 show what has been sent to it

6 Tanenbaum Andrew S Run the simulation for 5

Computer Networks Pren seconds and turn in the output
tice Hall Inc Englewood from the NETWORK program con

Cliffs New Jersey 1981 sisting of the

APPENDIX A Input playback report
Trace report of the multi

HOMEWORK ASSIGNMENT 1 plexer for one second

Summary reports
Using NETWORK 11 5 model Ending snapshot reports

a system consisting of three

asynchronous EBCDIC terminals HOMEWORK ASSIGNMENT 2

and an asynchronous time divis

ion multiplexer The three Using NETWORK 11 5 model

terminals output a character at a system with three concentra

a time at 1200 BPS and the out tors that each connect several

put from the TDM is on a charac terminals to a message switch

ter by character basis at 3600 which is then connected to a

BPS The terminals are each host This 1S a synchronous
directly connected to the multi system that uses SDLC for its

plexer by their own point to link protocol All of the
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links in the system are FOX and Use this model to inves

operate at 9600 BPS Every tigate the effect of resource

device is connected in a point utilization on response time

to point configuration The Determine the overall response

messages in this system consist time the interval between when

of 50 byte queries from the the user presses the enter key
terminals which are answered by on their terminal and when they
1000 byte responses from the first start seeing a response
host Assume for this system when the utilization of the

that SOLe will put 1000 bytes 1n most congested link is 70

one frame 29 80 2 90 2 and 950

2 Assuming each terminal

Instead of including the generates a query at the rate

terminals in your model simulate of one per minute calculate

their transmissions to the con how many terminals each con

centrators The system should centrat or is serving
reflect queries arriving with

equal probability at any inter Run the simulation for 10

val above one per second In minutes at each of the utiliza

stead of transmitting responses tion levels Reset the statis

to them just have a process 1n tics after 1 minute and turn in

the concentrators that disposes the output from the NETWORK

of any incoming responses program for each

Since the queries and responses
may occur faster than some of Input playback report
the devices can accommodate them Summary reports
be sure to allow more than one EndiQ 3 snapshots
copy of the messages to exist in
the queues and the modules to

execute concurrently
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Computerized Testing a Wave of the Future

Thomas C Richards J B Spalding and Tom Marshall

University of North Texas

College of Business Administration

University of North Texas

Denton Texas 76203

ABSTRACT

Based on our experiences we believe that computer administered examinations will

play a growing role in our introduction courses at the University of North Texas

This application of the use of the computer demonstrates to the often unmotivated

and uninterested student a live illustration of the use of the computer and may

peak his or her interest The administration of examinations in large sections

and multi sections of introductory level courses has always been a problem We

believe that the use of the computer as a testing tool can overcome some of these

problems This paper outlines our experiments with this method of testing

THE PROBLEM

The administration of examinations in In order to overcome some of these

large sections and multi sections of problems we decided to experiment with

introductory level courses has always computer administered examinations The

been a problem It is particularly automatization of the routine work

difficult in many schools of business required for test delivery assessment

where enrollments in the business core and analysis of the results is not a new

courses continue to increase At The concept 8 3 We believe that the

University of North Texas we offer two administration of common examinations

information systems courses in the via the microcomputer will allow us to

business core both of which have an address many of the above problems plus
enrollment of approximately 700 students provide a number of advantages as

per term Both large 225 students outlined below

and small sections 45 students are

scheduled We ask the graduate students mE EXPERIMENTAL DESIGII

and faculty members who teach these

courses to follow a standardized course During the fall term of 1987 students

outline We have also been attempting currently enrolled in our first introduction

to increase the structure and the to information systems course were asked

uniformity of the instruction in these to volunteer to take the second midterm

courses examination using the computer The

midterm examinations in this course

One method of achieving this goal is to consist of fifty multiple choice questions
use standardized final and midterm Two versions of the examination are

examinations This strategy introduces prepared with the same questions presented
a number of problems including examination in a slightly different order so that

security feedback of examination students in adjacent seats can not copy

content between students in different from one another Out of a class of 193

sections of the courses and the cost students 123 volunteered to take the

ofduplicating hardcopies of the examina examination on the computer Twenty nine

tions
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of these students the experimental
group were matched with classmates All students completed the examination

with identical scores on the first within the 60 minute period Students

examination the control group and taking the canputer administered examination

selected to participate in the experimental were all familiar with microcomputers
group

since we teach the use of several

packages in these courses There was no

A commercially prepared microcomputer significant learning time required to

package was used to administer the same use the examination package since the

fifty questions used in examination use of only four keys was needed to complete
taken by the remaining 164 students in the examination Students were given
the cl ass This package presents one their scores on the examination as soon

multiple choice question at a time to as they completed it Later they wanted

the student The questions as well as to know how they had responded to each

the responses are presented in a random question Unfortunately the package we

order so students at adjacent workstations used does not record this information

are not viewing the same question at We also had some complaints about the

the same time The student can scroll noise level g nerated by the microcomputers

through the exam both forwards and in the laboratory
backwards by pressing the appropriate
function keys He or she can mark each FUTURE RESEARCH EFFORTS

question with a tentative correct
answer by pressing another function key Based on thils experiment we believe the

By pressing the return key the question administration of examinations on the

is answered and no longer can be viewed microcomputer is pedagogically sound and

by the student The answer to a marked cost effective We are now undertaking
question can be changed where an answered additional efforts to fu11y develop a

question can not Students were told to canprehensive system for the administration

mark each question and then answer them of examinations using this method

after they were sure that all questions
had been correctly answered Our first efforts will require the

build ing of a testing package to fit

our particular needs We found the

Each student was assigned a microcomputer package we used in additional to the

in one of our micro laboratories which problems mentioned above had a

had been reserved for the administration number of other deficiencies and believe

of the examination Both the experimental it would be to our advantage to develop
and the control group took the examination our own package which fits the particular

during the same time interval so that needs of our institution and courses We

we had no cross fertilization between the have completed an initial version of

experimental and the control groups this package and we are now experimenting
with its use

The Wilcoxon Matched Pairs Signed Ranks

Test was used to determine if there was Some of the primary features of our

a significant difference between the package for the administration of

mean scores received by the control examinations on the microcomputer include

group and the experimental group This the option of the student changing his

research hypothesis was rejected at the or her response to any question the

05 level and we concluded that there recording of the students response to

was no difference in the mean scores each quest ion on the exam for future

between the experimental and control reference by the student the collection

groups At least one other researcher of response information for all students

4 has found this to be true in the use on each question for further statistical

of computer administered examinations analysi I the networking of the microcom
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puters to a central file server to feedback on incorrect answers was a

increase security of soft copies of the characteristic which students felt was a

exams the option of printing hard major adv antage of computer administered

copies of an examination and the inputting examinations Students also found these

questions from other data banks of exams more convenient straight forward

questions into the test question databases easy to use and faster than written

ex ams The particular package we used

The current version of our program will in our experiment had an option which

run on an IBM PC or compatible machine displayed the number of correct responses

with 640K memory and a hard drive A each time the student answered a question
color monitor adds to the visibility of We turned this feature off during our

the screens Future enhancements to experiment since it would introduce one

the package will include the option of additional effect In the future we plan
the student self testing over any given on providing the student with the option
selection of topics The system will of setting a clock which will display
then provide the student with a profile his or her remaining time to complete
of topics which require further study the exam

Since the system can generate unique
examinations from a question databank Each course using this system can have

it would be possible to let a student its own database of questions which are

retake an examination several times and appropriately keyed to topics and subjects
perhaps improve his or her grade These questions can then be used to

build an examination Such examinations

COMMEIITS ON COMPUTER ADHIRISTERED can be generated with a predefined
EXAHIRATIORS number of questions randomly se 1 ec ted

from designated subject matter topic s

Based on our experiences we believe As statistics are automatically collected

that computer administered examinations on each question in the database for a

will play a growing role in our introduction course difficulty levels can be statisti

co urse s at the University of North cally determined for each question
Texas In additional to the advantages These difficulty levels can then be

mentioned above the following should used to further refine the characteristics

be considered This application of the of a particular examination

use of the computer demonstrates to the

often unmotivated and uninterested We felt it was important to allow the

student 7 a live illustration of the student to change his or her answer to

use of the computer and may peak his a question as the examination was taken

or her interest It is possible to use as well as being able to scroll through
the computer for implementing the the exam The lack of this option was

del ivery of diagnostic tests 2 as found to be a major disadvantage of

suggested above Taking this concept a computer administered examinations 4

step further the implementation of

self organizing tests is possible where The use of the computer to administer

the administration of the test items to examinations opens up the realm of

a particular student is controlled by graphics animation and simulation For

the students previous answers This example when questioning students

concept moves into the realm of intelligent about the components of a computer the

tutoring systems 9 student could be shown a picture of a

computer and asked to identify the
The question of the degree and amount of desired parts When asking questions
feedback 1 6 to the student is also about a microcomputer package they
important Fletcher 4 concluded that could be shown various screens and

immediacy of scoring and immediate output generated by the package and
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asked appropriate questions Via

simulation they could be asked to perform 5 Janaro R E and W J Mein A CAI

and be tested on the required skills on AppJ oach to Teaching the Introductory

a word processor or spreadsheet including Business School Computer Course Inter

inputting formatting and editing face Vol 9 No 4 Winter 1987 88

COIICLUSIOII 6 Merrill John Levels of Questioning
and Forms of Feedback Instructional

From the students point of view a Factors in Courseware Design

computer administered examination Journal of COIDputer Based Instruction

provides a number of advantages over a Vol 14 No 1 Winter 1987

written examination including immediacy
of scoring convenience and ease of 7 O Brien J A Motivating the NonInfor

taking From the instructors point of mation Systems Student Interface

view it will provide test security
Vol5 No 2 Summer 1983

flexibility control and low cost There
8

are however substantial front end Sm ith L
S Computer Assisted

costs for both software and hardware Testing a Bibliography Computers in

If these costs are amortized over several Math allld Sclence Teaching Vol 1

years the cost savings are substantial No 3 Spri ng 1987

A well design package could be of

significant value to other institutions 9 Wenger E Artificial Intelligence

For example we estimate a cost savings
and Tutc ring SystelllS Morgan Kaufman

of 8 000 per year in our courses if we
PublishE rS Inc Los Altos 1987

implement this package
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Personnel Human Resources Management and Information Systems
A Combination Whose Time Has Come

Jon W Beard
Texas A M University

The study of information systems IS has involved the evolution and integration of
diverse fields But if the evolutionary process stops with a field absorbing ideas
and not applying them to other disciplines a great deal of the potential is lost This
paper discusses the possible integration of IS with personnel human resources

management

The study of information systems IS has so on were kept and processed But few
involved the evolution and integration of other PHRM tasks beyond payroll
fields such as organization science processing were automated in most
management science and computer organizations
science 1 This integration and subsequent

The advancement of computer technologyapplication should continue Information

systems to be a useful field of research accelerated in the mid 1960s Computer
must be applied to the specific and systems became increasinglh elaborate and
sometimes peculiar needs of other technology quickly outrun t e needs of all

disciplines One discipline recently but the most sophisticated personnel
strengthening its association with the study departments Only the aerospace and
and use of IS is the area of personnel and defense related industries moved into
human resource management PHRM The non payroll personnel systems 22 These
integration of these two different disciplines systems often contained employee skill
is called human resource information inventories This information could be

systems HRIS rapidly matched with organizational needs to
facilitate rapid employee placement on

An HRtS is an inventory of an organizations company projects Most organizations
positions and the characteristics skills and however did not follow this path For

experiences of its employees 18 This instance during the 1970s the federal
information has always been available government used data processing more

though it has rarely been centrally collected extensively for PHRM activities than did most
or maintained Recent changes in the private sector organizations 22

competitive environment and legislative
imperatives have led organizations to search In recent rears organizations in general and
for new ways to optimize their productivity personne departments in particular have
With the proliferation of microcomputers the come to realize that integrated information
rapid reduction in computing costs and the systems can and should be developed using
development of easier to use software the capabilities of com uter technology
systems it has become possible for almost This change in thinking as been partially
any organization to create a computer based spurred by the growing body of legislation
HRIS Now computers assist in every area requiring reports on equal employment
of PHRM 8 But PHRM has not always opportunity EEO the Occupational Safety
been at the forefront of technology use and Health Administration OSHA and

affirmative action programs Beyond these
HISTORICAL OVERVIEW mandated requirements however

organizations have begun to see the
The 1940s and 1950s saw the advent of potential for making use of IS technology to

automated payroll systems Limited assist in improved management for making
information such as an employee s name use of IS technology to assist in improved
salary birth date sex department code and management personnel development
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But there seems to be a major piece Benefits Employee benefits such as health

missing in completing this process There and dental plans as well as salary options
are many human resource specialists could be flexibly handled with an HRIS With

available as well as a substantial number of a manual system allowing a variety of

information system specialists options for each employee can quickly
Unfortunately there are few who can claim become unmanageable A computerized
to be specialists in both disciplines The system could allow the flexibility for each

remainder of this manuscript will discuss the individual to tailor the benefit options to his

potential for combining the study of IS with or her specific needs

the tasks of PHRM
PerforfDQOCe Appraisal One last area which

PHRM will be mentioned is the use of an HRIS to
assist in performance appraisal One

PHRM consists of many different yet problem in performance appraisal has been

interrelated activities PHRM has been very fairness 00 how does the organization get fair

broadly defined as the most effective use of evaluations Software systems have been

employees to achieve organizational and developed which can help monitor the

individual goals 9 Three of the many employee appraisal and evaluation process
PHRM activities will be used here as This can consist of comparing one person s

examples of what can be done with HRIS evaluations with past evaluations to look for

any discrepancies This type of comparison
Plannino Organizations are concerned may detect bias either positive or negative
about having adequate numbers of trained for or against an individual

people on hand when critical projects are
Another problem has been in how to provideundertaken 3 As with most organized

endeavors ensuring that qualified people will appraisal feeclback to employees
be available to fulfill organizational needs Peterson 17 recently completed a study
requires planning This becomes where a computerized expert system was

increasingly important as the economy used to assist managers in pre aring to

becomes sluggish and competition provide thE performance feedbac to their
increases Census information in an subordinatl3s The results suggest that this

organization s employees can be compared type of assistance might provide an

to the job descriptions and characteristics of organization with an opportunity to provide
availabl positions Manually this better appraisals by directing the supervisor
companson process would be tedious if not to focus on the appropriate means of

impossibl With an HRIS employees can providing tile feedback to the subordinates
be eaSily matched with positions

Other areas for HRIS use include recruitingInformation in job openings can be
compared to application information in order employee selection and placement
to make better selections of employees computer t ased training and counseling to

name just a few

Planning can also involve career

management for an organization s A CRY FOR ATTENTION

employees The system could track an
This cry for attention is not without someemployee s past positions and training

Combining this information with individual justification Among the poGular texts in
career goals as well as with organization PHRM only a few mention HRI e g 15 18

needs and goals can provide a much more Schuster 19 even provides a chapter on

efficient development process for HRIS But this material is five pages long
employees Future organizational growth followed by twenty pages of short readings
can be forecast and compared to present and cases

empl yee capabilities for planning future
recruiting Zientra 24 has reported that nearly 80 of

all U S corporations with over 5000
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employees have a formally established RIS replaced What is beinQ sugge ted is that a

HRIS budgets are estimated to be growing at followup course be provided which allows for
over 40 annually 13 Most of the HRIS and encourages the specific and detailed
managers come from personnel integration of IS with an applied discipline
backgrounds 24 Desanctis 2 suggests such as PHRM This course would not only
that the concerns of HRIS are generally quite provide an integration of the two disciplines
similar to those of management information but would also create the necessity for
systems Yet one unpublished manuscript students to review what they had learned in
Cited by Desanctis found that HRIS a previous course and apply that knowledge
managers did not view data processing as a to very realistic problems in an area of high
valuable resource p 22 demand What better way to reinforce

learninQ and show how our sometimes
The literature to alleviate the gaps in a PHRM vague and fuzzy information systems
professional s knowledge about HRIS does concepts can be applied to real problems
exist Some of the topics include and situations
discussions on whether to make or buy an
HRtS 20 what software is available for use One of the statements in the CIS curriculum
in various PHRM functions 4 5 6 how to that has been developed by the DPMA
pick software 14 16 23 how to build your suggests that coursework should provide
own system 7 11 12 and common students with an experience that resembles
mistakes in building an HRIS 21 Walker business practices as closely as possible
22 has even produced a book devoted The CIS 86 8 course which is a systems
ntlrely to developing an HRIS Ot r development course is a very good location

literature IS devoted to more speCifiC for learning of systems such as HRIS
application as described earlier But
reading the material and being able to use An HRIS course as envisioned here would
the information if it is even known to exist provide opportunities for students to apply
are not the same thing all of the IS skills learned in earlier courses

e g systems analysis prototyping
DISCUSSION information resource planning data bases

and perhaps expert systems and decision
How do we solve the problem of separate support systems This course would allow
disciplines One answer with great potential students to use the skills they are learning
is to provide instruction on HRIS Typically for realistic problems Finally and perhaps
computer instruction in a PHRM course most importantly a course of this type would
might consist of word processing and simple provide the opportunity for different
spreadsheet and or database applications disciplines to work together toward a
In an information systems course there common goal the education of students
would be a project of some sort Why not This cross fertilization of ideas can only be
combine the two courses into one This is beneficial to both disciplines and to our
not intended to suggest that either the students
general PHRM or MIS course or both be

REFERENCES

1 Cui nan M J Swanson E B 1986 Research 3 Devanna M A Fombrun C Tichy N 1981
In Management Information Systems 1980 Human Resources Management A Strategic
1984 Points of Work and Reference MS Perspective OrQanizational Dvnamics
Quarterly 10 3 289 301 Winter 5167

2 DeSanctis G 1986 Human Resource 4 Frantzreb R B 1986 Microcomputer Software
Information Systems A Current Assessment for Human Resources A DirectoryMIS Quarterly 10 1 15 27 Personnel Administrator July 65 79

157

11111



5 Franztreb R B 1987 Microcomputer Based 16 Munn R W 1985 HRIS Towards An Effective

HRIS A Directory Personnel Administrator Requirements Analysis Personnel

32 12 84 94
dmin May 14 15

6 Frazee J M Nichols R O 1986 Mainframe 17 Peterson T O 1988 The Acquisition of

Human Resource Software Current Issues Mana lerial performance feedback Skills

and Market Trends Personnel Administrator througlh the use of a Knowledge based expert

July 83 94
I ystem An Empirical Evaluation

unpublished dissertation Texas A M

7 Gridley J D 1987 Six Steps to a More Efficient UniverSity College Station Texas

HRIS A Pre Vendor Evaluation Personnel
18 Schuler R S Youngblood S A

April 64 4 8 12
1986

ve Personnel ManaQement rNest

8 Harris D 1986 Beyond the Basics New HRIS Publishing Co New York

Developments Personnel January 49 56
19 Schuster F E 1985 Human Resource

9 Ivancevich J M Glueck W F 1986 Information Systems In Human Resource

Foundations of Personnel Human Resource MillliI ement Conceots Cases and

Manaaement Piano Texas Business 2nd Edition Reston Virginia

Publications Inc
Restion Publishing Co 543 567

10 Kustoff M 1985 Assembling a Micro Based 20 Tolllberg D 1986 HRIS Build Or Buy Analysis
HRIS A Beginners Course Personnel nnel Administrator July 2831

Administrator December 29 36
21 Walker A J 1980 The 10 Most Common

Mistalkes in Developing Computer Based

11 Lederer A L 1984 Information Technology Personnel Systems Personnel

Planning and Developing a Human Resource Mnl llstrator July 3942

Information System Personnel May June

14 27
22 Walker A J 1982 The Newest Job In

Personnel Human Resources Data

12 Lederer A L 1984 Planning and Developing a Administrator Personnel Journal December

Human Resource Information System 924 928

Personnel Administrator August 27 39

13 Magnus M Grossman M 1985 Computers
23 Wolke J W 1987 Software Success A

Proactive Plan of Attack Personnel

and the Personnel Department Personnel Administrator 26 30

Journal April 4248

14 Mahal D Magnus M 1987 Microcomputer
24 Zientra M 1983 New Job Links DP Personnel

Management ComputerworJd 17 9 8

Software Buyers Guide Personnel Journal

Aprll 7388

15 Milkovich G T Glueck W F 1985 Personnel

Human Resource Manaaement A

Diaanostlc Aocroach Fourth Edition Piano

Texas Business Publications Inc

158



HUHAN FACTORS IN SOFTWARE DESIGN

A COURSE TO MEET EMERGING NEEDS

Barbara Beccue

Carol Chrisman

Applied Computer Science Department
Illinois state University

Normal Illinois 61761

Abstract

Ease of use is rivaling ease of maintenance as the most desirable
characteristic of a system Systems developers need to be

educated to consider human factors when designing a system This

paper discusses a course on human factors in software design and

suggests appropriate learning activities

Introduction all aspects of the user

interface 2 The interface is
The importance of human factors everything that is involved as

in software design is increasing the user interacts with the

as a result of the large numbers computer system Software

of people using computers to hardware task procedures
accomplish their jobs These documentation and training
people have a greater variety of materials are all included

backgrounds and less computer System designers need to find a

experience than earlier computer satisfactory match between
users had Consequently users and their tasks

applications need to be easy to equipment and environment In
use Frequently application order to do this systems
systems have not been fully designers need to know the

utilized because they are underlying concepts of human

difficult to use Typical factors engineering to be able

complaints about a system s to apply the concepts during the

shortcomings include the systems development process and

system is hard to understand to be able to evaluate the
instructions are missing or success of the resulting design
don t make sense it takes

longer to do the job using the The systems development process
computer the system doesn t has often ignored the need to

give the needed information consider human factors

Education and training of the
Human factors is one of the systems developer has stressed
terms used to represent the techniques for developing
study of factors that make a flexible systems which meet

system work well in human terms functional requirements and are

The application of human factors easy to maintain Systems
engineering or ergonomics to the developers must adjust their
creation of software involves 0rie ntation to in c Iud e
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consideration of human factors des ign criter ia during
They need to emphasize design systems development to

characteristics which will improve user system
enable the end user to better interaction
work with the machine

2 be able to evaluate the

Most Information Systems quality of a human computer
curricul um do not currently interface and the user aids

include the study of human for Cl specific system and be

factors This paper describes a able to re commend human

senior level elective course on factors improvements
human factors that can be added
to the Information Systems Course Content

curriculum The material is also

appropriate for a graduate The following content outline

course where some topics can be is used

covered in more depth
I Introduction

Course DescriDtion
concepts and terminology

This course is intended to His1 ory of human factors

prov ide students with an Why human factors

overview of human factors

issues The application of II Understanding human system
human factors to the design of in1 eraction

information systems draws from
an interdisciplinary field of Hum a n 1 im its and

study Psychology computer differences concept of

science education physiology limits Physical limits and

and engineering are some of the differences

fields which contribute to the Psychological concepts and

study and knowledge about human h u m a n per for man c e

factors Using a conceptual Co 9nit ion Perception

framework for why some systems Motivation Memory
work better than others

practical design guidelines can III Incorporating human

be introduced How to factors in the systems
incorporate human factor development life cycle
considerations into each phase
of the systems development life Analysis phase
cycle is discussed Students Design phase
learn to apply human factors in Implementation phase
the systems development process Ins tallation phase
to create systems that people Review evaluation phase
can and will want to use M a in ten an c e p has e

improving existing systems
specific objectives for this through inclusion of human

course include the following factor considerations
A student should

IV Designing Systems
1 understand the human factors

which impact the use of a Task analysis and work

software system and be able modules

to apply human factors
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Human computer interface package Students can point out

Styles Guidelines features that make the user s

Screen des ign Prompts work easier and features that

Dialogue hinder frustrate or confuse

Error messages the user

Input output form design
Support material Tutorials This activity can be followed

Manuals Training Help by an assignment that has

function students practice evaluating a

specific software system
V Assessment and evaluation Students can submit a written

of existing or proposed report on the quality of the

systems system s interface If the

class is small we have each

Iterative design student select a package to

Use of prototypes demonstrate and lead an in

User involvement c I ass d is c us s ion and

Quantitative evaluations evaluation

The selected text for this Another practical activity is

course is The Human Factor by t0 havestudentsmak e

Richard Rubinstein and Harry recommendations for improving
Hersh 3 Two texts being used an existing system For

for additional readings are examp Ie we had students

Human Performance Enqineerinq by examine systems developed as

Robert W Bailey 1 and projects by a database class

Desiqninq the User Interface by Since the developers in the

Ben Shneiderman 4 For a d a tab a s e c I ass w ere

graduate level course the book inexperienced and had not

by Bailey is a more appropriate received formal training in

text human factors they had made

many typical mistakes It made

Student Activities a good activity since the

students were able to apply
There are a number of possible guidelines discussed in the

activities which can be used to class and were successful in

provide students with finding improvements to

a p pro p riatelear n in g suggest An even better

experiences The activities activity is to have the

should provide the students students prototype their

with opportunities to apply the improvements and get the users

concepts guidelines and reaction to the revised system
methodology taught in the This prototyping activity has

course The type of activities been used with a few students

will depend on the variety of and was quite successful

software available and the

experience students have Activities are needed that help
students gain insight into the

An early activity is needed to problems experienced by an end

create an awareness of human user It is difficult to

factor considerations We have structure appropriate activities
demonstrated 1 or 2 packages since the typical student has so

in class and had the students much more computer experience
discuss the ease of use of each than the typical end user This
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semester students are developers to have a basic

evaluating various CASE tools knolri1ledge about human factors

Actually they represent fairly The course discussed in this

typical end users for this type paper offers one way to meet

of package Most of the this neE d

students are seeing the package
for the first time but they are Students taking the course will

familiar with data flow diagrams learn the conceptual framework

and data dictionaries the part necessary to understand the

of the tools they are using human factors issues of

Help features tutorials and informa1tion systems They will

other supporting materials also learn 1 0 evaluate proposed
designed for the new user are or existing systems in terms of

being examined in addition to humeLn 1 actors They will be

evaluating the system able to design and develop
interface higher quality systems by

inc ludin9 human factor

Another possible activity is considerations in the

writing a user s guide or development process
tutorial Students can have

someone else try following Referemes

their guide or tutorial and

provide feedback The students 1 Bailey Robert w Human

in the class can exchange and Performance Enqineering A

evaluate the support items Guide for Svstem Desiqners

Prentice Hall Englewood
possible activities that do not Cliffs New Jersey 1982

involve hands on ofuse

software systems can also be 2 Gas en Jean Human Factors

used We have had students Dee ign in Information

locate recent journal trade Sys tems Curriculum and

articles on human factors and Teaching Issues ISECON

write a summary of an article Proceedings San Francisco

article We prefer the work 1987 pp 341 344

with software packages since

students are more actively 3 Potosnak Kathleen

involved in the learning and Creating Software That

class participation is thereby People Can and will Use

improved IEEE SOFTWARE 4 5 Sept
1987 pp 86 87

Summary

The study of human factors 4 Rubinst ein Richard and

provides a framework for systems Harry Hersh The Human

designers to use in building Factor Desiqninq Computer
systems that are more satisfying Systems for People Digital
for the end users The success Press Burlington MA 1984

of an information system is

increasingly determined by the 5 Shneiderman Ben Designinq
ease with which users can th e User Interface

interact with the system with Strateqies for Effective

the recognition of the Human Computer Interaction

importance of human factors Addison Wesley Reading MA

there is an increasing awareness 1986
of the need for systems
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COMPUTER CRIME SECURITY AND CONTROL
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ABSTRACT

Information is power Constructive use of information opens great
potential for improvements and benefits The fact that millions of computers
exist establishes that they are wanted and that they are serving the needs of
people and organizations Used properly computers are powerful valuable
tools However computers can be and have been misused In the hands of a

dishonest person with special knowledge about sensitive systems the computer
can become a powerful hard to detect burglar tool The news media has
detailed many crimes which involved computers Experts fear that reported
cases make up only a small portion of overall computer crime Security and
control measures are essential to the protection of vital information vital
to power

INTRODUCTION

In excess of ten million personal edge over big business in dealing with
computers are being used in American white collar crime because the small
businesses with approximately 75 of business manager knows the employees
them in small and mediumsized better and can be more able to spot
businesses The transformation from potential computer abuses
manual systems to personal computer The scope of this paper begins with
systems opens new vistas for owners and a brief discussion of the types of

managers but it also causes problems computer crime Considerations in

Managers often find information more security the prevention of computer
readily available but with a lessening crime are followed by a detailed
of direct control over company analysis of the major forms of computer
procedures Expensive knowledge and controls These controls include
data is at risk from within the company physical and data security controls
and from external forces electronic data processing controls

Within the company data is at risk management and organizational controls
from employees who have growing access data center resource controls input
to important data Owners and managers output and processing controls and

being confronted by a new and powerful employee controls

technology are less able than they once

were to understand and audit the actions TYPES OF COMPUTER CRIME
of subordinate end users who are masters Computer crime is a criminal act
of their electronic environment A 1985 that is accomplished using a computer or
Data Processing Management Association that poses a threat to those who use

survey showed that only 65 of the computers 3 Most computer crimes fall

surveyed companies had a budget for data into one of five categories
security Small businesses could be Manipulation of computer input involves
betting the entire business future on redirecting input data to direct events
the security of their computer system and peopleos actions Changing computer
but awareness of the risks in this new programs is usually committed by
environment is in itself a big computer professionals to cover up the
advantage Small business often has an crimes committed using the computer A
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thi d type of compute c ime is to steal completely secu e data p ocessing
data Financial data custome installation Fi st completely secu e

info mation o special designs o plans compute s a e not p ovided by compute
can be stolen f om compute files manufactu e s Once an ingenious
Fou th com lte time can be stolen p ogr ammer has found a way to modify the

Compute time is money The criminal operating l1Yl ltE m compute security
either uses the time o sells it to featu es such as passwo ds and account

othe s Using compute communications numbe s axe ineffective

to t ansmit unautho ized data is an Second keeping up with the

example Finally computer programs can business and with changes in compute

be stolen In this c ime people make technology involve sO much ene gy that

illegal copies of computer softwa e time is not taken to adequately conside

instead of purchasing their own ve sion computer secu ity Computer inputs a e

Since theft of computer data and not well controlled Accuracy and

softwa e often involves making copies completeness of compute outputs a e not

the original remains intact As a checked Security issues a e often only
result this type of computer crime supe ficial1y considered when systems

often is difficult to detect 2 are designed o when prog ams a e

Seve al wa ning signals may w itten due to the notion or hope that

indicate that the potential for computer computererime will not happen to thei

c ime exists These indicate poo business
control of the computer system or a lack Findly effective security can be

of education on the pa t of the use s costly Time and esources a e spent to

Some common signals inelude build a secure system Secu ity
1 The computer seems to un the featu es often make the system more

company management just reacts expensiv e to ope ate by equir ing
2 Management expects compute s to vedfication of input and output Good

solve majo existing p oblems computer secu ity also means that

3 Management and users do not
p og ams operate mo e slowly to

cannot communicate with the accommodate inst uctions of secu ity

computer p ofessionals functions
4 Users are told how thei systems Companies must strike a balance

will be designed between no secu ity and nea complete
5 Documentation of system design and secu ity The cost of secu ity should

use is incomplete be weighed against the p ice of

6 Decision make s a e active with potential losses Secu ity needs should

prog amming and trouble shooting be defined aceo ding to the files and

7 Compute professionals are given no the equipment they protect 2

guidelines within which to wo k

8 Access to data and software COMPUTER CONTROLS

facilities is easy and To p otect data and equipment
uneontrolled ights of access must be defined then

9 E o s in processing occu enfo cecl Seve al a eas of control

f equently but without adequate should be add essed

investigation
10 People a e not held specifically PHYSICAL CONTROLS

aecountable for the system Thl physical p otection of

oper ations equipment can be difficult Computer

11 Management fails to implement audit equipment can be located in windowless

ecommendations rooms t clete unauthorized ent ance

12 No EDP audits are performed S The equipment can be bolted down Each

PREVENTING COMPUTER CRIME SECURITY piece might have a unique se ial numbe

The e is no such thing as a to allow for easy identification of
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misplaced o stolen items Special ELECTRONIC DATA PROCESSING CONTROLS
locks and ent ance e8t ictions can be The Ame ican Institute of Ce tified
installed to limit physical access to a Public Accountants has ecognized the

compute system Physical secu ity possibility of compute c ime and issued
equi es mo e than cont ol ove an official statement called SAS 3

unautho ized access to a facility di ecting ce tified public accountants
Disaste s such as fi e8 floods and to pay special attention to business
ea thquakes a e majo th eats that occu compute systems Since compute c ime
unp edictab1y but equi e p epa ation is usually discove ed by accident
and eadiness P otective and ecove y compute p ofessiona1s a e faced with
measu es must be in place including the challenge to design systems that
a angement of equipment dange will detect unautho ized compute use
detecto s and p otection which will not Auditors and compute p ofessiona1s have
dest oy the elect onic equipment wo ked togethe to develop ecommended
Floppy disks and ha d disks a e p ocedu es o controls ove compute
elatively safe f om unautho ized access systems 2

when locked in a vau1t 5

MANAGEMENT CONTROLS
DATA SECURITY CONTROLS Management must be closely involved

Logical measu e must be taken to with data p ocessing decisions Senio
ensu e that sensitive data a e kept manage s should take an active pa t in
confidential Data secu ity takes place the management of data p ocessing
afte physical secu ity measures have functions They should ecognize the
been established Many softwa e houses impo tance of data p ocessing to the
add copy p otect schemes to thei company They should set the direction
p og ams to p event an ope ating fo and be actively involved in data
systemOs utility p og ams from making a p ocessing plans Awa eness by top
copy of the disk Data enc yption is manage s of the p ocessing activities
the act of sc amb1ing data and p og ams taking place can inc ease the secu ity
sto ed on disk so that a copy of the of a compute system 2 Robe t
data is unintelligible without a Campbell p esident of the compute
decoding p ogram secu ity consulting fi m Advanced

Anothe type of logical cont ol is Information Management Inc believes
a system passwo d indicating va ying that between one and five pe cent of
deg ees of secu ity c1ea ance each Management Information System
Passwo ds and special accounts can departmentOs budget should be devoted to

separate and secure the work of security The increase in networking
individual use s o a la ge system but alone has c eated many logic pathways
passwords are effective only if they are which may be unknown and this
kept sec et Elect onic secu ity such necessitates inc eases in spending for
as closed ci cuit television and sound compute secu ity Management must not
sensitive listening devices are become complacent even when there
effective measu es appea s to be no secu ity b eak

Having a duplicate set of all vital Systems must be implemented properly if
tapes softwa e and company data sto ed they a e to succeed l
in a secu e isolated sto age space Senio managers can handle data
accessible to only a few top data p ocessing in seve al ways Managers
p ocessing executives is a valuable should demonst ate appreciation for and
secu ity measu e Also periodic interest in the data p ocessing
secu ity audits pe fo med both function Showing interest includes
internally and independently can help occasional visits to the compute staff
dete mine whethe secu ity is and ecognition in ve bal and written
sufficient 5 forms
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Senio manage s can place the data production p ograms

p ocessing function high in the Only the prog amme s could develop

organizational structure instead of program changes and only the ope ations

bu ying it within accounting or finance depal tment could change the p oduction

Management is mo e apt to pay attention 1ib ary which would requi e a

when data processing is on a pa with supervi wros alltho ization

othe business depa tments

Senior manage s can unde stand the DATA CENTER RESOURCE CONTROLS

companyOs vu1ne ability to compute Data cente esou ce cont ols

c
ime

They can then communicate the should be imp1l mented The use of

impo tance of cont ols to the enti e compute equipment should be rest icted

o ganization by being ve y positive to authot ized personnel P ocessing

about the need fo controls should be cont ol1ed by schedules and

Anothe esponsibility fo ecotd8 of use should be eviewed

managem nt is to fo m a stee ing Computer ope ations should be

committee made of senio management cont ollE d with the aid of sc upulous

pe sonnel The committee is to receive eco d keeping P ocessing needs shodld

epo ts about p oject status p ovide be accommodated tiI ithin a p ecise

gene al di ection to the data p ocessing schedule
P ocedu es and job schedules

staff and p ovide go no go decisions need to be documented and ve ified

fo the stages of systems development Supervisors must examine operationll to

Finally management can take a ole verify that p ocedu e8 are followed

in data p ocessing by equesting and Reco d8 e f computer activi ty need to be

paying attention to pe iodic ope ations eviewed egu1a ly Schedules and

epo ts These allow management to know p ocedu l s must be stable so that

how well the computing esou ces a e operato ll a e not able to change them

being used how satisfied the use s a e easily and f equently
with the data p ocessing function and Acctess to the compute must be

where exists the majo data p ocessing cont ollled Only autho ized pe sonnel

p oblems Inc easing the amount of shou ld ble allowed in the compute oom

communication between data p ocessing Equipment use also needs to be eeo ded

and Ilenior management is the objective to ensu e that only autho ized pe sonnel

of these epo ts 2 gain access to compute tools These

measu es not only p otect the equipment

ORGANIZATIONAL CONTROLS f om damage but also help to ensu e that

O ganizational cont ols conoe n the outputs are delivered only to the right

o ganizational st uctu e of the company people Limiting access to the eompute

St uctu e should separate autho ization room educes t affic allowing for a

and duties When no sepa ation exists quiete wo king environment and helping

employees can have unlimited access to to eliminate ope ato e o s

the compute Ope ations personnel and In addition to protecting computing

development pe sonnel can p ovide checks resources du ing no mal ope ations

and balances on each othe The se ies plans and prle edu es must be adopted to

of checks and balanoes involves the ecover from potential p ob1ems A

autho ization of one o mo e levels of lecove y plan specifies measu es to be

management ega ding pe formance applied if data esources a e damaged o

duties 2 dest oye d
The use of backup files and

The ope ations g oup should cont ol ented computers in off p emise

the equipment and the p oduction p og am locations are types of ecove y systems

lib a y The development group should Recovery p ocedures should be well

develop new p og ams in acco dance with documented Staff should be well

equi ements They should not have t ained in tecove y system use and the

access to the tape lib a y or to the c eation of backup file copies S
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INPUT PROCESSING AND OUTPUT CONTROLS should be eviewed periodically by data
The responsibility of placing p ocessing supervisory personnel to

controls on input processing and trace unauthorized activity to

output belongs to management Input determine the nature of system failures
controls affect data before it is and to assess other problems The
ente ed into the computer A standard ecords can be a tool in assessing the
form for input data needs to be need for additional training and to
established Inputs presented in evaluate employee performance
improper form must be ejected Control Finally the output of all data
totala should be llsed where appropriate processing activities should be
Control totals are calculations made controlled Procedures for distributing
independently of the computer system output must be documented and followed
These totals are compared against the Only authorized users should have access

outputs to double check the accuracy of to output which they need to examine
figures produced by the computer system for completeness and accuracy Output
Users should be trained to record control totals should be reconciled
control totals effectively and use them against input control totals S

properly as an important precaution
Teleprocessing applicationa input EMPLOYEE CONTROLS

is harder to control Passwords and Computer crime ill difficult to
account numbers can be used to Call1le the detect in a large company because the
system to accept only certain input from criminal usually appears to be a near

designated users o locations The perfect employee A profile of the
system can be fooled by a user who has computer c imina1 indicates a young and
gained unauthorized access to a password ambitious person with impressive
or account number Restricting the educational credentials The person may
hours of a computer terminalos use is an be employed as a technician prog ammer
added control to prevent fooling the manager or high ranking executive The
system Users should change their expe tise of this person causes

passwords periodically as an added detection of crime to be difficult and
control often accidental

Documentation is important to To aid in preventing computer
controls over the processing of data crime in addition to a well trained
All operations procedures and schedules secu1ity force the screening and
should be clearly documented and selection procedures of potential
followed in order to achieve effective employees should be examined closely and
security of a computer system The performed carefully Any violation of
performance of the operators should be company rules by an employee should lead
monitored periodically by the supervisor to action by management and possibly to
to ensure that the procedures and discharge of the employee
schedules are being followed Although companies can implement

Online systems pose special many security measures to protect
security challenges because transactions compute s and funds often the security
often can be difficult to trace An depends upon the ethics of individuals
activity log is used to record any Computer ethics refers to the standard
change to the system This summary of of moral conduct in computer use
online activity is used to co rect Ethics can govern an individualos
e1rors or to assist auditors in attitude toward use of data behavior on

reviewing records the job and the copying of software
The operations department should Matters regarding ethics often

keep records of all processing errors involve hackers A hacker is a compll e
and system failll1f3s Each correction enthusiast who feels a challenge to
requires documentation These records
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break security measures and to gain SUMMARY

unauthorized access to a computer Essentially there are five

system Hackers can erase valuable data categories of c omputer crime l

or cause a system malfunction or manipulation of computer input 2

breakdown even if the hacker intends no changing computer programs 3 theft of

harm 3 data 4 theft of computer time and 5

Employees often use a companyOs theft of compllter programs Several

computer and software for personal use warning signals can be observed which

Companies should adopt a standard of may indicate the potential for computer

tJ 1l1 lTior or written plan to set limits crimes

on employee use of company resources Preventing computer crime is

The plan can only be as effective difficult due to the lack of existence

however as the ethics of each Olmployee of c mplettely secure data processing

Only through ethical behavior will the installations A manager often does not

ultimate security and privacy of have time to adequately consider

computers and computer data be computer security while just keeping up

assured 4 with bl1si ness and technological changes

Another problem requiring control Also computer security can be costly

is the software piracy the illegal CompanielJ must determine their level of

copying of software Legally defining security based upon the data and

the boundaries regarding copyright equipment which must be protected
violation is difficult As laws are Management should consider several

enacted defining illegal copying and areas or types of computer control

establishing penalties for violations Physical controls involve the protection

companies must develop policies in of equipment from unauthorized access

accordance with the laws to control and from physical disasters Data

employee activity Once again ethics security controls are logical measures

plays an important role in control of which must be taken to ensure

software piracy 3 confidentiality of sensitive data

Finally control measures should be Copy protection data encryption
instituted regarding terminated duplicate data stored off site and

employees These employees have had passwords are data protection devices

access to company data which may be sold Electronic Data Processing controls

to competitors or destroyed prior to the cover the procedures of compllter cOlltrol

exit of the nployee Some controls in the various areas of business

which can be implemented include operations Between one and five

changing the locks on doors and percent of the MIS budget should be

equipment and asking the employee to dedicated to security Managelllent

return keys and eqllipment Physically controls are dependent upon awareness by

checking the desk and file cabinets of top managers of the processing
employees prior to their exit can activities lofanagement

0
s appreciation

prevent crime System passwords can be for and interest in data processing can

changed to disengage the exiting be expressed by placing the data

employeeOs password and assign new prol essing function high in the

passwords to remaining employees An organizaltional structure Senior

experienced programmer and an auditor managers must ab o understand the

can investigate the system to uncover company 8 vulnerability to computer

any destructive devices planted within crime and communicate the importance of

the programs and data by the terminated computet controls to the organization

employee 1 Management should fOl1ll a steering
committE e to provide general dh ect i OCl

to the data processing staff and to

guide systems development The
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committee should request and pay nature of the errors or failuresattention to periodic operations reports Output controls address the issues ofto evaluate the functioning of the data
proper output generation reconciled

processing department and increase against input control totalscommunication between management and the
Employee controls involve screeningdepartment potential employees and being aware ofOrganizational controls include the

the profile of the computer criminalseparation of authorization and duties Hackers wish to gain access to a systemin order to limit access to the computer simply to prove it can be done Companyand provide checks and balances within
computers and software are often usedthe system The checks and balances for an employeeOs personal use Theinvolve authorization by one or more illegal copying or piracy of softwarelevels of management regarding is an employee problem which must beperformance of duties
controlled A company policy regardingData center resource controls
employee computer operation activityinvolve processing controlled by should be developed and enforcedschedules and review of use records
Computer security ultimately dependsSupervisors must verify that procedures
upon the ethics of the users and aare followed by regularly reviewing well trained security forcerecords of compllter activity Recording Finally control measures areequipment use protects the equipment
necessary regarding terminatedensures that output is distributed
employees Employees who have beenproperly and that equipment access is terminated may wish to damage or destroylimited to authorized users
data and equipment or to steal valuableProblem recovery procedures should
data Control measures includebe established for the possibility of
searching the employeeOs desk and filedata resource damage or destruction A
cabinets deleting the employeeOs accesswell trained staff following code to the computer changing accesswell documented procedures witl help codes or programs changing locks on

ensure data protection doors and having an experiencedImplementation of input
f 1programmer check programs or Og1Cprocessing and output controls is the bombs

responsibility of management
Established standards for input data

CONCLUSIONmust cause rejection of data in improper Computers have the capacity to be aform Control of input to
boom to humankind and to help solveteleprocessing applications attemptto
humanityOs greatest problems Howeverkeep the system from being fooled into
they also have the capacity to beaccepting improper users Changing destructive to limit personal freedompasswords and restricting terminal use
and to eliminate personal privacyhours are effective control measures

The greatest strength humans haveDocumentation is important to any is knowledge A more people learn howcontrols system Operations procedures to deal with computers they willwhich are clearly documented and
exercise more power as consumers Theyfollowed achieve the greatest security will learn to observe the quality ofPeriodic review of operators will
computer service and will choose to dodetermine if schedules and procedures business with companies that have seCltoeare followed Activity logs are used to
systems As time passes competition inrecord on line activity and to assist
the marketplace will eliminate companieswith error correction and audits
that operate sub standard computerAll processing errors and system systemsfailures must be documented and reviewed Com Jter abuse and its preventionin order to determine the source and
center around individual privacy
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Only time will tell whether the
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the Information Age Howevet much

humans may feat the tisks of computing
no alternative exists to widesptead

public use of computer technology today
Massive incteases in population
societal complexity and information

tequite that people adopt computet based

knowledge ptocessing systems To give
up computets would mean tesignation to

many unsatisfactoty outcomes Fot

example most banks and cotpotations

could function only thtee ot fout days
without computerized information

systems
No technology is inttinsically good

ot bad beneficial or risky favot able

ot unfavotable A good technology can

be put to bad risky ot unfavotable use

by people The outcome of histoty will

not be the victoty of a good
technology over a bad one The

outcome will have much to do with the

ethics integt ity lawfulness

knowledge and vision of the people who

use technology
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Human beings have had information systems from the

beginning of our existence It is only lately however
that information systems per se have become a field of
academic and organizational study Today we hear the
phrases information age information as a resource

information based economy etc everyday In a social
science such as accounting or information systems there
are no natural laws to discover hence the people in the
field must develop a theoretical structure and explanation
of the field to use as a guide in developing evaluating
understanding and using information systems This paper
represents an attempt to develop some beginning
theoretical concepts for discussion purposes

TOWARD A DESCRIPTIVE THEORY discover the underlying natural laws
OF INFORMATION SYSTEMS In a social science such as accounting

or information systems there are no

Human beings have had information natural laws to discover hence the
systems from the beginning of our people in the field must develop a
existence It is only lately however theoretical structure and explanation
that information systems per se have of the field to use as a guide in
become a field of academic and developing evaluating understanding
organizational study Today we hear the and using information systems This
phrases information age information paper represents an attempt to develop
as a resource information based some beginning theoretical concepts for
economy etc everyday Obviously the discussion purposes
more important information becomes the
more important information systems Websters New International Dictionary
become In any field of endeavor such Second Edition Unabridged defines
as physics psychology or information theory as follows the body of
systems it is helpful to have a defined generalizations and principles
theoretical structure as a point of developed in association with practice
reference In a natural science such as in a field of activity as medicine
physics experiments are conduced to music and forming its content as an
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intellectual discipline A principle 6 Ownership Principle Information

is defined as a comprehensive and s rs tems are owned by their users

fundamental law doctrine or assumption not their designers

on which others are based or from which

they are derived Thus in a field such 7 Enviro1nment Principle An informa

as information systems a theoretical tion system is affected by its

structure can be developed from an
environment

analysis of practice in the field and
8 Llfe Cycle Principle Information

principles thus distilled can be used as

an explanation and foundation of the
systems go through a life cycle of

discipline
analysis design and implementatibn
use maintenance and modification

In the past 30 there have been
and termination

years
several expositions of general systems COMPONENT PRINCIPLE

theory but what is attempted here is an

effort at a descriptive theory of
An information is composed of

current practices The principles
system

herein suggested are in a form to be of
the following components input
processing output data base

practical use to students controls boundaries environment and

practitioners and others who wish to interface The irreducible elements

obtain a framework from which to
of a system are input processing and

understand current information systems output As organizational and personal

PRINCIPLES
life become increasingly more complex
so must the s truc ture of information

Eight principles are suggested
systems that serve people and

organizations For a particular

1 Component Principle An information processin run or query an information

system is composed of the following
systems gets its data either from input
or from its internal data base

components input processing Obvi ously at some prior point the data

output data base controls
in the data base must have been input

boundaries and interfaces Therefore it is necessary to include

2 Cost Benefit Principle An the environment in which the

information system must pass the infol mation system exists and its

cost benefit test or produce inteldace s with other information

mandatory information in order to systems as components as these are

justify its existence sources of input to the information

3 Information Flows Principle The system To be manageable in scope and

information flows of an information
size an information system must have

system must be able to be defined
boundaries which separate it from other

informatlon systems sub systems and

separately from the technology which
supra systems For security of data

transmits them and reliability of information an

4 Structure Principle Information informatLon system must have controls

systems are structured in three

basic ways 1 algorithmic or COST BENl1FIT PRINCIPLE

deterministic 2 heuristic or rule

of thumb 3 a combination of both An inf0rmation system must pass the

5 Interface Principle Information
cost benlefit test or produce mandatory

systems must be able to interface

with supra systems sub systems and

equivalent level systems
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information in order to justify its fuzzy logic and can deal with

existence Information has a cost and incomplete or probablistic input They
a value It is possible to divide may be looked on as goal oriented as

information into two major categories opposed to solutions oriented

discretionary or optional and

mandatory If the government says all INTERFACE PRINCIPLE

organizations of a certain type must

file a certain report then the An information sys tem must be able to

information system must produce that interface with supra systems
report for its organization to stay in sub systems and equivalent level

existence Management must weigh the information systems The different

cost of other i e discretionary or individual information systems which go

optional information against its value together to form the organization s

to determine if it passes the to tal information system must be able

cost benefit test to communicate with each 0ther This

necessitated compa tible hardware
INFORMATION FLOWS PRINCIPLE software data bases etc

The information flows of an information OWNERSHIP PRINCIPLE

system must be able to be defined

separately from the technology which Information systems are owned by their

transmits them A military example may users not their designers In the

help to clarify this principle The older traditional larger systems
basic information that an infantry i e those designed by information

general located behind the lines might system professional two common

wish to pass to his commanders on the problems were lack of participation by
line about attack plans where when the user in design process and an

how many etc has not changed much in attitude on the part of the systems
the last several thousand years but analysts that the system was theirs

the technology used to communicate that With the advent of end user computing
information has obviously changed in many cases the user and designer are

dramatically From the user s one and the same

standpoint it is the information that

is paramount not the supporting ENVIRONMENTAL PRINCIPLE

technology
An information system is affected by

STRUCTURE PRINCIPLE its environment The environment of an

information system includes such things
Information systems are structured in as the underlying technology
three basic ways 1 algorithmic or managerial and decision style of the

deterministic 2 heuristic or rule of users the type of output desired e g
thumb 3 a combination of both The a transaction summary or information
older transaction processing oriented for a high level decision the type of

information systems fall into the first input available etc

category In these types of systems
output was completely predictable LIFE CYCLE PRINCIPLE
because the processing was precisely
and rigidly defined These information Information systems go through a life

systems might be referred to as cycle of analysis design and

solution oriented systems Many of the implementation use maintenance and

newer Decision Support Systems and modification and termination So

Expert Systems operate in a less often the systems life cycle is thought
rigidly structured and less predictable of in terms of only the first part
manner These systems often employ analysis design and implementation
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but in reality often as much as 50 of
the cost of the system is incurred in

maintenance and modification The life

span of an information system is

dependent upon such things as the rate

of change in information technology
change in the organization etc

Eventually it becomes too expensive to

modify the old system for needed change
and a new system must be begun

OBJECTIVES

Webster defines an objective as

Something toward which effort is

directed or an aim or end of action

Thus information systems objectives can

be used as a means of evaluating the

quality of information systems The

following objectives are proposed for

information systems

An information system has the following

objectives

1 To decrease the uncertainty of

personal organizational and
societal life

2 To meet internal and external
information requirements

3 To provide an addi tiona1

strategic competitive tool weapon

to management

4 To produce information that is

timely reliable relevant and

free from bias

SUMMARY

The information system field is one

that is daily increasing in importance
and is also achieving some degree of

maturity As such it needs a well

developed theoretical framework This

paper has proposed eight principles and

four objectives as a basis for

discussion of a descriptive theory
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ABSTRACT

Approximately 17 million PCs have been sold to businesses an estimated 6 million
more PCs will be sold in 1988 sales continue to increase each year By the end of
1991 90 percent of the managers and

8
ofessionals will be using personal

computers on a regular basis as a part of t eir daily work The fastest growing
segment of the computer market is networking hardware hardware to link PCs
together The number of corporate sites with LANs will nearly double this year
Estimates are that LAN implentations will grow approximately 45 per year for
the next three years By 1991 many of the 33 million PCs will be part of a

networked system Although linking PCs together seems an innocent evolutionary
step in the growth of end user computing many knowledgeable users and data
processing managers understand that a networked system of PCs has enormous

power and ca acity This new style of computing requires a concerted and
immediate ef ort to manage it because it represents a very real threat to
organizational communications hence organizational effectiveness

WHY NETWORKS ARE RISKY
it because it represents a very real threat
to organizational communications

Networked systems have become a major
The advent of PC computing seemed more concern of MIS directors Accordi ng to a

an irritant than a threat to those managing recent Forrester Research Inc study of

computer resources in large organizations Forture 1000 firms network management
PCs were small inexpensive and when is the top concern among MIS directors
judged by mainframe standards of limited surveyed 1 A recent Datamation Price
usefulness Since PCs were stand alone Waterhouse Survey of 500 information
devices users typically created and worked execu tives identified decen tra I i zed
with their own data hence PCs functioned communication systems as their second
like calculators and typewriters greatest concern 2 An earlier
Although linking PCs together seems an Datamation survey of Fortune 1000 MIS
innocent evolutionary step in the growth of directors MIS Rates the Issues confirms
end user computing many knowledgeable that PC style end user computing is much
users and data processing managers less bothersome than departmental system
understand that a networked system of growth
PCs has enormous power and benefit This
new style of computing requires a Three of the four issues that round
concerted and immediate effort to manage out the top 10 suggest another
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grouping integration of New hardware purchases suggest that

technologies telecommunications organizations are enthusiastic about

technologies and office automation networking technology Networking
A major surprise is the absence hardware is a way of unifying stand alone

of end user computing ranked PCs a way of making a single system out

12th from the top group 3 of an aggregation of computers printers
and disk drives At a deeper level the

THE GROWTH OF LOCAL AREA networked system is a way of unifying the
Nj1 I WORKS PC users the managers and professionals

belonl ing to the work group A new

Approximately 15 million PCs have been computing style occurs it comes with the

sold to businesses and sales continue each system The largely independent PC user

year Sprague and McNurlin suggest this become part of a departmental system
possibility The end of the 19808 will find computing style The users often

about 90 percent of the managers and purchasers of the system expect four major

professionalsusing personal computers benefits from their departmental resource

on a regular basis as a part of their daily processor DRP

work 4
First it provides access to a wide

The fastest growing segment of the variety of corporate information

computer market is networking hardware Second DRP implementation
hardware to link PCs together The parallels corporate structures that
number of corporate sites with LANs wll are based around departments
nearly double this year 45 of the sites The departmental computer also

surveyed plan to have installed at least one satisfies a user s psychic need for

network by the ned of 1988 up from 27 a independence Finally DRPs give
year ago 5 tcThe International Data middle management a more active

Corporation lDC a leading market role in technology management
research firm predicts that almost 50 of Today micro users are beginning
those PCs will be networked by 1990 6 to demand integration integration
In 1986 110 580 networks were installed that enables their desktop
220 900 in 1987 IDC predicts that 385 000 machines to tap into corporate
networks will be installed in 1988 526 000 resources including databases

in 1989 and 647 000 in 1990 Networking networks and server based

is a fast growing multi billion dollar software 8

business which is obviously meeting the
needs ofbusinesses

Business Week again featured networking LOCAL ARfi A Ng I WORKS CRfi A I fi

in its Feb 1 issue using this title in its THJ1 TOWER Oi BABln

Information Processing section DEe s

new plan if you can tbeat PCs join em MIS directors are concerned because each

to each other President Ken Olsen of DEC LAN can have the power of a large
strategy is there described mainframe each can evolve into a new

free standing data processing center As
each department optimizes its own internal

The next phase of his Olsen s
informa ti on managment the

battle with IBM will involve organization s multiple computing centers

selling networks that can begin to
become less and less coordinated less and
less able to share information The

link the nearly 15 million personal ultimate danger might be termed the
computers now used by business Tower of Babel syndrome incompatible
both to each other and to larger departmen tal systems preven ting
computers 7 communic ation between departments
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making it impossible to coordinate the departmental systems The fragmentation
tasks necessary to achieve the of information will be especially tragic
organization s mission because many organizations now realize

the strategic necessity of unifying
The battle for control over computing will organizational members into a cohesive
be fought over data not hardware It is a group
war in which everyone can lose a war in

There is a clear contradiction between PCwhich the organization could become a

casualty While an evolution into LANs style computing as user controlled and the
could occur withuut conflict or attention need to exercise better centralized control
the inability or unwillingness to share over organizational computing Many
information between departments will organizations intially vested control over

create conflicts and become recognized as a all computing with DP management this
major barrier to coordinating intra originalll appeared to be necessary
departmental tasks The evolution into because 0 concerns about incompatibility
departmental computing could easily occur The standardization of the hardware and
without integrative mechanisms to fuse operating system and the low price of the
the systems into one coherent shared PC commodity make it difficult to justify
information resource Without top the exercise ofcontrol overPC computing
management intervention planning and
coordination the departmental systems
could result in a Tower of Babel The For the most part 1986 s dp
irony is that improving departmental generals and their commandin
communications will worsen organization officers are approaching the MI
wide communications Just as each challenge in one of two ways they
department cannot be allowed to are either holding on to control at
administer its own accounting data so also least of the big systems or they are

each department cannot control data which turning the war over to the end
must be shared across the organization users letting them fight their own

dp battles 9
Each department will optimize its design of
the data to suit its own requirements its
own perception of how the organization STRATEGIC USE OF NETWORKED
operates This uncoordinated data design SYS EMS
will create a communications barrier each
department will automate using different PCs can exist and proliferate without much
vocabulary for the same objects The result danger to the organization LANs should
will be that data differences different be planned policies should precede
languages will prevent departmental implementation As with the Tower of

systems from communicating with one Babel planning the managemen t

another The common goals of the information system and coordinating its
organization in so far as they rely upon implementation are essential steps to

cooperative efforts from the departments ensure that the construct all fits together
will come to naught At the point when communication breaks

down in the organization or the tower it is
But who will tell a department that it must too late for solutions the end is close at

follow data definitions used by another hand
department With the dp general having
lost the war who will now control the Top management will have to become
information resource This is a data and convinced of the need for an organization
people problem the data is locally owned wide integrated information system Top
and controlled by independent management must then appoint a high
departments organizations are level coordinator of information a Chief
unprepared to coordinate the emergence of Information Officer CIO The CIO s
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major role will be that of strategist or with a company directive Organizational
planner integration of people built upon a set of

shared goals must precede the attempt to

The cio has corpora te
achieve an integrated organizational
information system

responsibility for information
technology policies standards
procedures and technical
archi tectures In many cases the
cio IS also in charge of R KF Ji RENe 1 S
telecomm u nica ti0ns and
sometimes even applications More

importantly the cio acts as

technology strategist for the 1 Dalrymple R 1988 LAN diagnostics
organization 9 COMPUTERWORLD xxn February

22 1988 51 56

The problem of incompatible networking 2 Statland N 1988 Datamation Price
hardware is much more easily solved than Waterhouse Survey DATAMATION
the formible task of managing the data 34 February 15 1988106 107

The organization needs a single hardware
architecture needs a way to ensure 3 Herbert M and Hartog C 1986 MIS

compatibilties between LANs and the rates the issues DATAMATION 32

mainframe tworking hardware policies November Hi 1986 79 86
can be based upon the plan for a Wide Area
Networking WAN strategy to link the 4 Sprague R and McNurlin B 1986
Local Area Networks LANs An Ethernet Information Systems in Practice
WAN such as those at Ohio University Englewood Cliffs N J Prentice Hall
and Ohio State University permit a wide 1986 289 291

variety of LANs to be tied into an

organization wide system linking LANs to 5 Musgrave B Stacking up LANs
one another and to the IBM mainframes DATAMATION 34 February 15 1988
The WAN will dictate which LANs are 56 64

compatible hence permissible the LANs
will then dictate which PCs are compatible 6 Keefe P 1987 PC local area

and permissible networks COMPUTERWORLD XXI

November 30 1987 114

Managing and integrating information

managing the data practices of PC users is 7 Helm L and Verity J DEC s new

extremely difficult since end users are plan if you can tbeat PCs join em to

autonomous and regard the data in their each other Business Week 3036

PC as owned by them By extension the February 1 1988 83 84

data stored on a network server and shared
with others IS also regarded as 8 Colony G 1987 New ports ofcall

departmental property Centralized DATAMATION 32 November 15
controls and data definitions need to be 1986 69 7 4

imposed on autonomous managers and
9 Winkler C 1986 Battling for newprofessionals no easy task It is most

easily achievable when the departmental roles DATAMATION 32 October 15

managers see that the goal is to support the 1986 B2 88COMPUTERWORLD XXI

strategic direction of the organization The November 30 1987 114

departments cannot be forced to comply
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SOFTWARE ACQUISITIOI OPTIOIS AID EFFECTIVE IIIPLEIIEITATlOI
THE ROLE OF ORGAIIZATIOIAL CHAIGE

Joanne E Hurd and George M Kasper
Texas Tech University

In the rush to install software the critical importance of organizational

change is often ignored I t is proposed that this results in unanticipated
organizational change that may be responsible for ineffective software

implementation A model of the relationship between software and organiza
tional change inputs is developed and the tradeoffs discussed The effect of

management s objective of improved efficiency and or effectiveness is also

explored Finally some suggestions for recognizing and dealing with the

organizational change that results from software installation are given

IITRODUCTIOI technology affects all the subsystems of

The decision to implement an off the shelf an organization

package is often made based upon the soft
ware cost savings However a variable Lawler et a l present a model describing
seldom included in the implementation the interrelationships among the sub

analysis is the cost of organizational systems of an organization 8 They

change propose six broad classes of related

organizational variables Technology
The costs of implementing a computer based such as a software application affects

application come from two related sources organizational effectiveness indirectly
The first technology includes hardware through attitudes beliefs and expecta
and software costs The second is any tions and through work behavior Th is

change required of the organization in model is consistent with Lucas work

order to effectively utilize the software which is presented here as Figure 1 9

Tradeoffs exist between these two sources Figunl 1

of cost Organizations may choose to

implement an off the shelf package due to A DescrIptive Model of Inforllltlon SystIn the Contm of the OrganIzatIon

economic constraints However when the

procedural match is poor the organization
must change to effectively utilize the

software 4 The cost of th is organiza
tional change is seldom included in the
software decision This paper discusses
the tradeoffs between software and organi
zational change costs In selecting an

off the shelf ready made application an

organization must include in its cost ben
efit analysis any organizational change
cost that will be required to effectively
implement the software application

The purpose of this paper is to clarify
the relationship between software acquisi
tion costs and organizational change
costs Software acquisition costs in lucas H C Jr WhY Jnforllatfon 5ntemt Fan Cohllbh Press II T 1975 p 20

crease as one moves from off the shelf

systems to custom built systems 14 Lucas model relates several categories
Inversely the cost of organizational of variables to the use and performance
change increases as one moves from custom effectiveness of an information system
bu i l t systems to off the shelf packages The technical quality of a system affects

6 Therefore a point exists at which system performance through user attitudes
the combined software and organizational and perceptions and through use of the

change costs is minimized for a particular system Both of these models suggest

organization s application that any information system change will
result in some organizational change

ORGAII ZA TI OIAL CHAIGE regardless of whether the system specif
Under the open system theory an organi ically meets the organization s needs or

zation is viewed as a set of interrelated not The intended change is usually an

components that interact with each other increase in organizational effectiveness
and the organizational environment 7 or efficiency However the concern of

The three major components within an th is paper is organizational change that

organization are 1 people 2 occurs solely to meet the requirements of

technology and 3 structure These the software rather than to increase
three components are seen as highly effectiveness

interdependent A change in one will
either directly or indirectly change the MODELS OF ORGAIIZATIOIAL CHAIGE

other components As a result computer To better understand the effect of an
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information system change on the organi
zation we must first understand how COSTS OF ORGAUZATlOIAL CHAIGE

organizational change takes place Two After the implnmentation of an organiza
models of organizational change are the tional change IHOg ram such as an informa

Lewin Schein 2 and the Lawler et a l tion system the primary question is

8 models whether or not the ends justify the
mean12l Has the introduction of the

According to the dynamic Lewin Schein system had the desired results at a

modeL of change change is a three stage reasclnab L e cost However several

process The first stage unfreezing problems exist with answering this

requires developing a felt need for ques ti on The first is that intangible

change and an atmosphere in which organ costs and bene1fits such as changes in

izational members are open to change The employee weLL being or cooperation are

second stage changing occurs when a difficult to measure The second is that

system change is actualLy introduced In the existirlg elf i denc e of the economics of
the case of an information system changing change programs is sparse 12 A review

involves the actual installation of the of the organizational change and work

application The f i na L stage is refreez design literatlJre shows little effort

i ng This is the process of institutiona devoted to assessing the effects of

lizing the change During this stage the organizationaL change in terms of

new application and procedures are economic indicators such as productivity
integrated into existing organizational 3 An exception to this is Mirvis and

operations and relationships Lawler s methodology for assessing the
cost of organi tational change 11

Lawler et a L expanded this model to

include trial adoption and the influences Mirviis and LawLer developed a methodology
of the change agent program partici for assessing the relationship between an

pants and the nature of the iintervention organizational change program and atti

itseLf Shown as Figure 2 the first tudes and tral ing the effect of atti

stage of this 1II0del program start up tudinal changes on behavior and its

corresponds to lewin Schein s unfreezing financial c onslequences Their methodo

stage This is foLlowed by the t r i III logy is based Ion the assumption that

adoption of the changes by pilot units attitudinal measures are indicators of

and over time the achievement of the subsequent behiBvi or which in turn have

projects immediate objectives The econc mi c impli cations for the organiza

third and fourth stages of th is model tion
This relationship between organi

correspond to the changing phase of the zational eh ang e and attitudes is consis

Lewin Schein mode l Lawler s model tent with that of Lawler et a l and Lucas

reflects the fact that changes in work Figure 1 and empirical evidence 16

behavior must precede changes in organi In general their methodology entai ls 1

zational effectiveness The fifth and correlating relevant job attitudes such

final stage is institutionalization of as satisfaction with an employee s

the change corresponding to the refreez behavior and 2 assigning behavioral

ing stage discussed above costs through cost accounting techniques
Figure 2 detai ledl n 10 These are then

combined to determine the cost per

employee associated with measured levels
of work I ttitudes

SOFTWARE ACQUISITIOI
In geners l there are three approaches to

the acquisition of software The first
off the shelf software is an existing
prog ram CI r series of programs that a

company licenses from a software vendor

The iBecorld custom built software is

speciaLly developed for a particular
company s appliclltions and operations
eith lH by an in house programming staff
or a cont ractor The third approach

Iawler m E B JIadler D A atd 1Uvia P B OJ4nizat1cnal 0l0rq8 atd the Orduct combines the previous two incorporating
of in 1111 nnvmIUlH ecUted by stanley Seashore

custom modifications in an existing
et 81 Jcb1 wuycd ScnI In Hew York 1983 p 26

off the s helf package This last approach
For the purposes of this discussion it retains nlany of the cost and quality
is assumed that the organization has advant ags s of off the she l f software and

progressed through the unfreezing or yet Bllo ll adjustments and tailoring to

start up phase Our concern is with the meet a specific company s individual

actual change process stage 2 of Lewis needs nil Collectively these options
Schein and stages 2 4 of Figure 2 and may be dE scribed as 2Ytmake and lJUJ

in particular the costs associated with respectively The appl i cabi l i ty of these

organizational changes required to approachE s is generally limited by the

effectively implement the application design 01 any already developed software

software lI nd the uniqueness of the problem to be
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automated moves through the systems development
When implementing custom bu i l t software lifecycle He showed that the cost

systems development is seen as a process of correcting an error during operations
of designing a tool to meet an organiza may be as much as one hundred times that

tions needs The primary tasks are to of correcting i t at the requirements
understand and define a particular need definition stage
and to design a system to meet that need

PROBLEM STATEMEIT

When implementing an off the shelf Because of the interrelationships of

application the emphasis of systems organizational components all informa

development seems to shift dramatically tion system implementations result in

Tailoring of the software to meet the changes to the organization 17 Wh i l e

organization s needs is limited to the the desired change is usually an increase

system s flexibility Instead of center in organizational effectiveness some

ing on needs analysis analysis and organizational change may result from the

design seems primari ly concerned with lack of fit between the organization s

adapting the organization to fit the needs and the software s capabil it i es

requirements of the new software Since It is this change resulting from the
the programming phase of purchased software s requirements that is t Y pic all y

software is almost totally complete the counter productive to organizational
danger is that in the rush to automate effectiveness
managers may not spend the time needed to

do a proper job on the early phases of the Off the shelf programs have their limita
system life cycle that is feasibility tions They are necessarily written to

study system analysis and system design sat isfy the needs of a broad range of

This may result in a poor fit between the similar but not identical organiza
organization s needs and the software tions Th is means that there are compro
capabil it i es In turn this results in mises and assumptions made so that there

unnecessary pressure being placed upon the will be very few occasions when an off

organization to adapt to the software s the shelf package will meet all the

requirements as opposed to the software requirements of any single firm In

supporting the organization addition it is the cost of modifying the
software or as is more often the case

TRADEOFFS changing the organization to fit the
I t is almost a dictum that the cost of software which may far exceed any

purchasing an off the shelf software savings resulting from the purchase of a

package is lIIuch less than that of con generic package Once the decision to

structing the same code from scratch automate a process has been made
Because of the vendor s economies to alternatives must be evaluated from both
scale purchased software may result in a software life cycle and an organi
savings of as much as ninety percent when zational change perspective
compared to the cost of producing the same

code in house 14 A PROPOSED RELATlOISH I P

From the organization s perspective the

From the perspective of securing soft cost of a computer based application is
ware the cost of acquiring and testing the cost of the related software inputs
the actual code is most certainly reduced and organizational change inputs needed
when i t can be purchased from an outside to produce the desired output Figure 3

source However securing computer code shows the software and organizational
is not the objective but rather a means change input substitution needed to

in the development of a solution While achieve a desired outcome

the actual computer code may cost less Figure 3

ready made software may not result in the For a Given Qrtput
most effective and or efficient approach lrlIdeott Between

from the overall organization s perspec
SOftware Irprts

an
tive Bot suppliers and users of manufac QlaneIrprts
turing oriented systems agree that off
the shelf software will at best meet

eighty percent of a given user s require
ments 12 Presumably spanning the
remaining twenty or more percent requires
organizational change software modifica
tion or both

When implementing off the shelf systems Softlolare
an organization enters the systems InpJts

development lifecycle at the final
stages Therefore early detection of

required changes is not possible
Examining in house made to order soft
ware Boehm has shown that the cost of aJy

correcting software deficiencies in
creases geometrically as the project
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cfated with objectfves concerning

The ordinate of Ffgure 3 is the amount of f mprol ed efficiency Conversely changes

software whether to make help or buy in effectiveness would seem to require
assuming appropriate hardware the proportionately more organizational

abscissa is the amount of organizatfonal change This WCIU l d result in a change in

change and the relationship shows the the rete of substitution between software

rate of substitution between software and and organizational change inputs Th is

organizational change to implement an would also resul t in a different cost

application The labels make help minimizing combination

and buy serve to identify points on a

continuum ranging from software which DISCIISSlOI AID RECOIIIIEIDATIOIS

exactly meets the organization s effecti Based upon the preceding discussion and

veness specifications to that which proposed relatiCnship recommendations

potentially offers a poor fit for researchers and practitioners are

di scu ised below

At one extreme A the software is

custom bu i It requiring the maximum The lClw cost of off the shelf applica
amount of software input yet the organi tions is an impl rtant consideration in

zational change needed to produce the software selecUon However this must

desired level of effectiveness should be be bal anced by considering undesired

minimized by the software s custom made organii zat i Clna l I hanges that may accompany

specifications At the other extreme B the use of an i I format i on system that

the software is an off the shelf product does not fully lneet the needs of an

requiring little in the way of software organiization To encourage the inclusion

input however an extensive change in of oryarli zst i Oni l change costs in the

organization practices and procedures may application sellection process requires a

be necessary to achieve the desired level detai Iled analysis of the organizational

of effectiveness This latter cost may implernentat i on Ielf the software The

more than offset any savings resulting tendency tc purchase off the shelf

from the purchase of a package applic atior1s must be resisted unti l a

propelr assessment is conducted Without

The relative cost of software and organi this assessment the bias toward ready

zational change inputs is needed to made softlture solutions will result in

determine the appropriate combination overestim8 ting the benefits and cost

needed to produce an effective resu lt savings of off the shelf software and

Denoting the quantity of software and underestinlating or totally ignoring the

organizational change by S and 0 cost of organizational change

respectively and their unit prices by p
and c the total cost of en application To aCcolJnt for organizational change

is TCa Sp Oc The point labeled C on project melnagement must be made respon

Figure 3 shows the software and organiza sible for the total cost of an applica
tional change combination that minimizes tion including organizational change

the cost of producing a desired level of expenses To encourage a proper account

organizational effectiveness ing of the se costs it is suggested that

1 organilational change personnel be

NAIAGEMEIT OBJECTIVES included ii n the project management team

One might expect management objectfves to 2 and j that the steps in the

affect the substitution relationship software llystem life cycle preceding code

between software and organizational generation be completed prior to and in

change inputs In general the actions dependent of the software acquisition
of management llIay be categorized as make hel p or buy decision The

those intended to result in more efff procedure for selecting software should

cient operations those intended to be based CHI defining goals from the

result in more effective operations and original lIuggestion through the feasi

those intended to produce both more bility study system analysis and

efficient and more effective operations logical dl s i SIn phases of the project
However despite management s objectives These goa Il S can then be used as a

the organization and its people will be standard 1f or evaluating software acquisi

required to f ill the gap between existing tion altel natives

practices and procedures and those

required to implement the acquired The eva l ulH i on should also proceed from

computer code and produce the desired an applicl tion implementation perspec

outcome The greater the mismatch between t i ve In general there are two approa

the acquired software and that needed to ches to e lIaluation One approach

produce the desired outcome the more the involves I omparing the capabilities of

organization must adapt the alterl atives being considered on an

attribute by attribute basis with those

In terms of Figure 3 different manage of the gOi Is The second approach
ment objectives would likely result in a encourage s comparing alternatives as

change in the relative substitution of total systems This latter methodology

software and organizational change recognizes that II system may be more or

inputs For example we would expect less tha n the sum of its component

software inputs to be prillarily as o parts that systems and not components
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are implemented and that wh it e a parti effective software implementation
cular property of the goal system may not regardless of how the actual software

be critical per se when combined with code is acquired
other marginal properties i t may make the

difference between success and failure REFEREICES

ExampLes of this approach can be found in 1 Boehm B IL Software Engineering
Stabell 15 and Grudnitski 5 IEEE Trans on ComDuters Vol C 25

No 12 December 1976 pp 1226 1241

Both the intent and perspective of 2 DeSanctis G and Courtney J F

management must be clearly defined before Toward Friendly User MIS Implementa
organizational change can be evaluated tion Communications of the ACM Vo l

properly This requires identifying the 26 No 10 1983 pp 732 38

intended outcome s of the project as 3 Epple D Goodman P S and Fidler

we II as the major and critical stake E Assessing the Economic Consequences
holders In addition to actual users of of Organizational Change in Assessing

the system the latter includes manage Organizational Change edited by StandLey
ment data processing personnel people Seashore John Wiley and Sons I nc New

external to the organization and others York 1983 pp 478 499

Obviously if management s objectives are 4 Gremitlion L L Managing the Imple
unclear no informed third party evalua mentation of Standardized Computer Based

tion can be conducted Systems MIS QuarterlY Vol 4 No 4

1980 pp 51 59
Once improved efficiency effectiveness 5 Grudnitski G Eliciting Decision
or both have been agreed upon as the Makers Information Requirements
intended outcome of the project factors Journal of Management Information
which motivate employees to achieve this Systems Vo l 1 No 1 1984 pp 11 32

objective must be established The 6 Hoeffer E Factors to Consider in
establishment of employee motivators is Developing Software Purchasing

critical to the success of the project November 5 1981 pp 25 29
7 Katz D and Kahn R L The Social

SUMIIARY Psychology of Organizations John Wiley
This paper has highlighted the critical and Sons New York 1966

importance of issues often ignored in the 8 Lawler I I I E E Nadler D A and

rush to lnstall software I t is suggested Mirvis P H Organizational Change and

that the evaluation of any application the Conduct of Assessment Research in
software must recognize the inevitable Assessing Organizational Change edited by
organizational change I t is also Standley Seashore John Wiley and Sons

proposed that the often unrecognized cost Inc New York 1983 pp 478 499
of organizational change is directly 9 Lucas Jr H C Why Information
reLated to the mismatch between what the Systems Fa i l Columbia University Press

software code can do and the intended New York and London 1975
outcome of the implementation I t is the 10 Macy B and Mirvis P Organiza
organizational through its people that tional Change Efforts Methodologies for
must bridge this gap Assessing Organizatjonal Effectiveness

and Program Costs Versus Benefits
To increase the likelihood that these Evaluation Review Vo l 6 No 3 1982

organizational costs are included in the pp 301 372
decision making process the project s 11 Mirvis P and Lawler I I I E

management must be made responsible for Measuring the Financial Impact of

the outcome not just the software Employee Attitudes Journal of ADDlied
installation In this way they are Psychology Yo l 62 No 1 1977 pp 1 8

encouraged to cost out projects from an 12 Mirvis P H and Macy B A Evalua

organizational perspective as opposed to ting Program Costs and Benefits in

only a software application view Assessing Organizational Change edited by
Standley Seashore John Wi ley and Sons

Throughout this discussion we have Inc New York 1983 pp 501 527

assumed the extremes recognizing that 13 Raysman R Manager Involvement Need

reaLity falls somewhere in between For ed In Computer Selection Harvard Bus i

example we have assumed that the organi ness Review Sept Oct 1981 pp 54 58
zations needs are not met by off the 14 Segal H Software solutions
shelf software Obviously this is not choosing your flavor Modern Office

always the case However when there is a Procedures May 1981 pp 22 28

poor fit between the software capabilities 15 Stabell C B On the Development of
and th e organization s needs which is Decision Support Systems as a Marketing
known only after a proper analysis our Problem IFIP74 1974 pp 962 966
concLusions hold Therefore and despite 16 Zmud R W IndividuaL Differences

these limitations we feel that in general and MIS Success A Review of the Empiri
our contention is correct software cal Literature Management Science Yo l

acquisition is a decision that should be 25 No 10 1979 pp 966 979
made 2l1L a fter and based upon a sound 11 Zmud R W and Cox J F The

systems analysis and design There is 12 Implementation Process A Change Ap
substitute for a feasibility study proach MIS Quarterly Vol 3 No 2

systems analysis and systems design in 1919 pp 35 43
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Computer Aided Software Engineering Concepts and Classroom Experiences
Geoffry S Howard College of Business Kent State University

Kent Ohio 44242

ABSTRACT

The advantages of Computer Aided Software EngineE ring CASE techniques over

conventional system design approaches are E xplained Excelerator a

representative popular CASE product is discussed and examples of analysis
products produced using Excelerator are presented The paper relates how CASE

techniques have been taught in the undergr adua t e classroom setting with

favorable outcomes for both the school and the students

Computer aided software engineering the potential productivity gains
CASE refers to an emerging family of

tools and techniques that are signifi THE ADVANTAGES OF CASE

cantly changing the systems develop
ment process CASE is defined as the CASE tools offer three generic advant

broad portfolio of tools that automate ages over onventional techniques

any portion of the system development
life cycle from graphics tools that 1 Use elf CASE tools forces struc

speed the creation of data flow dia tured discipline on the systems

grams through artificial intelligence developmen1t process

based products that actually generate

procedural code Sometimes also refer 2 CASE tools dynamically produce
red to as analysts workbenches high qual ity system documentation

most of these products run on PCs and almost automatically and effortlessly
have the ability to eliminate much of as a by product of the development
the drudgery of analysis and design process

while at the same time forcing struc

tured discipline on the development 3 Much of the drudgery of the pencil

process In addition to their impact and paper approach to creating data

on the costs of development the use flow diagrams screen and report lay
of CASE products is expected to drasti outs entity relationship diagrams

cally system maintenance costs and other products of analysis is

because the tools promote the design eliminated when using CASE tools

of highly modular systems and assure Additlonally modifications to these

the creation of good documentation analysis pro due ts can be made quickly
and correctly

All indications are that CASE is here

to stayit is a near breakthrough STRUCTURED DISCIPLINE

approach to system development Hence

it is incumbent on educators to learn There is general agreement that the

about the use of CASE tools and to structured approach to analysis and

provide our students with the best design produces better systems

possible skills and experiences in systems that are easy to modify

using them Injection of large num modular and reliable e g 5 12

bers of CASE trained entry level CASE products are designed so that

graduates into the workforce will their use automatically forces anal

accelerate the diffusion of this impor ysts to comply with the overall con

tant technology and enable their cepts of struc1 ured analysis 4 For

organizations to more quickly realize example the top level data flow
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diagram for a system should contain once finalized can be easily printed

only one proce s The next lower by the CASE package Even processing
level data flow diagram for that sys specifications usually in the form of

tem will contain several processes pseudocode or structured English can

typically 3 to 7 which represent a be printed by the package for inclu

functional decomposition of the single sion in the documentation package
process on the top diagram Each pro This means that essentially all of the

cess on a data flow diagram must system documentation is produced by
because of the conditions imposed by the CASE tool with no additional work

the CASE product be associated with a by the analyst Additionally indi

particular lower level explosion dia vidual analyst idiosyncrasies in

gram This means that the analyst is documentation style are wiped out by
forced to design systems in an organ the use of the CASE tool

ized fashion from the top down

modularly following the edicts of LESS DRUDGERY

functional decomposition that have

been shown over the years to lead to Analysts using CASE tools can throw

more understandable and maintainable away templates and erasers CASE

systems 6 tools typically use high resolution

bit mapped graphic displays with

Analysts catalog every aspect of a mouse pointing devices thus making it

system design into an analysis data very easy for analysts to produce and

dictionary that is maintained by the modify data flow and other types of

CASE software The DD will assure diagrams If is is necessary to move

that there are no missing names or a symbol on a diagram the analyst
conflicting identifiers and will need only point to the symbol and to

subject the entire data dictionary to its new location and the CASE tool

rigorous integrity checks For will move the icon all connecting
commercial systems with hundreds of arrows and labels and tags automatic

processes and thousands of data ally
element specifications minor

specification flaws that would have Various CASE products contain various

gone unnoticed until the system capabilities and options but the

testing phase can be detected by the fundamental advantages structured

CASE product and fixed before they discipline automatic documentation

become expensive and difficult to and less drudgery are common to

remedy essentially all CASE tools 2

AUTOMATIC DOCUMENTATION CASE FEATURES A REPRESENTATIVE

PRODUCT

CASE products produce documentation

automatically as the system is Excelerator is a CASE product from

developed Once a final set of data Index Technology Cambridge Massachu

flow diagrams with all explosion setts The product runs on an IBM

levels has been produced and final PC AT like microcomputer and requires
ized the diagrams can be printed or at least 5l2K of RAM monochrome

plotted by the CASE product for future graphics capability at least 10MB of

maintainers Data dictionary entries hard disk space and a mouse

particularly for record and data

element specifications can be printed The graphics capability is the most

and added to the documentation pack stunning aspect of Excelerator To

age together with the entity relation create a new data flow diagram the

ship diagrams provided by most CASE analyst selects the graphics drawing
products Screen and report layouts screen with the mouse names the
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diagram and then uses an extremely Another important capability of

friendly interface to select symbols Exceleratol is its ability to support
for processes entities and data screen and report layouts Screens

stores places them on the screen with can easily be constructed and modi

the mouse then specifies how they are fied and field attributes such as

interconnected by data flows Labels flashing reverse video and others

notes and other text are typed from can he spE dfied with a high degree of

the keyboard Data dictionary entries flexibility Screen designs can then

may also be made directly from the be protot rped and editing rules and

graphics screen by pointing to an accompanying error messages tested

object to be described to the data Also pr01 otype screens can be made to

dictionary then keying the DD transfer control to other screens

information based on user inputs In this way
users can see an accurate representa

The package supports several symbol tion of 1 he input and output screens

standards for DFDs including the in a systl m under development and can

Yourdon and Gane Sarson standards actually operate those screens making

Analysts can select a variety of suggestions for modifications at a

graphics options that control the font stage in tne life cycle where these

size of the lettering symbol size modifications are easy and inexpens 1IlI

horizontal or vertical orientation on ive

the page method of drawing connector

lines and many others Users can CLASSROOM I PERIENCES WITH CASE

view a small region of the DFD in

detail using a zoom feature Excelerator was implemented at Kent

State in January of 1987 in support of

Once an entire set of specifications a 3 credLt hour undergraduate course i

for a system has been entered into in system analysis and design The

Excelerator the analyst can point to software was acquired through the

any symbol on the system DFD and Index Te chnology Inc educational

request that an explosion be per grant program Two IBM PC ATs were

formed External entities explode to acquired for exclusive use by Excel

a description screen containing free erator students through the proceeds
text that explains the role of that of a State of Ohio grant for instruc

entity in the system Data flows tional computer hardware Color

explode to record description screens monitors dot matrix printers mice

which in turn explode to data element and HP 7475A plotters were also

description screens Data stores obtained along with the ATs Access

explode to record layout screens to these ATs is controlled by a

Processes explode to the next lower issuing the key for the hard disk

level data flow diagram drive only to students currently
registered for the systems sections

Additional graphics capabilities about 40 semester and selected prior

support the creation of entity systems students who wish to continue

relationship diagrams for data to develop proficiency with the

modeling using a variety of symbol package Software security is

standards hierarchical structure provided by a hardware key only two

charts and presentation graphs of which are supplied by the vendor

which contain symbols such as a This eliminates the software piracy

computer terminal that are easily problem and protects the school from

understood by users and can be liability if the software were to be

important in the construction of user stolen

documentation
After some minimal initial coaching
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from the instructor students have mechanics of structured analysis and

been successful at essentially teach design Employers have been uniformly
ing themselves to use Excelerator with impressed that Kent is using a package
the assistance of a carefully designed that they have heard so much about

programmed learning workbook 10 There have been several instances of

This book assumes zero knowledge at graduates of the program having been

startup and uses a large integrative hired for above entry Ievel positions
case which walks students through all on the strength of the practical exper

aspects of a system specification ience acquired in the course using the

project Students are required to CASE tool in connection with the real

turn in printed Excelerator products world project The reputation of the

at intervals throughout the semester school has benefitted generally from

and have had no difficulty in complet the introduction of state of art CASE

ing the entire book in a 15 week technology at the undergraduate level

term At the conclusion of the

course the students have exercised SUMMARY

even the most sophisticated aspects of

Excelerator and are accomplished At present the logical conclusion of

users of this CASE product the unfolding process of CASE technol

ogy development is not clear While

In parallel with this workbook based the systems profession is unlikely to

out of class activity the students become obsoleted by such tools it

receive a standard course on analysis appears nearly certain that profound
and design supported by lectures and changes are ahead in methods for

a conventional textbook Addition developing application systems The

ally they are placed with regional profession is already beginning to

business organizations and required witness dramatic improvements in sys

on a team basis to execute the tern development productivity through

analysis and logical design ppases of the use of CASE tools such as in the

a real world project Use of DuPont example Whatever the eventual

Excelerator is optional for this shape and form of CASE tools the

outside project but nearly all immediate urgency for data educators

students have opted to use the package is to embrace these tools and transmit

to produce most of the project speci skills in their use to our students

fication documents Many key software vendors are making
sophisticated CASE products available

The educational outcomes of using a on attractive terms and in most cases

real world CASE product in the course the hardware required to run them is

have been positive Student interest modestly pricedy Given the rela

in the course is very high because tively minimal resources needed to

the package spices up what is other include CASE in systems curricula

wise a deadly dry topic for many there is little excuse for inaction

students Additionally the students

are required to read several articles REFERENCES

3 7 8 12 about CASE early in the

course This develops a sense of References and a full text version of

commitment because most students the paper are available from the

appreciate that they are acquiring author

skills on the leading edge and that

these skills will be salable in the

job market As a result of the work

book exercises the students emerge

from the course with a solid working
knowledge of the concepts and
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PROTOTYPING AND ITS PLACE IN INFORMATION SYSTEMS DEVELOPMENT
W Gregory Wojtkowski t Computer Systems Decision Sciencest Boise State

University Boise ID 83725t 208 385 1227
Wita Wojtkowski Computer Systems Decision Sciences Boise State

University Boise ID 83725 208 385 1372

ABSTRACT

In this paper we discuss the nature of the prototyping and the need to
systematically introduce it in the System Analysis and Design classes

We emphasize that this methodology should be considered as a natural part of any
course concerned with the fourth generation languages stressing both advantages
as well as pitfalls of the prototyping method

We give an example of a prototyping project and discuss its relevance

INTRODUCTION ON PROTOTYPING methodology used for the system
requirements determination where the

The concept of prototyping represents an user needs are extracted presented
alternative to the traditional and deve loped by building a dynamic
information systems applications working model of the intended
development life cycle SOLC 2 application system

In the engineering fields the method of The first model of the system is used
prototyping has been used for years In to enhan e commun ication between the
the construction of computer application developers of the system and its
systems it represents rather recent future users The mode 1 is then
development 1 14 gradually expanded and refined as the

project participants developers and
The prototypi ng methodology as applied users increase their comprehension of
to computer information systems is based the application 11 17
on one essenti a 1 observation users of
the computer information systems can It i s often stressed by the
point to features they don t like in an practitioners that prototyping should
existing system or indicate when a not be used as a tool to compensate
feature is missing more easily than they for alack of analysis and design in
can describe what they think they would the system development process Such a
1 i ke in an imaginary model of a system misapplication of the prototyping

11 13 16 17 methodology turns the computer
This is especially true for the case of information system development into a
the SDLC where the model of the system trial and error methodology 3 5
is in a form of chartst tables and 10

descriptions which are very often too
compl i cated for the user to understand The possibilit y of a fail ure of the

18 19 prototyping process is usually caused
by one or more of the fo11owi ng

Essentially prototyping represents a problems
dynamic system development model
whereas other classical methodologies 1 Not having sufficiently educated
such as the SDlC are static users who have an essential

understanding of the prototyping
Information System Prototyping is a process and realistic expectations
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of prototyping outcomes 1 Exp 1 oratory prototyp ing or

2 Not selecting an appropriate requirements prototyping This
business problem prototyping approach can be helpful during
methodology will not work rapidly changing market or

i 3 Not selecting the correct business conditions or during the

prototyping mode This usually establishment of a new business
stems from a misunderstanding of function or department A
the bas ic mot i vat ion for the prototype of thi s type wi 11 be

particular prototyping used to approximate an initial
development effort itself see solution to the information

point 1 system problem quickly say in
4 Not having the proper technical one to three months

envi ronment to support the
prototyping process and The user operates it for a period

5 Lack of effective management of time analyzes feedback and
methods and controls for makes refinements and the process
prototyping continues until a stable set of

business requirements can be
established Then the prototype is

Proper solutions to these problems discarded and a more conventional
comprise a planning process involved in development process is initiated
prototyping that includes using the results of the

requirements prototyping process
1 Assessment of the application to as the actual specification

see if gains will be made from
the prototyping 2 Experimental prototyping is

2 Deve 1 opment and documentat ion of appropri ate in any development
a prototype life cycle model that phase after the i ni ti al
makes sense for apart icul ar s p e c i f i cat ion s h a v e bee n
situation established This type of

3 Acquisition and training with the prototyping is regarded as an

appropriate software tools enhancement of the final system
4 Establishment of the management specification Depending on the

and control procedures for the phase in the development process
prototyp i ng development process in wh i ch th is mode of prototyp i ngand takes place the prototype could

5 Tra in ing of both the users and serve as a complementary form of
the technical staff in the specification a form of
application prototype development refinement of the specification
procedures or an intermediate step between

specification and implementation
Prototyping when used well can lead to
a better understanding of the actual 3 Evolutionary prototyping is
application area especially when it is characterized by an initial
a complex one and it can help system approximation of the problem
designers in getting the initial where the prototype becomes the
versions right before the final nucleus of the evolving systemconstruction of a complicated system Each evolutionary cycle adds more
Th is is ach ieved by experi ment ing wi th feat u res I nth i s cas e
proposed design 7 15 prototyping becomes a replacement

for the entire development
Actually there are three distinct types process
of prototyping

The most important feature of these
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three prototypi ng approaches is that a prototyping methodology is in the

tangible model or a prototype is used as course on Fourth Generation Languages
a feedback mechanism to help define the
final system solution

411IPrototyping is one of the most crucial
PLACE OF PROTOTYPING IN THE C I S new tools for designing systems with

CURRICULUM the u s Ie of Fourth Generation
Languages

The prototyping methodology that allows As a matter of fact fast prototyping
students to experiment with tangible is possible because of the fourth
models of real systems offers perfect generation tools now available on the
teaching opportunities which focus on

market
And those are improved every

the process not on the technical detail day

The initial version of the prototype by Quite often in the IS pract it ioners

definition contains its designer s world the misapplication of the
understanding of the database screens fourth generation technology is due to
reports and inputs that the system will the adaptation of inappropriate design
possibly use for communicating with techn c resulting in unsuccessful
users or other interfacing systems system implementation 8 12 17
That is why the prototyping methodology Students need to be made aware of
presents an ideal vehi cl e for teachi ng these

problemsabout databases systems designs output
design etc The topics selection for a prototyping

teachi ng modul e wi 11 be descri bed in
In the IS curri cul a of schools of the next section of this paper
business there are two natural places
for teaching the prototyping CONTENT OF THE PROTOTYPING MODULE
methodologies

Unit Principles of Prototyping
Fi rst pl ace is in the course on System introduces students to the prototyping
Analysis and Design Here we can stress methodol ogY It starts with the
the fact that the prototypi ng is a new definition of information system
methodology which can help to prototyping and describes possible
communicate the design solutions to the prototyping variants and their
users We also can show through app 1 i cabil ity to the process of the
examples that this is one of the information system creation
methods abl e to produce system designs Essent i a l1y it answers the following
that are better and more acceptabl e to question Why should we prototype
users

This unit ends with the description of
If coupled with now evolving fourth a prototyping cycle basic prototyping
generat ion tools for rap id prototyp i ng principles and activities It also
t his methodology can be used addresses the issue of
successfully in student projects to responsibil ities of those who are

specifically create the designs of the prototyping participants
real world systems Later in this paper
we will descri be an exampl e of such a Unit 2 How to Prototype helps
project conducted in the System Analysis students with the mastery of
and Design class in the Computer Systems prototyping methodology
and Decision Sciences Department at
Boise State University Subjects discussed are prototyping

objectives and planning selection of
A second natural place to teach projects for prototyping 1 ife cycle
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models for the variants of prototyping
The relationships between records forexploratory prototyping experimental

prototyping and evolutionary the properties land leases and water

prototyping necessary tools for rights files were many to many
prototyping managing and controls of
the prototyping process and training of For example students have to handl e

users and data processing staff relationships such as a property with

many leases a property with many
This unit ends with some examples of the water rights a water right which

prototyping success stories from the spreads over many properties and a

real word of MIS applications This lease which includes many properties
helps our students to appreciate the and so on

methodology
The corporate end user for whom this

At the end of this unit students will be system was designed initially had no

able to recognize projects appropriate idea what kind of information was

for the prototyping process necessary and sufficient for the

designers of the intended systems
Unit 3 Some Management Issues in The Legal department of this
Prototyping deepens the discussion corporation can be classified as an

begun in the end of Un it 2 on managi ng inexperienced end user of computer
prototyping projects data processing

Students are introduced to some of the To start with the initial 1 ega 1
more advanced topi cs on management of information system in this corporation
prototyping projects These topics was completely manual Moreover the
include project management designers of the computeri zed system
specifications management change students in IS420 just learned how
management staffing prototyping to prototype They also had no

projects and establishing the systems knowledge of the end user expertise
delivery intervals domain For example they did not know

how to handle water rights or property
This unit ends with the discussion of rights nor did they know what the
possible prototyping pitfalls essential information needs of this

end user were Under those
PROTOTYPING PROJECT FOR THE SYSTEM circumstances the project was perfect

ANALYSIS AND DESIGN COURSE AN EXAr1PLE for exploratory prototyping

The prototyping models of the fi na 1
The project in the following example was system served as practical
executed by the students in IS420 demonstrations of possible system
System Analysis and Design course taught functions It was a critical catalyst
at Boise State University School of for eliciting good ideas and promoting
Business a creative co operation between the

end user and the students designers
The project concerns an online system
which handles 1 ega1 data on 1 and The fast creati on of the funct ion ing
properties land leases and water rights models of the fi na1 system was
for a 1 arge corporation located in possible because we used the fourth
Idaho generation tool from COG NOS

Corporation an Architect
The system requires the design of 10
files and table lookups 20 data entry The Arch i tect is a powerful screen
screens and menus and 15 reports driven system used for creation of
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complete system prototypes using the CONCLUSIONS
fourth generation language POWERHOUSE
The compl ete system and the Given thE result from our courses we

documentation associated with it is feel that introducing students to the
created in a fraction of the time prototyping methodologies when
normally required The Architect comb ined with the Fourth Generation

integrates every stage of the technolo IY1 a llows one to introduce

appl ication development from technical concepts more rapidly
definition of the first data element to Students undertake design and
the maintenance and modification of programming tasks at greater depth and

working prototypes difficulty and this is done more

quickly
Created prototypes are online menu

driven systems This approach is of particular
From within the Architect development importance given the wide scope of
environment students designers can material to be covered within th

short time span in a single semester
1 Build a data dictionary and data An interiaction with the end user and

files experience gained from it is most
2 Build a working prototype system valuable to the students

automatically
3 Modi fy any component of an REFERENCES

application
4 Cross reference files data 1 Adamski l Prototyping

elements programs CompUlterworld Vol 19 No 18
defined items temporary items pp 23 32 May 6 1985
and procedure and 2 Boar B H Application

5 Completely document the Prototyping John Wiley and Sons
prototyped system 1984

3 Brooks F P No Silver
Eight teams of the students designers 5 Bullets Unix Review Vol 5
persons in each team worked No 11 pp 38 48 1987
independently on the same design 4 Brancheau J and Wetherbe J C
project They were able to deliver IIKey Issues in Information
different prototypes of the final system Systems MIS OuarterlY Vol 11
on a weekly basis No 1 pp 23 45 March 1987

5 Cesena M l and Jones W 0
In each iteration their models became Accelerated Information System
better approximations of the system the Development in the Army SIM
end user needed since they used these Spectrum Vol 4 No 3
prototypes to communicate to the September 1987 pp 1 8
unexperienced end user what the computer 6 Cobb R H IIIn Praise of 4Gl S
could do in the application In patamation pp 90 96 July 1985
addition students began to truly 7 Goyette R Fourth Generation
understand the information needs and the Systems Soothe End User
expertise domain of the end users Unrest Data ManaQement Vol 24

No
1 pp 30 32 January 1986

The final prototype was built in five 8 Grant F J liThe Downside of
weeks and formed the base for the 4GLs n Datamation pp 99 104
requirements specification These were luly 1985
used in the next semester to build the 9 Harel E C McLean E R liThe
final system in 15430 Project Effects of Using a Nonprocedural
Implementation course Computer Language on Programmer

Productivity MIS OuarterlY pp

192



109 120 June 1985
10 Kolodziej S The Fate of

4GLs Comouterworld Focus Vol
22 No SA pp 25 28 February
3 1988

11 Kozar K A Mahlum J M A
User Generated Information
System an Innovative Development
Approach MIS Quarterly Vol
11 No 2 pp 163 175 March
1987

12 Ku11 D Anatomy of a 4GL
Disaster Comouter Decisions

January 11 pp 58 65 1986
13 McCracken D D Software

Systems in the 80 s An
Overview Comouterworld Extra
14 No 38 September 1980 pp
5 10

14 McNurlin B C e d
Developing Systems by

Prototyping EDP Analyzer Vol
19 No 9 September 1981 pp
1 14

15 Nelson R R Cheney P H

Training End Users An

Exploratory Study MIS
Quarterly Vol 3 No 4 pp
547 559 December 1987

16 Neumann J D and Jenkins M
A Prototyping The New

Paradigm for System
Development MIS Quarterl y

pp 29 41 September 1982
17 Nolan D The First Two Years

Four Months Two Weeks and Seven

Minutes of a New System s Life
Comouterworld Vol 20 No 41
pp 93 100 October 13 1986

18 Paul L Prototyping Hailed as
User Tailored Approach
Comouterworld Vol 18 No 22
Special Report p 62 May 28
1984

19 Scharer L General
Problem Solving Methods Will Ease
Your Move to Prototyping if You
Use Them Computerworld
Vol 18 No 22 Special Report
pp 30 31 May 28 1984
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Abetract

A data manage ent systell has ba n de igned or int ractive graphics

programs Files can be built fro records unions and variabl

length a quaneea Th datatyp can be manipulated in main

storage much as Pascal or C objects are manipulated The systeJII

preserves the characteristics ot til and datatypes loaded trom main

storage or saved to secondary storage The system supports pointer

and associative accesses to detatypes in a lileM E ch rile isself

describing pe itting viewing manipulation and general purpose

programs independent ot the generated tile format The systea is in

continuous us in production proqramainq

I HTROOOCTXOM bases haa In lumced the des n Garrett 80 AcceSS is ptovided to

A larq portion ot any interactive proqra is desiqned to brow and
linked tructuJ e n record union and variable lenqth linear

edit the data repre antation or the situation the program is intended
sequence Cen ral ized vlewinq n aanipulation aresupported

to model Browsinq and editing frequently require data to be saved DATA TYPING

and loaded to and troll secondary storage i1e in secondary toraqe

become the communication edia that linktoq ther everal interactive Every file has a II fi1etype detlninq the type of data the file can

proqrau in an application envirolUllent contain For example a compiler may have ana rilatype ror the

the data structure used In a ny interactive proqra

lntermediat tOtJD produced by the parser and another tiletype for the

Unfortunately
pars table prclduced by the parser generator A filetype is de tined

are not well suited to secondary storage craphics applications by a set of dat4types A datatype i either a record a union or a

requirinq efficient interaction between several proqrams modules are equence A r pre nta1 iv rUatype ror a hierarchic picture ie

upported lnadequately by both a UNIX envirorua8nt and a Data Base hown in figure L

Management Syate Linkad Hat and tre cannot be handled

efficiently Pointers containing ain torage ddr lo e meaninq Plctllro Sequence Prialtive

when structure containing thell are moved to condary toraqe

Pointer based structure typically cannot be acces d associatively PrillJtive tlnion

Alternatively associative structures typically cannot be rando
LinePrill Line

acce sed etticiently
clrclePria circle

Subpicture picture

In a tnlIX envirofUllent a byte strea provides communication between End

programs Every provider proqrall 1 required to have a routine which

linearizes the structure into a byte stream Every consumer proqram
Line Record

1s required to have a routine which restructures the data trom the ndPointl Integer 2

byte stream The proqram designer m y linearize his data structures ndpoint2 Integer 2

writlnq the out in binary fona render nq the incomprehensible as End

they are passed betw en programs Alternatively he may linearize

his data structures into some textually comprehensible torm supported circle M Record

by UNIX reparsln9 th EI to reconstitut his data structures This
Center rnteqer 2 1

approach does not lend Itselt vell to graphics data which 1s no aore RAdius Integer

comprehensible in text tora than in binary tOrtl
J1dl

A second cOlllon approach uses a Data Base Management System Data Figure 1

Base Management Systems secrifice aCCicient access to Individual sample Filetype Detinition

tuples to provide several users with access to large Amounts of data
Prillitive Line and circle

This exchange causes severe modeling and fticiency prOblems A In this exe pltl t he da1 atyp picture

typical DBllS anticipates substantial data and relatively minor constitute a tiltype

structure Many interactive applications vhich use 1 inked 1 ists

trees and associative access structure may require complex It record type Ct3ntil ins tields tor each object ot that type Record

structures Associative accesses map well onto the query facilities types are limilato pascal C and Ada record types A union type

or a DBMS Howaver linked lists and trees ae avJcward to create and defines tields t r objects of that type hovever only one field is

inefficient to use in a relational datl base environment Linked present tor any object of union type For example a primitive can

lists and trees are easier to mociel in a hierarchic or netWorked data be a li a cir le or a text strinq Union type are similar to

ba nvirOMent but lnetficient to u nonetheless variant records In Pascal and unions 1n c A union type is tagged

ith a cUscrimlra nt field to identity its contents to the qeneric

Craphics applications requir tast randolt ace to relatively sIDall tools A equ ancfl type has on tield and consists of a variable

tiles A file manipulated by a qraphical editor typically occupie length arra ot Juch fields

less than lOOK of storage and rarely excoed9 1M ot storaqe ThUS

the entire tile can be loaded into main storage for manipUlation and Every tt lel has a tleldtype A tleldtype consists ot a type and a

saved to secondary storage at the concludion virtual memory makes dimensieln Prlmit1ve types are inteqer real Boolean char byte

this approach entirely feasible and strln9 Byte i an unsi9ned integer in the range O 255 A

fieldtYlle ot dlmension 1 i a IIcalar fieldtype A fieldtype of

A file structure i needed vhich can be lIanipulated in maln storage dimensieln qteater than 1 1 an indexed tieldtype str is alway an

much like a Pascal or C data tructur but v1th etticient aving and indexed fleldtpl Irldexed tieldtyp a are fixed length one

loading to and trom secondary storaqe It the fila structure is dimensictnal arrays For example Inteqer 21 i an indexed fieldtype

elC describing qeneralized tools can be written to view and and an llrray containinq t o integers Str is an array at characCera

manipulate the data represented in the structure The concepts ot the number of c haracters in the string is stored in the zeroth byte

generalized viewing and manipulation are represented in the text of the array This implementation i taster than the implementation

utilities in UNIX Bouma 13 but are ncumbered by linearization ot true variablt1 length Itrinqs Sequence char may be used tor

require ents
variable length trings

The des ign and iaple entation of structured ril tor Interactive Two speclal datatypes type and field are detined in every file

program de cribed in this paper overco the linearization When the filetyplI is created the set ot objects associated with

require ents of UNIX and the Inetticiency ot a Data Base Manaqe e t type and tleld i fixed Type objects detine ach ot the

syst Previous work on graphical interraces to relational data datatypas b lo qi q to the filtype One field in a type object 1s
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a pointer to a linked list ot Held objects containinq the tields 4 Char

for that datatype Type and field detatype provide the 81t S Boolean

ducribinq tacility ot the structured til s I str
7 compos te

rILE FORKAT cpoaiteType Type

1n main storage or 1n secondary storage

It rieldTypeltind I an index into type d tininq

A tile can reside either
the type at objecta to which this Held pointa

While the formats are similar there are some important ditterences D1 nsion Integer

Loqically within the tile each datatype is allocated a variable 1 e scaler Held 1 an indexed Held specifyinq

length array References to Objects of a detatype are relative to quantity For a str Held the aaximWl nuaber ot

the bas address of the datatype s array In the case of records and characters Additional c ia provided tor the

union the array can be viewed a an array l dimension of T where 1enqth byt

T is a type deHnition ot tuples ot that type In these two cases Off t Inteqer

en Object is reterenced by an index into the array Array indices Th byte otts t ot the ti 1d troll the bas location

are address space independent provided the base address of the array

is known In the case at sequences the index is treated as a byte Nerttield Fi 1d

offset relative to the base address This array aodel also allows Index at the Next Held in tha 11nlted list at H 1da

for a sociative searches The search beqins with the tirst index to which this belonqs

into the array containing objects at the de ired type The search End

proceed throuqh the array s kinq matche Relational associative

and pointer ba ed structure are all supported by this model In

typical dynamic allocation systems pointer and associ tive cc riqur 3

rarely ara av ilable siaultaneously ri 1d Daacriptor Detinition

OBJECT ALLOCoTION JlD DEALLOCoTION
ri9Ura 4 provid type and field information tor tha sample

Allocation and daa11ocation at records and unions ditters tro
fi1 type at fi9Ure 1

allocation and d alloeation of sequanc Records and unions ara of nu
fixed siz simpUtyinq th 81qorithms A linked Ust ot available

objects is kept in the typ record for each datatype This list
Typ Typ rirst First Free Type Total

contains the ind x of the first object in the list A pool of

availabla objects i kept at tha and of aach typal array This pool
IUlI IUIlJl Z1ill nun lin

contains objacts that have n var baan allocated This pool initially
1 Typ Record 1 Nil I 43 I

receiva one tenth ot the array pace allocatad to the detatypa whan

a rile is loaded fro secondary storage reducing the naed to resiza 2 r ield Record Nil 20 31 20

the array subsequently The pool is el iminated when the tile ls
3 Picture Sequenca 13 Nil Nil 4 100

savact to secondary storage where no modification of tiles occurs
4 Primitive Onion 14 Nil Nil 5 100

Until ths request i satisfied a request tor a new object causes
5 Lin Record 17 Nil Nil 17 100

first a earch of the list then a search of the pool and finally a
I circ1 Record 19 Nil Nil 13 100

re izing of the array A tag fleld as ociated with every record and lULIl
union indicate its active or deleted statu penlttlng associative

earch routin to Skip ovar delated tuples rield ri ldTyp Composlta Next

Sequence are handled differently because of their variable lengths IIAmL LIllL Dimension llW1

Each sequence in an array 1 referenced by a byte offset relatlve to
1 TypeName Str Nil 20 2

the base location tor its detatype The number of bytes in the

sequence is stored in both the header and the tuil r at the
2 TypeKind Iyte Nil 1 3

equanee Oeletlon cause the length stored in the header to become 3 FirstFie1d Composite 2 Fi 1d 1 4

negative The type record for the datatype aintain a pointer to 4 FiratFreeE1 Integer Nil 1 5

one of the sequences This serves as a starting place for searching
5 Free Pool Integer Nil 1 I

through the deleted sequenca to tlnd available space In place ot a
I TypeSi Integer Nil 1 7

pool of space that 1 not yet allocated a lin91e deleted sequence at
7 TotalSpace Inteqer Nil 1 Nil

the end of the datatypa s space i used Deleted sequences are spllt
FieldNe Str Nil 20 9

a n aded1 adjacent aquenee ara erged a they are delated
9 FieldTypekind Iyte Nil 1 10

TYPE JlD rIELD DEFINITIONS
10 CompositsTyp Co posite 1 Type 1 11

PI2rn Cant

Salt description ia providod by the special datatype type and
Field rialclType C po it

field Each datatype in a tiletype Including type and field
Next

i described in this anner Type records also contain intomatian JIUL 1UnsI Dimension llW1

needed to managa storage for the typa The record type i defined
11 Dimension Inteqer 1111 1 12

in Uqure 2 12 NertField Co posi te 2 Field 1 lIil

Type Record 13 prSeq Coapoaite 4 Priaitive 1 Nil

TypeNStr 20

Typeltind Ilyt 14 Lineprb composit 5 Line 1 15
1 Record e

2 Onion
15 Circ1ePria Composite I circle 1 16

e 3 Sequence
11 SubPicture co posite 3 Pictur 1 1111

rintUs1d Fi 1d

Index to the h ad at a linked liat at Uelds deHninq 17 EndPoint Inteqer Nll 2 18

this type IfTypeJltind indicates a equenca there 11 EndPoint2 Inteqer Nil 2 Nil

is exact y one f iel cI in the list
Fir8tAvailEl Inteqer1 19 Center Xnteger

trl1 2 20

For a Record or union the index in the datatypes 20 Radiua Inteqer Nil 1 N11

rray at the b d at a linked list at deleted

objects Par a Sequence the index indicating where

the earch terainated and viii begin for the next ri9Ura 4

operation seap1e Encoc1in9 at Type and rie1d Intonation

Av i1PooI Inteqer
For a Record or Union the index to the last Object

Every fila in ain storaga has a header record containing intormation
vbicb i either allocated or in the avail list

Obj ects beyond have not been allocated For a inCluding the na a at tha secondary storage tila froll which the tile

Sequenc this Held ia iCJDored originated and an array of pointers to data space for each

TypeBiz Inteqer datatype Tha rirst pointer reterance the typa datatype space

For a Record or On10n the nWlber of byte raquired which contains all or the storage allocation information tor the

tor on object of thi datatype For a Sequence the file When a datatype requires additional space 1 space i

size in byte ot one quence l nt allocated 2 existing information Is copied 3 the previous space

TotalSpace Integer is liberated 4 the pointer to tha datatype space is changed and

Space allocated to the datatype including deleted and 5 the appropriate antry In the type space i updated Indices tor

pool space For a Record or Onion the number of typa pointera atch corresponding entria tor tha datatype in the

objects Par a sequence the flUJIbar of bytes type array
End

Figura 2
wdtinq a tUe to disk consbts in writinq the binary illaqe ot the

d tatype array to the file in the order in whiCh they appear in the

Typill Descriptor Definition type datatypa Typa and tield are written tirst Reading

A type object controls tha behavior of the re ainder of a tile
fila begins by reading the first type record in a tIxed tormat

The AvailPool tield contains the nuJber Of type records permittinq

Ther fore it cannot be modified after a tile has been generated the rellaInder ot the type datatyp to be read Necessary

excapt during allocation and de llceatlon information about the size and quantity ot eaeh ot the other

The Held datatyp contain intonation needed to d cribe
datatype 1 contained in the type datatype The reaainder ot the

and procass con ists in allocating space tor each datatype and in reading

extract the contants of H lds The record fiald is derin d in the sociated binary imag froa the file

ri9Ur 3

ri 1d heard
ri 1c11r Str 2DI
rieldTypaltincl 1Iyta

1 Ilyt e

e 2 InttICJ r e

J Real

195

UtIHi I II



SUPPOIlf fOOLS The d i1n ot this portion ot the requ1red th 000e

Because raw tUe are not uitable tor direct nipulation b
robustnbe acriticecl tor etfic1ency However the typ1n1

interactive pro1rams everal upport tools have bun deVelOPed
ti ot U a lanqua1e were exploited to quard a1aln t i proper

While the tools are Pascal based 1 11ar tools can be api a nted 1n

any lanquage which supports user defined type declarations and The datatype det ermines the type declaratlon TtI dat type of fiqure

dyne ie storage allocatlon An overvi of tools 1 provided 1 1 a Picture vhich 1s a sequence I ple entation ot a variable

belovo 1qur 5 pr nts the interaction of the tools l n th equence a a fixed length eal array us an array of

XlaUII iz Ln which 80 ele ant at the end of array

y are nlnql rlqure I allov the generated typ tor

Type

STUF File Designer Picp1cture Array 1 lOOXlIize of PicPrbUiXDXI

Picp1cturePtJ PicPicturel

Piqure
Sequence Daatn oalaraUona

The PrillJltive type 1n the exalllple i union A union 1 l ple ented

in Pascal as a variant record riqure shows an additional

qenerated Tag t e enWleratinq variants for each field The actuai
record deelarat lon contains a field qqST which is used to aanaq

deleted and act Lvll object and other arklng chores The Taq field

is alway presentFr e unions are not allowed because the general
purpose 1ein1 and editi1 routine require a discriminant field

Application
Program

PicPriJoitiveTaJ
PLcIJ nePdJOTG

Using p lccirclePTiJrrG

STUF PicPri
P ci

qqSTl stt20bjectStatual
ca e Ta1 picPrb1tivda1 of

picLinePriJOTG
IJnePriJo picLineXDX I

Piccircl PrbTG

CirclePrb PiCCircleIDX r

PiCSubp1cturelC
Subpicture picPicturaIDX

End 1

STruCWI U
picPrbitivaft picPrilliti

piqure

P1qure 5
Onion Datatype DalcereUon

rtTao1a
Itecore d atyp 1 are od led 1n pa cal hown in tiqure 10

PicLine lteCord

qqST Stf20bjectStatu

A n application lnvolvinq atructured fUe uae the StufZdlt
EndpointU Array l 2 ot Intaqerr

proqrto er te a definition of the file yp A type definition
ZndPoint2 Array l 2 of In ecJer

tile which contains a textual detinition ot the tiletype can be End

created or lOOCIitied uainq sturEdit Tbe textUAl to t asaure picIJneft picIJnel

independ nce troa van ize and ry structure The tl1etype

detinition tila is then pa ed to the StufG n proqraa StutGen ust piccircle Record

be specitic to a lanquaqe and host proce sor StufCen proqrahave qqS1 Stf2objectStatu

been developed tor VMS Pascal on Vax hosts and TUrbo Pascal on IBH n
center An y t 2J of In eq r

hosts A un w ak is sufticient to create a StutGan proqraa tor a
Radiust Integer

new lnqua1e and host

End I

pl CCirc lelMr Picircle

StutCen produc two outputs The tirst 1 an pty structured tile

tor the fil type beinq creatad This tila contains values tor the Plqure 10

type and field datatypas only A nw structured tile can be Record Datatype Declaration

cr t ed only by uslnq stute n Other litructured til are cr ated by

copyinq existing file and adding or deletlnq records This The type declaratlon 9an rated last detin tile variable tor a

tplitte the problem ot ma1ntain1n1 the intaqrity ot type and particular fUetypa U ot the tile with routine other than thoee

field intormation
craated tor the filetype 1 praventad

Second stureen produee acees routine tailored specifically to a Type pia Record

proqra in1 lanqua1e and tlletype Prequently lOre than one
plldeader StUlleB erl

tiletype i acc sed by proqr Thlllretore stute n allows the

pecitication ot a local filotype to be appended to the front ot all

locally gen rated na aaklnq the unique The exaaple shown 1n End

tigure use the na e PIC Every object 1n a lItructured file i

retereneed by an index into the file vith private interpretation
Fiqure 11

Theretore type definition shown in tlqure 6 are created tor the e
Fil type Type Declaration

1nd1ce to 1naulate the code froa the apl ntation
The only flalel of 1nterest in the tlletype declaradon is the

Type
PHeHeaeler field This field 1 used when call1n1 the 1enedc acce

lcplctureIDX I teqerr
routin II described below

PicPriDitlveIDX Inteqer
PleLin IOX Inteqer

The built ot an SFA tile consists ot tilr typ ot routin used to

piCCireleIDX Inteqer
obtain accltss to data objects in a structured file Ace to an

object requires its indeJc to be daretereneed The first two type ot

Fiqure 5
routinea are 91nerosted to perform this tunction tnaRet routine

Index Type
are used to look at an cJbject Mocl routin are used to aodity

an object Chzlr qtlS to structured til can be DIOnitored usin9 the

routines The third type of routine IAn9th 1 qenerated for

Secaus the qeneral routin which apply to any tlletype us datatype every Iquence dlltlltype The routine in flqurll 12 are q8nerated tor

nwabars a constant i as iqned to each datatype flqura the exalpl picture filtype

Const
Function Pic PlctureRlt stufPile PicI Xd picpic ureIdlE

PicplctureNua 3
picpictuxeptr

picPTi itiveHwa 41
fUnction picpl cture11od IstutrUe picr XdlE PicpictureIdlE

PicLineHWI 5 picpictuJePt r

P1CC1rcleHwa SI
II1nction picPIctureLenqth stutPUe picI IdlE PicpictureIdlEJ

Inteqer

piqure 7

Dotatype Con tants
fUnction P clr1lll1tiveJIof stuUUe picr IdlE picPri 1tiveIdlE

picPri i 1 1vertr

The routines In a SFA tUe ee tiqura 5 aap datobjects stored in Function plcl rultlveRet StufPile Picr IdlE PicPri iUveIdlEJ

the tructured tile into the type declaration model of the lanquaqe plcPriai1 1veptr

Once a particular data object ha been acces ed it can be

aanipulated by the data retereneinq structures ot the host lanquaqe

Tvo type declarations are created tor eacll datatype The tirst is a FUnction picLJln Rer StutFile Pic Idxl plcLineIdx I

description ot the data object The s cond provide a pointer to the p lcLineptr I

type to be returned by the objec raterencin1 routin Function picLlnaRet IStutPUel picI IdlE PicIJneIdlE

J1icLineptr

fUnction PicLrcleRef StufPi1s picI IdlE piccircleXdlE

Piccircllftrl
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Punctlon PiCCircleRef StuUil PicI Idx Picc1rcleIdx lleJin

Piccircl ptr picLen PicpictureLenqth PicFil SearcbPicl

Fiqure 12
I 1
FlndCircle 0 I

Genarated Reference Ifocl1fication end Lenqtb Routine Picptr PicpictureRef picFile SearchPic I

GEIlERIC ROUTINES

While I picLen Do

8eqin

In addi t ion to the 98n rated routln for nipulatinq files of a

pri ptr picpriaitivaRaf picFUa

particular fil type a library ot routin has been built to
picPtr Ill

aanipulata any structured fila reqardl of Its tiltype Fiqure
IfPrilllPtr Taq piCCirclePrlmTG Then

13 liats qenaric routine
Beqin

CirclaPtr piccirclaRef

Punction sttResd StutFila StfPlleBeaderl nra Instrinql Boolean
picrile Prialtr circlePrla

Read a til of tba specitied n lnto StufPile It tbe
Distance Sqrt XP

reael tall then a fal reault 1 returned otherwi the
ClrclePrl

4

Center 1 2 yp

ra ult i tru I
CirclePriJI Center Zll ZI

If Distance C1rclePriJI Radius Then

Punction StfWrite stufPile SttFileResdar nra Instrinql Boolean
Beqin

Write tbe contents ot StufFil to the file naaed in FHame
rindcircle I

It tba vrite uccead8 tban true i raturned
X PicLen

End

Procedure Sttlfev StufFih SUF ileHeader TypeNUII lnteqer Var
End I

Objldx Inteqer
I J l

Allocate a n object in StutFih vho datatype is
End

pecified by TypeIlua Th indu of tbe naw object i placed in End I FindCircl 1

Obj ldx Fiqur 14

Erocedura Stmiapo e stutile SttileBeadar TypeIIUlI Integer
Sample Data llanipulation

ObjIdx Inteqer
Deallocat an objact ot tbe specitied datatype in StutFile

rila usag and object ace aatch clo ly the uaaqe and ace ot

aain toraqe data tructur

Fiqure 13
EXPERIENCE WITH TOOLS FOR VIEWINC AND IlANIPULATING FILES

Generic Routin Three ets of generic tool tor viewinq and Ilanipulatinq fil have

Additional qenaric routines initializ clear or dlllp structured been developed The first set ployed a qeneralized yntax directed

tile and provide acce to field at various type
editor Scott 851 The editor is driven by a tormat vhich is based

on lett attributed context tree grammars While the approach was

SMPLE DATA IlANIPULATIOIf
effective it vas inefticient in the general purpose algorithms but

not in the structured file routines Substantial f1exibili ty

Fiqure 14 contalns a code seqment showinq how generated and generic dictated con ervative alqoritMa which proved inetticient

routine are used to perr ora imple aanipulatlon on the sample
The second et ployed a tom t yle edltor achy 861

filatype

The editor

is driven by foraat and proved sliqhtly aore etticient However

Var Picrile Pic
qenerality aqain reduced interactive erUeiency

the structured fil belnq aanipulated third editinq template editing
Th set e ploy Olsen 85b An

Punction NevLinePriJIitiva Xl n D 12 Inteqerl template represents a style of data display such aa an alphabetized

PicPriaitiveldx
list a crollinq linked list or a che atic diaqra Each template

C create a new Line priaitive and return its index is parameterized by the actual atructure being manipUlated Cor a

Var lfevPriJIIdx PicPriJIitiveIdx
particular instance Each te plate i hard coded tor a particular

lIevPr1aPtr icPriJIitiv Ptr etyle ot display incorporating necessary erriciencies in the

evLin Idx PicLineIdx
alqorith Substantial qeneral1ty is achieved in creating nev

lIevL1nePtrpicLlneptr
ditinq t plate vhile pra ervinq interactive rasponsa ti

ain
craa nev Prt i iv object and retri ve a pointer to it

COIfCLI1SIOIf

Sttll PicFilFileBaader PicPriJIitiveNua KawPriaIdx I A data manag ent systell has been d igned tor Interactive graphics

II Prialtr picPriJIitivellocl picrile NnPriaIdx proqrams The system preserv the characteri tics ot lIain storage

create new Une object and retrieve a pointer to it data structures whether they actually re ide in IDa in atoraqe or

Sttlfev PicFila FUeHeader PiCLineKUII lfavLlnaIdxl secondary storaqe The system supports viewing and manipulation ot

lIevLinePtr PicLinellocl PicFUe NevLinaIdx any tile The system is In continuous use in production prograllUlinq

rUl in tbe field in the Priaitive Object I
NevPr1aPtr Taq picLlnePriJrlG

lIaterencea

evPrllaPtr LlnePri KevLineldJU
S Fill in tb fialds in tba Line object Bourne 83 Bourne S The Unix lvstea Addison We ley Publishing

lfevLinePtr EndPointl ll XlI company 1983

lIevLinaPtr EndPointzPl Yl
NevLlnePtrEnclPoint2 1 X21 Garrett 80 Garrett If A Unified Non procedural Environment ter

evLlneptr EndPoint2 2 Y21 oesiqninq and Implementinq Graphical Intertaces to Relational Data

evLinePr1altlve NevLineIc1x Base Management systems Ph D diss rtation Dept ot EE CS

End C MevLinePr i l ti ve Technical Report GWU EE CS BO 13 The Ceorqa Washington University

Function P lndCircl SearchPic P cpictureXdK XP YP Xnteqer
washinqton D C 1980

Index
MacKaY 85 MacKay P Fixed Fo Display ot Arbitrary DaeA

rind tbe location in SaarchPic ot tba tirst circl structur If S the i Dept of CS Bri9 Younq University

vhicb contain the point CXP YP Provo tr1 1 86

Var I picLen Distance Inteqer
picPtr Picplctureptr Ols n 845a 01 n D An Ed1tinq Model tor Gen ratinq Craphical User

PrillPtr PicPriJItiveptr Ine rtac Proc adinas 01 t roBDhiCs T t ro1lC 86 canadian Kan

Pr1aPtr PicPriJIit1vePtrl Computer eoaaunication Society Kay 19

Clrclaptr PicClrcleptr
Ol n 16b 01 n D STUll o rl llaftual Internal Repore Dept

of CS Bri9haa younq university Provo tn 1

Scott 85 scott E Ceneral1zed parsinq and Diaplay ot Textually

Repr ented Data Structur If S tbe ia Dept ot cs 8riqnam

Younq University Provo lIT U85
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THE APPROPRIATENESS OF COMPUTER CONFERENCING
IN TEACHING ACROSS DISCIPLINES

CAROL SAUNDERS
M J NEELEY SCHOOL OF BUSINESS

P O BOX 32868

TEXAS CHRISTIAN UNIVERSITY
FORT WORTH TEXAS 76129

817 921 7421

Abstraot

This paper studies the appropriateness of oomputer
conferencing in courses across different academic

disoiplines It is hypothesized that computer oonferencing

sinoe it is relatively low on information richness will be

more appropriate in disciplines with a high level of paradigm
development There is a high level of agreement among

practitioners in these fields concerning key concepts and

methods of solving problems Tests of the hypothesis on a

sample of 21 students in a nontraditional masters level

program are significant but in a direction opposite from

that hypothesized Implications of the findings are

discussed

198



USER INTERFACE DESIGN IN THE M B A MIS COURSE A CASE EXPERIENCE

Neil Jacobs Gregory Neal Jack Kant and Austin Byron

Northern Arizona University

ABSTRACT

From the users perspective probably no aspect of information systems

design has made such dramatic progress in the last five years as has the

design of the user interface User interfaces are becoming increasingly

significant and sophisticated This paper describes the introduction of

user interface design in a graduate MIS course required of all students in

a M B A program The implementation involved no programming and resulted

in students developing a pseudo interactive microcomputer based order

processing system while taking only one and one half weeks of the semester

course Student and instructor reactions are discussed and suggestions on

the future role of user interface design are provided

INTRODUCTION It doesn t require much imagination to predict
that users wi II become more demandi ng regarding

One has only to consider the recent evolution of the design of the user interfaces for

microcomputer software packages to see the organizational information systems The

growing significance of user interface design for sophisticated interfaces available in common

information systems For example consider the software packages 1 provide users with insight

evolution of what has been a leading database into potential interface features c g pull

management system for microcomputers Ashton down menus and context sensitive help and 2

Tate s series of dBASE programs The change in start to define de facto standards regarding

dBASE s user interface depicts the recent functionality and ease of use Another impetus

transition in user interface designand for more sophisticated user interfaces is the

importance dBASE II s interface was noted for expansion of application systems in

the dot prompt which insisted the user know organizations This expansion of the user base

what to do next dBASE III added a procedural will add many unsophisticated users with greater

user interface with pull down menus and other need for enhanced interfaces to use systems

features to ease use and dBASE IV is purported effectively

to further ease use by incorporating a

nonprocedural user interface which lets users Users need exposure to and designers need

execute tasks without walking through a series of experience with more sophisticated user interface

command selections PC Week Vol 5 No 7 designs than are practical with traditional

February 16 1988 Similar evolutions are techniques which require programming skills

occurring in other software packages e g other

data base management systems fourth generation This paper describes an approach to provide

languages and word processing programs In gen business students an exposure to sophisticated
eral these changes have provided more capability user interface design ut i l izi ng user interface

whi le demanding less user computer expertise
simulation software The approach requires no

through enhanced user interface designs programming and was completed in less than two
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weeks of a course Student and instructor salespeople guide customer consideration of

reactions are discussed and suggestions offered a l ternative brands or models check inventory

regarding the use of simulation software to status provide prici ng dependent on customer

provide user interface design training status confi rm credit acceptability and enter

the order

INTRODUCING USER INTERFACE DESIGN IN THE GRADUATE

MIS COURSE User inter1 ace simulation software The DEMO

software provides the capabi l i ty to show how a

Setting Twenty three graduate students in a working program will appear With DEMO one can

graduate Management Information Systems course create scr een prototypes and simulate the

required of all M B A students provided the operation of a running program Screens of text

setting Only a few of the students intended to and drawn lines are easily constructed in mono

pursue the MIS option of the M B A program so chrome or color These screens are called

most were pursuing a basic M B A degree The slides as they are much like transparencies

user interface des i gn task was introduced as a used for projection Each is a complete screen

group project about one third of the way through image i e 80 columns by 25 lines Composite

the semester An in class demonstration of the s l ides are made by stacking one or more slides

simulation software DEMO by Software Gardens together n this way highlighting pop up

Inc was given teams of two assigned and a menus windows and data entry are simulated

user interface design task built around a short For example wh i le an order entry form is

case was distributed The task was completed displayed and the entry of data simulated pop up

eight days later menus provide help and windows are opened to

check on the customer s credit status and

Preparatory reading assignment Prior to the inventory availability of the items being

user interface task students were ass i gned two ordered lrhe running of a program is simulated

selected readings One was on the psychological by having user designated keystrokes control the

and behavioral aspects of information systems transfer from one screen image to another Thus

Ahituv and Neumann 1986 the other dealt with screens arl not merely viewed in a sequential

more specific user interface design issues manner ather use of the system is demon

Kozar circa 1988 strated since the sequence of screens viewed is

contingent on what key the viewer user selects

Task assignment The user interface design task Student cClpies of DEMO were obtained from Soft

assignment was built around a four page case ware Gardens Inc for 525 each list pr i ce was

involving a microcomputer telemarketing firm 575

using rudimentary nonintegrated systems e g

stand alone systems for order processing inven Seauence o Eight calendar days elapsed

tory and accounts receivable Software was not from the introduction of the DEMO software to

integrated and the hardware was not networked in submission of the completed assignments The key

any way The case was developed from a events WerE

consulting engagement by one of the authors and

is included in Appendix A Students took the Day 1 Introduce the user interface design

role of a consultant who wanted the job of s of twa re

providing an integrated information system The Walk through an example

consultant planned to demonstrate her ideas and Distribute the case and task

competence by constructing a simulated user ass j gnment

interface for the order processing portion of the Organize teams

system The consultant was committed to prepare Give teams copies of software and

an initial user interface design over the coming documentation

weekend discuss the design with the firm s Announce role play with owner

owner manager on the following Monday and manager for Day 4

del iver an updated simulated design by the

following Thursday The order processing All On call expert help available

operation had to show an integrated capability
to check contents of the product line help
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Day 4 Teams present interim designs to firm s 1 On average each participant spent nineteen

owner manager as role played by an hours on the task and the time was roughly

experienced small business person allocated as follows

Day 5 and 30 Learning the software

Day 7 Help sessions in microcomputer lab 28 Analyzing the case and preparing screen

outside of class time designs on paper
42 Using the software to design screens

Day 8 Task assignments collected

2 At the completion of the task over eighty
RESULTS percent felt proficient with the software i e

they requi red no more than occas ional reference

The completed proiects The completed to the manual or help screens Thirty three

assignments contained varying degrees of percent were competent enough to rarely use the

comprehensiveness and quality of design and documentation or help screens The help screens

considerable diversity in design approach Teams available in the DEMO software nearly preclude
constructed between eight and seventy different the need to use the accompanying manual

sl ides the average was approximately thirty

slides per team Some completed task assignments To make the learning process more efficient

were menu driven some used pop up menus or students recommended

windows and a few used color color monitors

were scarce More elapsed Le calendar time for the

assignment

The task assignments were evaluated on the degree
to which the completed system met the Give students a chance to play with DEMO

evaluation criteria summarized below The before assigning the case

evaluation criteria are included in Appendix B

Give more examples or drill exercises perhaps

EVALUATION CRITERIA a couple of leading by the hand exercises

Were the identified order processing Have a r lass session on how to control the se

activities included Could they be done in quencing and movement from slide to slide

any sequence and could they be done in the

process of entering an order 3 Responses indicated the team size and case

How well did the design deal with the complexity were about right For most a group

problems or opportunities identified in the size of two or three would be acceptable
case although a few suggested groups of four and a few

How well were other customer needs suggested individual work

related to the desired firm objective of

providing friendly service incorporated 4 Approximately one half felt the interim

into the design presentation of their design to the owner manager

How well did they meet the consultant s provided important value helped improve their

stated desire to provide a classy user interface designs and added significantly

demonstration which would obtain the order to their understanding of the challenges faced by

to provide the firm s information system designers A number of write in comments

Ease of use visual appeal and indicated the additional realism provided by the

flexibility were considered here role playing element

Students reaction Students reactions were It was good to get feedback from someone

pos it i ve with over three fourths recommending outside the group

inclusion of a similar user interface design task

in future versions of the course Additional It made the prototype work sound professional

information gained from anonymous questionnaires
completed at the end of the task indicated
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Helped us understand the real process of Des ignin interfaces to show a programmer what

user interaction is needed or how a program might be improved

No one commented that the role playing was not To make a prototype and play with it until

realistic rather the realism of the role playing they identify what they really want

took some by surprhe One comment was

particularly interesting as it captured the lack Provide s an excellent vocabulary for

of real world perspective that some bring to describing to programmers what needs to be

graduate study in business This student said accomplished by users

It s irritating Would rather have the In summary s tudlmts felt they gained useful

limits things wanted laid out in writing knowledge about user interface design user

designer i nteral t ion and the process of

5 Three fourths felt the exercise gave them prototyping Further they strongly recommended

worthwhile knowledge and understanding of user use of the task in the course in the future and

interface prototyping offered suggestions to improve the task

assignment and process of learning the software

Write in comments concerning the value of the

knowledge and understanding of user interface DISCUSSION

prototyping gained included

We found the students favorable recommendation

Excellent vocabulary for describing to for future use of the user interface design task

programmers what needs to be accomplished for partic u I a r I y significant as the task was

users introduced in a time of high pressure for the

students due both to externa I and internal fac

Appreciate what programmers have to do and the tors Fii rst the task software and team

work involved in an application program organizati em were essent iaIIY dropped on the

students on Day 1 Second the eight days of the

It is helpful to understand what a system task overllapped with midterm exams in other

should look like without actually building graduate courses While the abrupt introduction

it of the task was intentional to limit the amount

of total commitment to the task scheduling the

Prototyping is a powerful tool in systems task to aVloid overlap with midterm exams deserved

development
more attention Considering that the students

were essentially on their own to learn the soft

I learned how difficult or intricate the ware eXCEpt for the expert help available by

process of prototyping is telephone or in the two scheduled lab sessions

and that they had to complete the task during a

You have to think clearly about what you want time of high overall pressure their favorable

recommendation is encouraging

Write in comments on ways they might use the

skills included From our perspective the task experience offered

many potential benefits including

To design a system which is as explicit and

user friendly as can be 1 For students the user interface design

task provides enhanced perspective on

Assessing user needs and requirements as a important information systems roles and

systems analyst concepts e g users and designers

differing perspectives the challenge of

I can use DEMO to prototype my own needs and establishing working relationships among

then have the system done by someone else members of the design team and between

designers and users

Write in comments on ways managers might use the

understanding and skills gained included 2 For managers and users in general use of
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user interface simulation software could microcomputer lab to introduce the software

significantly increase their power to clearly Extending the timeframe allowed for

communicate their needs to designers completion to approximately three weeks

3 To analysts and consultants user Some concerns were also identified The maj or

interface simulation software gives the ones deal with the level of design

ability to more clearly communicate potential sophistication On the one hand students

designs or intended designs i e by designs are limited by their knowledge of what

communicating with pictures instead of words const itutes good user interface design and of

in a specification document what can be done On the other hand students

may not be able to recognize what is impossible
4 To organizations user interface ie designs may be too visionary to

simulation software offers real istically implement Important
considerations for implementations of user

a A rapid and inexpensive way to interface simulation software therefore are 1

demonstrate the information solution helping students to grasp quickly an appreciation
to a problem of advanced user interface designs 2 providing

them some guidelines on what the relative costs

b A reduction in specification error of constructing systems and with different types
since the designer can talk with live of interfaces

pictures which simulate the intended

design and demonstrate system CONCLUSION AND RECOMMENDATIONS

usefulness

User interface simulation software provides a

c Reduced development cost as design
potent is IIY efficient tool which requires

errors are identified sooner and before minimal resources to give the general non

major investment occurs programming business student exposure to

d An accelerated process for gaining a 1 Articulating information reauirements by
common understanding of the design challenging them to take a business task

between users and designers e g order processing and rather explicitly
layout the information needed to perform the

Some had difficulty handling the uncertainty task The real opportunity here is to make

introduced by role play Wh i l e it provided a information a meaningful concept by
useful experience of what it s like to work with

requiring students to define the content

a user perhaps its value would be greater if
presentation style and process of using the

participants had stronger advance appreciation of
information to accompl ish a given business

what to expect function

The task experience also identified a number of 2 The prototyping process by including a

clear needs for future applications Students role playing activity which provides them

efficiency of learning the software must be feedback on their design and gives them

improved so more of their energies can be devoted
experience interacting with a user on a

to completing designs of high qual ity Few of
critique of their system design

the teams completed designs that incorporated all

the assigned functions and it was easy to To achieve these benefits improved ways are

i dent i fy many opportunities for higher quality needed to reduce the setup costs i e the

presentation Poss i bi lit ies for accomplishing student effort course time and instructor
more efficient learning include effort to more efficiently get students over

the hump of learning the software so more of

Providing a 15 20 page concept guide their time is devoted to articulating information

Providing simplified software documentation requirements From this experience and the

Providing examples suggestions of those involved we would propose
Using a structured experience in the

2Q3

HUii j 1



1 Allowing at least three elapsed weeks for

completion of the task As few as two class REFERENCES

sessions devoted to the task during this

period seem sufficient Ah it uv N and Neumann S Chapter 2

Psychological and Behavioral Aspects of

2 Incorporating a hands on structured Information Systems in Principles of Information

learning experience in a microcomputer Systems fOJ Manajlement 2nd Ed W C Brown

laboratory to acquaint them with the 1986 pp 13 73

software s capability to create individual and

composite screens
Kozar K Chapter 11 Designing for the User

Dialogs and Displays in Humanized Information

3 Providing a structured take home learning Sys tenAn ys is and Design People Sui lding

experience to show them how to control the Systenfor eopl e McGraw Hill forthcoming

flow of screens and simulate a functioning

system Brickl in D Dal1 Bricklin s DEMO Program User

Manual Sof are Gardens Inc 1985 29 pages

4 Incorporating user interface design into

subsequent course assignments to capitalize on Bean Gary Dan Bricklin s DEMO Program Tutorial

the proficiency developed and enhance stu Software Gardens Inc 1987 96 pages

dents understanding of information
Ray Garry 1 First Look at Ashton Tate s dBASE

Jh i l e this implementation involved graduate IV f jleel Vol 5 No 7 February 16 1988

tudents we are confident that i ncorporat i on of pp 1 6

he lessons learned will lead to successful

future implementations with undergraduate APPENDICES

students
Available from authors

A Larry Byron Computer Systems Case

B Evaluation Criteria for User Interface Design

Exerc he
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QIIpIterJnstmctia1a1 SlJIpu t EnvircnDent Use

in Introductary Infazmaticn SystemsOmses

Dr Marilynn Carol Heeke

University of North Texas

AmIlWI

Instn1ction in Infonnation Systemsf1IOOamentals is rapidly becaninJ a fOl1n3ation
for urxiergraduate Business School curricula canplter use in

corprations requires 11eW approaches in academics to support student development
of necessary skills ani backgrourd kncMledge Familarity with the envirornnent

through its use in leaming aids students in meetirg needs in their careers A

series of experiments explores the effectiveness of three Instructional SUpport
Envirornnents in meetirg two levels of academic leaming objectives

INlHJWClJJf IrOdule classification into presentation
types in past research confuses

O1all ed to fully prepare unier statistical finlings
graduates for futures in business
academic professionals are usirg RESEARCH IESIGN

Infonnation Systems as study tools in

many courses outside the discipline It In order to realistically compare the

remains the responsibility of effectiveness of selected intividual
Infonnation Systems deparbnents to study support treatments it is
teach the furrlamentals ani familiarize necessary to provide a controlled
students with the envirornnent observation envirornnent A pretest

treatment postest design best supports
Research in educational use of neasurement of relative inprovement
canprters reveals a grcMing concern his design also allows the researcher
about the role of canprters ani to check each topic s pretest results

conprter software in the leaming for sanple population characteristics

process Review of published studies For each topic included the researcher

reveals a pattern of single topic or identified its leaming objective
COIlplete course examination primarily level prepared support materials
at the eleIOOntalyschool level None of created measurement pretest am postest
the studies presented including those questions ani checked all materials
in Kulik Kulik arrl Cohen s lreta for correctness arrl consistency
analysis 4 focused on the effects of
distinct computeriZed intividual study six introductory MIS course topics
presentation methods instead History of Computing Systems Analysis
evaluating the inpact of the computer and Design File Organizations
as one treatment type regardless of looping Arrays ani lDgic structures

application Ihese separate Computer representing two furrlamental levels of
Instructional Support Envirornnents leaming objectives 6 provide the

elSE CAI modules specifically content for this research Repetition
designed to enhance a traditional of each topic cxxurs in multiple
lecture need structured examination sections of the closely coordinated
with regard to their effectiveness in course thereby providing a larger
meeting predetermined learning sanple size arrl an opportunity to

objectives for specific topics examine the effect of different
instructors on student achievement

he absence of topic classification across treatments
into leaming objectives ani CISE
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EXPERIMEN1 DESIGN use text arrl graphics arrl allow the

student lame interactive oontrol over

A rarrlan lot drawing during each material di layed Step by step

student volunteer s first participation constroction of complex graphics arrl

in the continuing set of experiIrents explanations for each charqe in the

assigns treatment group Each volunteer display are possible in this

CXUld atterrl arry canbination of the six enviroI1lDI1t estions usually at the

available topic experiment sessions ern of each section use structured

separations in these environments gave review to allow the student an

the researcher data subgroup opportunity to evaluate his her

identifications for the statistical kncMledgE of a topic
analysis process

computerized drill and practice
Each experiment session used a pretest presents multiple choice questions arrl

treatrrent postest research design for related answers to the student in

data collection Inunediately prior to bloCks of one to twenty five rarxiomly

the scheduled topic lecture par selected from the prepared set

ticipants arrived at the experiIrent Followinq each answer evaluation the

site for the pretest his set of 25 system responds with an appropriate

multiple choice questions provides a IOOSSage reganiinJ the correctness of

measurement of achievement at the the choice arrl a short sunmmy of the

identified leanrinJ objective level for reasons for that answer

that topic Ihese questions also

comprise the postest in a secorrl he postest pJrtion of this experiIrent
rarxiam oroer of presentation with the provides a final tof ability

related answer selection also or la1owl1erlge Postest score evaluation

rarrlanized combined with the individual s

preliminary score carpltes a IOOaSUre

Followirg the pretest all participants of relat ive improvement Each student

attenlthe scheduled class lecture on recoroed hisJher elapsed time for each

the topic UIrler observation After this iniividual phase pretest Wividual

department defined lecture study am postest Elapsed time was a

participants returned for the secorrl n t tool for evaluating

inlividual study session At this time learninJ achievement

students separate into their

predetennined treatment groups Each

student evaluated the study support RESIDlS

mathod after completion of the topic
Students attPrrled arry combination of

lbree study support methods are urrler the six available topic experiments for

considerationleXtlxxk arrl class notes that section Average participation for

provide the student with a familiar students was three to four of the six

presentation environment Combinations topics bach irrlividual student did not

of text arrl visual material oNer necessarily atterrl sequentially ordered

inprtant concepts arrl tenns within topics or all topics within a specific
each topic At the conclusion of each lea J objective For each topic an

chapter questions give the student an averagE total of 40 students

opporbmity to review topic information participated across sections Ap

arrl detennine whether sJhe urrlerstood proximately a third of these student

the presentation participated in arry given study support
mathod for a topic although the

computer instructional support distribution of treatment group sizes

environments CISE can use several varied between sections arrl topics
di ferent presentation typeslrtorials
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Frequency analysis results supported combinations of topic am inlividual

by analysis of variance f study treatment or learninJ objective
display elSE drill am practice am treatment study support tools have

presentation with the highest levels of a 0 000 significance level of F while

inprovement across all topics Textbook topic am leanring objective have

support of inlividual study am the significance levels of 0 023 and 0 039

CISE tutorial environment also provide respectively
same average inprovement usually at

1cMer levels SOORE IMPROVEMENl

TIME IMPROVEMENl
Score Improvement

Time Improvement
HITORY f

LEGEND

TextbOOk

I
LEGEND

elsE Drill

T toook
elSE Ttoria

SYSTEMS 3 H

MISTORY
elSE Drill

t

r

J I CISE Tutor OI
I a1e

SYSTEMS K r I II J

r III

I
r 16T

I
LOOF e 81l7

FILE 3 545

I Ilit
I

ARRAY 5

000
JI I 71

LOGIC 5

ARRAy 5 26

I
0

LOGIC
0 u u aD

1 S vco ee Score Imcroy rnent

I
FIGURE 2 Score IIrprovement0

IOO el iinle tmClOvement

FIGURE 1 Ti1re IIrprovement Mean values for each study treatment

show little variation in score

IIrprovement between pretest am postest inprovement for History of computing
elapsed ti1re shows a distinct advantage This may be due to students
in the use of CISE drill and practice familiarity with general history and

study support across all topics A how to approach learninJ new dates and
decrease in the amount of tirre needed developnents Of the remaining topics
to complete the multiple choice textbook and CISE tutorial study
questions inlicates a clearer grasp of SUWOrt show smaller inprovements than
the definitions and characteristics for drill ani practice
each topic at the leanrlng objective
level Use of multiple choice questions Differences between treatment types are

to neasure demnstration of urxlerstarrl smaller for topics requiring
ing is less precise though possible demnstration of urrlerstarrling than for

demonstrating knowledge his may
Textbook SUWOrted study has little irrlicate a problem with the measurement

apparent effect on the amount of tirre tool which requires further

required to complete the test investigation
questions CISE tutorial environments
show little effect for the first three Results fram the analysis of variance

topics requiring a demonstration of process indicate a significant
knowledge although the results for two interaction effect between topic and

of the urrlerstanding topics are better treatment type while the interaction
than the mean results fram the textbook between leaming objective and study
group treatment is not significant Lean1ing

objectives have an individual

Analysis of variance results conpute no significance level of F value at 0 001

significant interaction effects between with treatment has a level of 0 000
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SIUDY TIME cxmputer supported study environments
Examination of the patterns provided by

Study Time a multiple classification analysis
revealed a tentative rankirq of study

I I
LEGEND

support treatments from CISE drill am
r k oe III Textbook

practi to textbook am class notes
MISTORv I

r hi n u h 4 I elSE Drill

elSE Tutor al

I
to elSE tutorial presentations

I SySTEMS
dUldIUI U U U N j I KncMledge i as a leaD1irg objective

I
9 1

I
i F 909 I I classification showed positive

UI II i ii I U 12 3 875 i
E deviations from the mean hcMever
0

1
Y

1

LOO 222 topics again displayed no consistent
If II 1 J ii I II ii i 88i

characteristics
ARRJo Z eZ5

I ii h c

LOGIC
1 1 j m I Additional research into advanced topic t

i am higher learniIq level study support
0 methcrls plus a thorough examination of

EClsec e

FIGURE 3 study Time the existing interactions between

topil5 and 1reatments or leaD1irg
Differences in the treatment group objectivE am treatments is needed

means for iIrlividual study time are CISE preentations are providing useful

less extreme than tl1ose for time learnin achievement tools but the

improvement Observations during best possible combinations of tool am

experiment sessions irrlicate that goals are still waiting to be

textbook am CISE tutorial participants discoverErl

teOOed to study the topic material
without review or pause while the CISE SEIECIED BIBLIcxRAIHY

drill am practice users continued to

repeat the raman question sets until
1 J Aarcn Helko oIlat is the Scientific Value of Carparirv

they attained a personally satisfactory AutCJlElted ard IU1En Instructia1 Edratia1Ell TectrolOQV

level of adllevement FEbuIry 1 6 R 16 19

Analysis of variance calculations show
2 D Janism P ad W Wells The Effectiveness of

Altematiw Instructia1Ell Media A re Review of

a borderline signtficance level for the Edrati01 Research 1974 R 1 67

indeperrlent variables he largest 3 T IF Jaell Learntill for ad fran the Micro The use of

factor on time spent in inlividual Mi crocarprters b Nal speciaU sta JCUl8l of the

study is the topic umer consideration ticns Research Society April 1963 R 345 348

lhese initial patterns in data set
4 Jares A Kulik OlenLin C Kulik ad Peter A Cd1en

Effectiveress of Ca1pJter based COllege Teachilll A Meta

results provide prelilninary identifica Analysis elf firdings Review of Edxatia1Ell Research

tion of treatment effects for topics Winter lcel Vol SO R 525 544

and learning objectives FUrther 5 R I IItntlrell i llsilll CAI to Teach IntrexLctory Ca1pJter

experiments are necessary to precisly Progrl111llil1t ACM SIGSU 8Jlletin 1WT Vol 7 R 14 22

identify contributions to the academic 6 Jay F
Nlramker Edxatia1Ell progrars in InfOlTlllticn

goalS SystEl1S Jarmnicatia sof the ACM March 1i61

CDNCIlJSlONS
7 ScnYLI Tsa ad Norvel F Pchl StUlent AchiellellEnt in

Ca1pJter Programrirg Lecture wrsus Ca1pJter Aided

Because of the small sanple size for
Instruction Jamal of ExDerirrental Edxati01 Vol 46 No

treatment topic data combinations
2 Winter 1m R 6670

results from the statistical analysis
remain only intications of umerlyiIq
patterns With this in min1 observed

results support previous research

fi1xlinJs regaxdinJthe effectiveness of
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INCORPORATING INSTRUCTION ON QUALITY CONTROL ISSUES
PERTAINING TO DOCUMENTATION INTO COMPUTER APPLICATIONS COURSES

Dr J K Pierson James Madison University
Dr Karen A Forcht James Madison University

Dr Faye Teer James Madison University
Dr Jack D Shorter University of Wisconsin Eau Claire

Quality control issues related to the use of application packages for systems
development include data validation documentation testing operating control
audit requirements and backup and recovery This paper presents the results of a

recent study on factors affecting the level of documentation requirements and the

types of documentation recommended for user developed applications and presents
recommendations for incorporating quality control guidelines on documentation
into courses requiring applications development with common user development tools

INTRODUCTION

As the phenomena of end user computing factors that might affect the level of

and user developed applications documentation requirements of

continues to grow concerns have user developed applications and a

increased regarding the management of questionnaire was developed to elicit

such applications concerns that include reactions to those factors Thirteen

quality control Quality control types of documentation were also chosen

issues related to the use of application after reviewing the literature on

packages for systems development include user developed applications and

data validation documentation testing discussing them with information systems
operating control audits and backup and practitioners Participants were asked to

recovery The purposes of this paper check the types of documentation they
are 1 to present the results of a thought were important for each of six

recent study on documentation of different categories of user developed
user developed applications regarding applications
factors affecting the level of
documentation requirements and the types The questionnaire was field tested by
of documentation recommended for members of a regional association of
user developed applications and 2 to information center personnel from the

make recommendations for incorporating public and private sectors The final

quality control guidelines on version of the questionnaire was then

documentation into courses requiring distributed to 135 management personnel
applications development associated with user computing in the

STUDY ON DOCUMENTATION OF USER DEVELOPED
New York City area

APPLICATIONS Fifty four questionnaires were returned

a response rate of 40 0 percent Of

A study was recently completed to those 46 were completed to an extent

identify the factors affecting the level considered valid The majority of the
of documentation required for respondents work in manufacturing
user developed applications and the types organizations or in financial
of documentation recommended Fifteen insurance or real estate institutions

factors were selected as candidate that employ over 5 000 people Over

209



half of the respondents listed their of documentation user s instructions

job title as Information Center narrative description etc that

manager assistant manager project they recommended for user developed
leader or consultant applications with high documentation

requirements in each of the six

FINDINGS PART I FACTORS AFFECTING application categories
LEVEL OF DOCUMENTATION

Rankings of the documentation types for

Respondents were asked to rate the each of the six application types

fifteen candidate factors that might modelling data analysis etc were

affect the level of documentation constructed from frequency data In

required for a user developed addition Cochran s Q tests were used to

application A five point Likert scale determine 1 if there are significant

ranging from 1 for very unimportant to differences in recommendations for the

5 for very important was utilized thirteen types of documentation within

The responses were used to each of the six application categories
produce an importance score for each and 2 if the recommendations for each

factor by totalling responses of 3 documentation form differ significantly
4 and 5 on the scale The importance across the six application categories
scores ranking and standard deviations Table II contains frequency data

of the factors is shown in Table I rankings of recommended documentation

types for each of the six application
The mean response for all factors but one categories in parentheses Cochran s Q

fall above the midpoint on the Likert statistics and significance levels

scale an indication that those factors

are considered to have an impact on the Cochran s Q test of significance was used

level of documentation requirements for to determine if the frequency of

user developed applications The recommendations of documentation types

rankings and response means provide an vary significantly in each of the six

indication of the relative importance application categories The Cochran Q
placed on the factors by the and significance statistics at the bottom

user computing managers who participated of the column for each application type

in the study indicate that not all documentation types
are recommended at the same

FINDINGS PART II TYPES OF frequency that some documentation types

DOCUMENTATION RECOMMENDED are preferred over others in each of the
six categories of applications

The questionnaire described above was

also used to gather opinions on thirteen Further analysis of the data in Table II

types forms of documentation The indicates that the mean number of

candidate documentation gleaned were documentation types recommended varies

gleaned from literature reviews and from one category of application to

from suggestions by information systems another Transaction processing

practitioners and information center applications have the greatest number

personnel The thirteen documentation of documentation types recommended

types are listed in Table II simple query applications have the least

The classifications of user developed The rankings of documentation types

systems developed by Rivard and Huff were favored for each of the application
used for this study The taxonomy categories are given in parentheses
has six application categories also shown User s instructions ranks first or

in Table II ties for first in all application
types except graphics

Respondents were asked to check the types Uardware software requirements is ranked
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in first place for graphics applications RECOMMENDATIONS

In last place 13th or tying for last The following recommendations relate to

place 12th is history of development the inclusion of instruction on

and maintenance Other types of documentation guidelines in collegiate
documentation have different rankings courses that require applications
across the six applications categories development by students similar to

applications developed by end users in

Cochran s Q test of significance was also the workplace
used to determine whether or not the

number frequency of recommendations for 1 Courses should include instruction
each documentation form differed

on documentation as one of the quality
significantly at the one percent level control issues associated with
from one application category to another

user developed applications
An asterisk beside the significance level 2 Because of the importance placed on

indicates that the frequency of factors affecting the level of
recommendations for the documentation documentation identified in this study
form differ significantly across application development assignments
application types similar to applications developed by

end users in the workplace should carry
Recommendations for four types of an additional requirement that of
documentation user s instructions evaluating the application s level of
narrative descriptions input data documentation requirements according
descriptions and output descriptionsdo to the thirteen factors identified in

not vary significantly from one category this study
of application to another 3 Students should be required to

Recommendations for the other document their applications that carry a

documentation types do vary significantly high level of documentation requirements
from one application application to with the following user s instructions
another indicating that not all narrative descriptions input data

documentation types are deemed equally descriptions and output descriptions
appropriate for all application Graphics applications should

categories always include hardware software

requirements as part of their

documentation

RAlnlG OF

PACTOIS APPECTIIG LEVEL OF DOCUKEITATIOI IEQUII KEITS

I port ace lespoase Std
F ctorlaakial Score Meaa DeT

1 185 4 13 909 Kai t c r qaire eats

2 181 4 13 1 087 Uaa of ODtpDt by aDother ayate
3 180 3 98 954 Fi aDcial i pact
4 174 3 93 986 Scope of applicatioDperaoDal

apart tal or oraa i atioDal

4 174 3 96 1 134 Co plexity of applicatioD
6 165 3 74 999 TarDo er of Dser peraoDael
7 163 3 84 1 261 Secarity reqaire eDta

8 162 3 74 1 250 Aedit reqairea eta

9 160 3 69 1 221 Type ofapplicatioDodel1iDI
data aDalyaia ai ple query

report leaeratioD traDaaction

roceaeiDI or Iraphics
10 141 3 49 1 100 la ber of locatio a of aae

11 135 3 33 1 076 la ber of aera

12 132 3 30 1 030 Life expectaDcy of applicatioD
13 131 3 24 1 139 De elop eat tool aed

14 128 3 28 1 047 Aaticipated rease of applic tion

15 111 2 98 1 085 FreqaeDcy of Dae of applicatioD
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Predicting Success in Introductory Computer Information Systems Courses

James A Nelson

College of Business Administration Economics
New Mexico State University Las Cruces NM 88003

Telephone 505 646 4901 BITNET BSA047 @ NMSUVM1

ABSTRACT

Grades in an introductory Business Computer Systems course of 128
students were predicted using a discriminate analysis of factor analyzed
semantic differential scales The analysis successfully classified 78 of the
students with passing examination grades A B or C from their responses
to semantic differential scales of the concept COMPUTER Suggestions are

made for further research

As our society has become more computer selected from a total of 18 he was able to expiain
dependent institutions across the country have from 33 to 40 percent of the variance in

begun to offer specialized curricula for various programming proficiency For all the dependent
computer applications One can readily find variables the mathematical background code that
baccalaureate granting colleges and universities attempted to interpret level of high school and

that offer degrees in computer science computer college mathematics appeared to be the most

engineering human factors engineering computer important independent variable

aided design and manufacturing and computer
information systems With such expanded emphasis Peterson and Howe 21 found general intelligence
and opportunities more college students are score and college GPA to be important predictors as

choosing to take courses in computer related to the grade received in an introductory computer
disciplines One such program is the Data science course Mazlack 16 concluded in his study
Processing Management Association s Computer that future programming skill is not predictable by
Information Systems CIS curriculum for schools of the IBM Programmer s Aptitude Test The simple
business incorporating the American Assembly of correlation between total PAT score and FORTRAN

Collegiate Schools of Business AACSB common grades would only explain about 11 percent of the

body of knowledge This increase in demand variation in course grade Such a small percent
combined with a continuing concern over student validates Mazlack s rlssertion that the PAT score is

retention and limited institutional resources is not a valid predictor of skill in and of itself

causing university personnel to seek valid ways of

predicting which students are most likely to succeed Several studies reverll thilt students of high general
in computing related fields ability perform well in programming classes One

study of the relationship between ability and

Alspaugh 1 predicted performance in a performance in a programming class was carried
programming course with independent variables of out by Kurtz 14 He based his study on the

scores on the IBM Programmer s Aptitude Test the Piagetian theory of intellectual development He
Thurstone Temperament Schedule the SCAT used several standmd measures of intellectual

Quantitative and Verbal Subsets the Watson Glaser development to assess student abilities Kurtz
Critical Thinking Appraisal and a coding system for found that students intellectual ability did correlate

mathematical background Alspaugh used 50 with performance in the course

students in his study and three measures of

programming proficiency a FORTRAN score an A logistical classificltion model was developed by
assembly language score and a total of the two Fowler and Glorfeld 9 in an attempt to classify
scores Using 9 or 10 independent variables students in an introductory programming course
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High aptitude students were those receiving an A Early studies demonslrated the effectiveness

or B grade while low aptitude students received reliability and efficiency of using the semantic

C 0 or F grades The classification model differential for a wide range of applications The

used college grade point average number of math present study ltlempls to predict examination

courses SAT math score and age as independent grades from students responses to semantic

variables The model correctly classitled 81 percent differential SClles for the concept COMPUTER

of the students Results indicated that college GPA

was the most important independent variable METHOD

Konvalina Stephens and Wileman 13 were able to A tolal of 128 university students enrolled in

account for 19 percent of the variation in final exam Business Compuler Systems BCS 338

scores for an introductory computer science course Introduction to Business Computer Systems were

They concluded in their study that high school used as subjects Of the 128 subjects 80 were

mathematics background overall high school Anglo 37 were Hisplnic and 11 were Native

performance and exposure to high school computer American 63 of the subjects were male and 65

course work were directly related to performance in female The median age was 24 years BCS 338 is

college level computer science courses an extension of the mlterial presented in OPMA CIS

1 with equal emphasis on mainframe arid

Recently Butcher and Muth 3 used first semester microcomputer applic8tions Students study

freshmen in a study designed to predict both hardware software and systems concepts and

performance in an introductory computer science learn Lotus 1 2 3 WordPerfect on IBM PCs and on

course and first semester college grade point the mainframl CMS XEOIT Script OCF and SAS

average High school coursework GPA class rank Junior standing and CIS 1 taught in the computer

and ACT scores were used as independent science department are prerequisites for all

variables in the study Their results showed that students taking BCS 338 and the students must

36 6 percent of the variation in course grade could have also completed or demonstrated competency
be explained by the relationship of any two of the in intermediate algebra calculus finite math and

following three variables high school GPA ACT freshman English composition
Math and or ACT Composite Most of the variation

in exam scores 634 remained unexplained On the first day of the semester responses were

made by the subjects using 32 seven point semantic

One area that has been relatively neglected is the differential scales The scales are listed in the first

relationship of attitudes towards computing and column of Table 1 The polar adjectives that

success in using computers Thoughtful scholars composed the scales were chosen on the basis of

such as Jacques Ellul 8 have reasoned that there open ended responses to technology and previous
is a difference between technology and Ia research using the semantic differential 19 The

technique According to Ellul Ia technique is a order of presentation of the scales and the polarity

strong set of underlying values which most people of the adjective pairs WilS nmdomized

hold and will be induced to hold in order to survive

in the organization Technology today is almost The first page of the measuring instrument provided

synonymous with computers Perhaps students a detailed set of instructions on using the semantic

need an underlying set of values about computers in differen1ial scales At the top of the next page was

order to be successful programmers Ellul does not the stimulus word COMPUTER Immediately

attempt to measure or operationalize his concept of following were the 32 scales for evaluating the

Ia technique One widely used measure of stimulus word Each subject recorded their

meaning or underlying values is the semantic evaluations on a mark sense form that was

differentiaL We attempt to measure these subsequently scored hy computer

underlying values through factor analysis of

semantic differential scales of the concept The results of the evaluations on the 32 semantic

COMPUTER If these values of Ia technique are differential scales were analyzed using principal

necessary to survive in the organization CIS components factor analysis with varimax rotations

course then they should relate to grades in the and examina1 ion grades as the dependent variable

course
I ESULTS and DISCUSSION

Osgood Suci and Tannenbaum 19 developed the

semantic differential to measure what meaning a To determine the dimensionality of the evaluations

concept might have for people by rating the concept of the concept COMPUTER the intercorrelations

on bi polar adjective scales then extracting among the 32 semantic differential scales were

dimensions of meaning through factor analysis factor analyzed Ar lnalysis of the factor structure
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showed that a five factor solution exhausted the Factor four reflects a dimension of scientific

meaningful variance The results of the factor objectivity as defined by the scales

analysis appear in Table 1 experienced i nexperi eneed objective subjective
trained untrained fancy plain light heavy

The first factor is defined at one end of a continuum relaxed tense masculine feminine and hard soft

by valuable good active honest safe fresh and

fair At the other end of the continuum for the first The final factor is defined on one end of the

factor are negative attributes of worthless bad continuum by fast clean introverted hot frank and

passive dangerous stale and unfair This appears complex At the other end of the continuum are

similar to the evaluative factor reported by Osgood slow dirty extroverted cold reserved and simple
and Suci 19 This factor appears to reflect a high technology

dimension

The second factor is defined by informed educated

strong happy and rugged at one end of the The five factors accounted for only 38 percent of the

continuum and by uninformed uneducated weak total variance with each individual factor accounting
sad and delicate at the other end This dimension for less than 10 percent
appears to reflect Ellul s 8 concept of technical

rationality Based on the factor analysis the following scales
are suggested for use in measuring the concept

Factor three is an aesthetically pleasant dimension COMPUTER The three highest loading scales for

defined by the scales sweet sour beautiful ugly each of the five factors are used and the averages
new old pleasant unpleasant open closed and are listed in Tables 2

deep shallow It evokes an image of hi tech as not

just equipment but as art
Table 2

Table 1
FACTOR MEAN S D

I 2 H 0 90
II 2 82 1 48

ROTATED FACTOR PATTERN III 4 30 0 97

IV 4 15 1 43
FACTOR V 2 80 0 99

I II III IV V

VALUABLE WORTHLESS 0 63 0 29 0 03 0 00 0 09

GOOD BAD 0 63 0 05 0 10 0 33 0 03
I Evaluative valuable worthless good bad andACTIVE PASSIVE 0 53 0 01 0 05 0 18 0 37

HONEST DISHONEST 0 52 0 09 0 38 0 13 0 05 active passiveSAFE DANGEROUS 0 52 0 09 0 07 0 09 0 08

FRESH STALE 0 49 0 29 0 10 0 07 0 18

FAIR UNFAIR 0 39 0 13 0 12 0 04 0 09
II Technical rationality informed uninformedINFORMED UNINFORMED 0 02 0 79 0 02 0 10 0 00

EDUCATED UNEDUCATED 0 02 0 77 0 02 0 10 0 09 educated uneducated strong weak
STRONG WEAK 0 29 0 50 0 02 0 05 0 44

HAPPY SAD 0 14 0 45 0 24 0 10 0 11

RUGGED DELICATE 0 05 0 30 O H 0 18 0 23
III High tech aestheticsSWEET SOUR 0 17 0 05 0 71 0 01 0 17 sweet sour beautiful ugly

BEAUTIFUl UGlY 0 14 0 09 0 89 0 08 0 18
new oldNEW OLD 0 12 0 18 0 81 0 05 007

PLEASANT UNPLEASANT 0 04 0 15 0 80 0 14 0 07
OPEN CLOSED 0 23 0 20 0 47 0 33 0 28

DEEP SHAllOW 0 01 0 27 0 39 0 28 0 15 IV Scientific objectivity experienced inexperienced
EX PERIENCED INEXPERIENCED 0 21 0 37 0 04 0 57 0 09
OBJECTIVE SUBJECTIVE 0 08 O H 0 15 0 52 0 04 objective subjective trained untrained
TRAINED UNTRAINED 0 24 0 12 O H 0 49 0 11

FAHCY PLAIN O H 0 13 0 01 0 47 0 09
LIGHT HEAVY 0 01 0 24 0 00 0 43 0 00 V High tech fast slow clean dirty introver1ed
RELAXED TENSE 0 14 0 28 0 01 0 40 0 03

MASCULINE FEMININE 0 28 0 18 0 13 0 35 0 15 extroverted
SOFT HARD 0 15 0 28 0 14 0 34 0 24
FAST SLOW 0 31 0 15 0 18 0 10 0 54

ClEAN OIRTY 0 12 0 03 0 29 0 14 0 53
EXTROVERTED INTROVERTED 0 18 0 05 007 0 21 0 52
HOT COLD 0 19 0 04 0 09 0 04 0 44 Scores from a multiple choice examination over
FRANK RESERVED 0 18 0 03 O H 0 24 0 40

class lecture and textbook materials hardwareCOMPLEX SIMPLE 0 14 0 18 0 04 007 0 38

concepts were then used in a discriminant analysis
VAIlIANCE EXPLAINED BY EACH FACTOR with the five factor scores Examination scores

I II III IV V
were separated into two categories students with

0 09 0 09 0 09 007 0 08 grades of A B or C ABC and students with grades
of D or F DF Tahle 3 shows the results of this

PERCENT OF COMMON VARIANCE analysis
I II III IV V

2U 21 5 21 5 18 2 18 8
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Table 3 review ournal2 jQ 5 ali fal ComputinQ Research 1 L
3

253 274

NUMBER OF OBSERVATIONS AND PERCENT CLASSIFIED INTO EXAM GRADES

8 Ellul J 196 Thete I Q9gical society Knopf New

ACTUAL EXAM GRADES York

ABC OF TOTAL
9 Fowler G C and Glorfeld LW 1981 Predicting

ABC 1 aptitude in introductory computing A classification model

PREDICTED
AEDS Journal 1 2 96 109

EXAM SCORES OF 8 15 21

29 71 100 10 Hess R and MUlra I 1983 Sex differences in

TOTAL 77 35 112 cpt C Th F fAd C t

PERCENT 89 31 100
om u er acce s e orum or ca emlc ompu Ing

Ind Te glJlL l 1 msf1 91 97

Grades of A B or C were correctly predicted for 11 Hoc J M 1977 Role of mental representations in

78 of the subjects on the basis of their five factor learning a pro lramming language International Journal

scores For subjects with an examination grade of 0
of Man MachinE ludies l5 87 105

or F the factor scores correctly classified 71 12 H t tl T R 1983 P d t t d t
os e er re IC Ing S U en success In

These results upport Ellul s theSIS that a common an introductory programming course Proceedings of the

set of underlymg values towards technology are NECC5 Silver Spr ing MD

necessary to survive in modern organizations If

survival is defined as passing an examination and 13 Konvalina J Stephens L and Wileman S 1983

organization as the classroom then Ellul is Identifying factors influencing computer science aptitude

correct
and achifwement AED Journal 16 2 106 112

Further research will extend this study to
14 Kurtz B 1980 Investigating the relationship

between the development of abstract reasoning and

progr mmmg courses and to courses of a less performance in an introductory programming class ACM

technical nature SIGCSE Bulletilhlb 110 117
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REFLECTIONS ON THE PSYCHOLOGY AND EDUCATION OF PROGRAMMERS

Notes from a Graduate Seminar

Judith D Wilson

Department of Mathematics and Computer Science

Xavier University Cincinnati OH 45207

ABSTRACT

Informal discussions in a graduate seminar on programmer productivity and psychology
are described These discussions were based on experimental research that

investigates how programmers work and how they should be trained While this

research is providing new insight into the psychology of how programmers work there

is still little understanding of how skilled programmers solve the analysis and

design problems that are central to large programming tasks outside the classroom

INTRODUCTION recurrent discussion topics are

reported in the following sections

The general problem of programmer with an overview of the seminar

productivity and the psychology of prog readings provided first

rammers was the agenda for a recent

graduate Information Systems seminar A THE LITERATURE

primary objective of the seminar was to

find answers to the question Is there The empirical literature surveyed in

a programmer psychology and if so can the seminar can be grouped according to

it explain differences in the quality of several general categories The

programming performance Answers to discussion here concerns research of

this question would be relevant to how the following two types

programmers should be educated

Readings included a number of papers l Development of cognitive models of

from the empirical literature on programmers The studies by Adelson

programmers and a collection of informal 1 Brooks 3 McKeithen et al 7

interviews of highly successful program Ratcliffe and Siddiqi 8 Shneiderman

mers in industry The seminar format 13 Soloway 12 Vessey 14 and

was discussion driven with one or two Weiser 16 are included in this

papers from the readings designated as category
focal reading for each session

2 Pragmatic or pedagogical recom

Half of the seminar participants were mendations based on these models The

MBA students engaged in developing papers by Mayer 6 Sheppard 10 and

software as programmers or managers for Soloway 13 come under this category
local industries The remaining
participants were information systems Collectively this research is

instructors or Ph D students This mix beginning to converge on a model of how

of participants led to informative programmers work and it is also

discussions about programmer psychology providing some clues about how

and training that involved both academic background and experience can effect

and nonacademic perspectives Several programming performance
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MODELS OF HOW PROGRAMMERS WORK
HOW EXPERIENCE EFFECTS SUCCESS

The research provides evidence that

experienced programmers like experts in Several experimental studies indicate

other fields have a large knowledge that variations in performance among

base or repertoire of domain specific experienced programmers is associated

chunks which are used to organize the with the quality and not the amount of

input stimulus and solve problems For programming experience Ratcliff and

programmers these chunks are abstract Siddiqi find that specific training in

procedures production rule sets or decomposition techniques such as

plans 1 3 9 11 13 Such ab Jackson structured programming can be

stractions which I will refer to as effectiv1e in developing abstraction

procedural templates are organized skills in programmers 8 Such skills

hierarchically so that they can be are needed to develop the expert

accessed quickly for the purpose of programmer s repertoire of procedural

building and understanding computer pro templates Sheppard and others find an

grams 8 14 There is also some association between variety of

evidence that the expert programmer s prog ramming experiences and languages

ability to tap this knowledge base can and successful performance which indi

be undermined by programs that violate cates that novice programmers benefit

the programmer s expectations the tacit from exposure to a diversity of

rules of programming discourse 12 languages software development tools

and by convoluted or unstructured and problem types 10

programs 10

Mayer describes several experiments

By contrast novice programmers are which imply that verbalization can help

found to attend to literal or syntactic beginners extract conceptual meaning

features of programs and problem from syntactic structures 6 The

descriptions 11 14 16 and to orga benefits for beginners of verbalization

nize their knowledge according to common may be linked to the benefits of syste

language associations with program matic global program simulation for

features 6 experienced programmers In both

cases programmers construct a model of

The study by Vessey indicates that ex program behavior but the novice must

pert programmers are sensitive to con rely on common language This may be

text when reading a program while why one researcher finds verbal

novice programmers rely on preconceived aptitud correlated with the ability of

models of program function 14 Vessey beginning programmers to successfully
also finds that experts discard create programs 2

hypotheses about program error more

readily and are thus more flexible when THE DISCUSSIONS

searching for program errors than are

novices This kind of flexibility is Many issues regarding the training of

shown by expert information systems programmers were addressed during

designers as well 15 The importance seminar discussions Most of these

of context sensitivity to effective issues fall under three general topics

error tracking is also indicated by a defining the programming task defining

study described by Littman and others who the progl ammer is and determining

which finds that those programmers who the most effective methods for training

are most successful at error tracking programmers for better performance

proceed by first developing a systema Before discussing these topics it is

tic global view or simulation of important to observe that two distinct

how the entire program works 5 educational concerns occupied seminar
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participants The nonacademic partici program synthesis and 3 program com

pants were interested in the psycho1ogi prehension which is required for prog

ca1 differences between very successful ram modification and error tracking
above average and less successful Most experimental investigations of how

below average experienced programmers programmers work isolate skills used

and often found fault with the primarily in program comprehension

experimental research on the ground that tasks

relatively inexperienced programmers

students with little or no real world Less work has been done on how program

experience were used as subjects mers handle problem analysis and

program synthesis tasks Brooks

In contrast the problem of achieving mechanical model addresses the code

programming literacy had greater generation phase of programming and

interest for those who had taught under permits speculation about why expert

graduate lower division programming programmers may be better and faster

courses These instructors focused on coders than non experts based on the

the problem of helping novice program size of their code specific knowledge
mers perform more as experienced base 3 Seminar participants agreed

programmers do and their main concern however that Brooks cognitive model

was to discover systematic differences has limited explanatory value for

in cognitive approaches to problem distinguishing among experienced

solving between novice and more programmers Experienced programmers

experienced programmers who are competent at coding when given
a set of specifications may not be

Problems of definition and focus were competent at designing solutions to

common in seminar discussions due to problems In other words experienced
these differences in concern In many programmers can be good coders

cases seminar participants could not without being good designers
reach a consensus on the implications of Seminar participants with nonacademic

particular experiments or on how the experience reported that experienced
central concepts should be defined or programmers differ most in their

even on what the underlying problems ability to understand problems and to

really are map this understanding into solution

methods

l The Programming Task

Weber hypothesizes that the expert
Seminar participants soon realized the designer is assisted by a large
need to define what is meant by the propositional network of declarative

programming task Unless this is done knowledge and by mental imagery ana

it will not be possible to determine log representations as well as by
what specific experimental studies can extensive procedural knowledge 15

tell us about the psychology of It may not be possible or enlightening

programmers Few researchers explicitly to model all such skills in a

identify the aspect of the programming mechanical way

activity that their experiments address

or distinguish this aspect from others The work by Ratcliff and Siddiqi
which the research does not examine In concerns the design phase of the

many of these cases the experimental programming task The experiments they
results have implications for only a describe indicate that problem analysis
small part of the overall activity and program design are closely related

8 Weber describes these two

It is possible to distinguish at least activities as two stages in a single
three interrelated yet distinct program linked process which occur concurrently
ming tasks 1 problem analysis 2 for expert problem solvers 15 The
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experienced programmer is skilled at manager may favor a programmer who has

analyzing programming problems in terms been with the company for many years

of a hierarchy of goals and subgoals or one who quickly solves

that can be accomplished using domain specific problems using

procedural templates that are also unmodifiable code Or a teacher may

hierarchically organized However the favor a student who with great and

empirical studies surveyed do not transparent effort complies with every

provide much insight into how these assignment detail

precoding activities are accomplished
and hence how programmers can be better Another approach is to use objective
trained to handle them criteria such as the time to finish a

programming task or the number of

2 The Programmer errors made or the quality of the

a1gori thrn used Some of these may be

Much of the empirical research surveyed prob1ema1 ic in experimental settings
in the seminar is concerned with however For example time constraints

explaining how programmers solve prob imposed by an experiment may effect

lems Yet it is not clear in most cases novice and experienced programmers
whether the research objective is to different ly Under the pressure of

model the average programmer or the time constraints novices might be more

unusually talented programmer Many prone to select suboptimal algorithms
researcherattempt to achieve their than they would otherwise

obj ective by developing contrasting mo

dels of the novice and the more Only Vessey addresses the problem of

experienced programmer Moreover much defining and identifying expert

of this research appears to assume that programml rs 14 She compares a

there is a gradual continuum from novice classification scheme based on

to expert programmer and that evaluations made by managers with one

differences between more and less based on evidence of skills generally
experienced programmers on the novice recogniz ad in the literature as

end of this continuum can be generalized associatled with programming expertise
to account for differences between all Not surprisingly she finds that the

groups of programmers performance factors are significantly
better predictors of expert behavior in

t

In part this is a problem of definition error tracking problems
Are expert programmers by definition

the few in the profession who excel or 3 Training Programmers
should the label refer to any

experienced programmer with average or The empirical research has undeniable

better performance Seminar partici implications for how academic programs

pants could not agree on this question can help develop programming expertise

Perhaps this kind of question can be in novice programmers at least in the

answered only in reference to experimen coding phase of program synthesis A

tal objectives and these seem to point first step would be to provide good
to identifying qualitatively superior examples of procedural templates per

performance and not simply average per haps identifying them with descriptive
formance 1 7 labels as Mayer 6 and Soloway 13

advise It is also likely that exposure

The next problem is how expert to different programming languages and

programmers are to be identified One a variety of programming problems will

strategy is to rely on the judgment of help the novice programmer abstract

managers or teachers In such cases procedural templates from the syntactic

subjective or irrelevant factors usually feat ures of programs written in lan

play a dominant role For example a guages like COBOL Pascal and C
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had no such experience
Seminar participants who had taught
programming college undergraduates CONCLUSIONS

to

remarked that novices tend to fixate on

the syntax of their first programming The different backgrounds and interests

language Since informal verbalization of seminar participants forced a

appears to help beginners learn program concern with definition and led to the

ming abstractions more effectively 6 distinction of two educational issues

it is reasonable to expect that novice the training of professional

programmers in general will acquire a programmers and programming literacy

knowledge base of quality procedural for novices The empirical research

templates more quickly if they are surveyed in the seminar seems to offer

encouraged to explain verbally and in more insight into the problem of how to

their own terms both the goals to be train novice programmers
achieved and the mechanism by which they
are to be achieved Nonetheless these studies collectively

identify differences between how novice

These pedagogical techniques may help and experienced programmers solve prog

train novice programmers how to ramming problems and find program

efficiently code and debug small errors and several of them find that

programs However novice and expert programmer behavior is

experienced programmers alike need to associated with the type of experience
become more proficient at problem analy not the amount of experience a

sis and high level program design Here programmer has had These results

is where the nonacademic participants suggest that novice programmers can

noted the greatest difference between acquire some of the skills associated

good and poor programmers in industry with experienced programmers if they
The better programmers are invariably are provided with good examples of

better at problem analysis and program procedural templates and encouraged to

design tasks verbalize program goals and mechanisms

Yet such techniques do not appear

But how do expert programmers approach sufficient to train successful software

these tasks Testimonials from the best engineers where success applies to the

programmers suggest that an extensive entire software development process

memory intuition and perhaps the including high level program design

ability to visualize play important
roles in the architectural phase of Informal reports of experiences by the

programming 4 Weber hypothesizes nonacademic seminar participants sug

that expert designers may use non gest that new trainees from academia

sequential mental imagery or pattern who have had previous nonacademic

recognition as a compact way to manipu experience generally perform better

late complex information in conscious than those who have not and that some

ness It is possible then that the who have been academically successful

best programmers do something different turn out to be poor performers on the

from and not something more than other job The implication is that educa

programmers and that this expertise may tional approaches based on the

not be possible to model precisely or to cognitive differences between novice

achieve routinely through academic and experienced programmers are not

training with relatively small and iso likely to directly address differences

lated programming projects Nonacademic between more and less successful

seminar participants noted that student programmers in industry
programmers with real world experience
tend to be much better at abstraction A more effective approach might be to

and program design than those who have include activities that approximate
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those required by large scale industrial 8 Ratcliff B J LA Siddiqi

projects The utility of these An empirical investigation into
fA

activities would be enhanced by 1 problem decomposition strategies used

complete projects where students carry a in program design INTERNATIONAL
I

project from requirements analysis JOURNAL OF MAN MACHINE STUDIES 22

through coding and testing 2 proj ects 1985 77 90

complex enough to span several academic

terms and 3 industry cooperation 9 Sheil B A The Psychological
where possible Moreover the empirical Study of Programming COMPUTING

evidence examined above suggests that SURVEYS 13 1 March 1981 101 120

such projects should be included in

early programming courses as well as in 10 Sheppard S B B Curtis P

a capstone sequence that comes at the Milliman T Love Modern Coding
end of a student s academic career Practices and Programmer P rformance

COMPUTER 12 12 Dec 1979 41 49
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CURRICULAR DIFFERENCES BETWEEN GRADUATE AND

UNDERGRADUATE PROGRAMS IN INFORMATION SYSTEMS

Jennifer L Wagner Ph D

Roosevelt University

Issues and concerns in graduate MIS programs differ greatly from those in un

dergraduate programs Developing the curriculum for a Master of Science in In

formation Systems program requires more than simply upgrading the undergraduate
course content Several of these underlying curricular concerns and examples
from the curriculum of one particular MSIS program are described here

While many graduate business programs they need to become effective MIS man

permit a concentration in management in agers The MSIS program serves two

formation systems MIS a complete Mas groups of students those with technical

ter of Science in Information Systems or computer related undergraduate de

MSIS program is much less common 8 grees who wish to increase their know

Since there are few such programs cur ledge of managerial topics and those

ricu1ar guidelines are far from stan with business or other undergraduate
dardized Issues relevant to curriculum degrees who wish to broaden their know

development for a graduate program dif ledge of the somewhat technical MIS

fer greatly from those for an undergrad topics Both groups want career paths
uate major The experiences expecta leading to the position of chief

tions and needs of graduate students information officer CIO

cannot be accurately generalized Pre

paring a graduate version of a course Managers need skills in three areas

requires more effort than simply upgrad conceptual technical and human 6

ing undergraduate course content more The major goal of all graduate education

than adding a research paper and more is a research based orientation so that

than just covering more material students keep up with the field even

after the conclusion of their course

GRADUATE LEVEL CURRICULAR CONCERNS work A deep understanding of the con

ceptual foundations is essential But

Although MIS includes a great deal of MIS tends to be technology based if not

technical detail and rests on a tech technology driven It is difficult to

no10gical foundation the MSIS program hold a conceptual perspective in the

must maintain a conceptual view while face of such extensive technology
meeting the needs of diverse students

A major concern is the level of coverage

Graduate students bring a variety of of technical components Which if any

majors industry experiences and moti specific languages tools or techniques
vations They have chosen their ca should be taught To be an effective

reers industries and even organiza CIO a manager must have enough know

tions Many study on a part time basis ledge of the technology to avoid being
while continuing full time employment snowed by vendors The CIa must also

Such students demand that course mater retain the respect of the MIS staff

ia1 be immediately applicable to their Since these specialists have a technical

present workday problems orientation preferring jobs with tech

nical challenge technically interesting
The goal of the MSIS program is to pro work and opportunities to learn new

vide students with the knowledge which technological skills 2 the CIO needs
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knowledge of the fundamental techno10gi muni cation Systems and Networks Infor
ca1 concepts Also the CIO s knowledge mation Systems in Organizations Infor
of the more popular tools and techniques mation Analysis Systems Design Process
will facilitate communication with the and Information Systems Projects
MIS staff Some experience with pro

gramming languages is likewise helpful The IFIP curriculum guidelines 4 pro
both to increase the candidate s value vide no distinction between the under
in the job market and to enhance the graduate and graduate levels nor are

understanding of programmers problems individual courses identified The cur

riculum 18 part1tioned into three areas

CURRENT CURRICULAR MODELS Source Studies Major Contributory
Studies and Mainstream Studies The

The Data Processing Management Associa IFIP approach is more humanistic and
tion DPMA the Association for Com socio1og1ca1 than either DPMA or ACM

puting Machinery ACM and the Inter
national Federation for Information In addit10n to these guidelines a pro
Processing IFIP have prepared under gram within a business school must also

graduate standards but they have follow the guidelines of the regional
largely ignored the graduate curriculum accreditation agencies Furthermore

voluntary associations such as the
While DPMA has developed a widely ac American Assembly of Collegiate Schools

cepted undergraduate curriculum 3 the of Business AACSB provide curricular

graduate curriculum remains a pre1imi guidelines AACSB requires for
nary report 5 J This curriculum as example organization theory behavior
sumes that MSIS students have completed and interpersonal communications
all the business courses at the under administrative process under conditions

graduate level and that they have also of uncertainty including integrating
completed these MIS courses Introduc analysis and policy determination at the
tion to Computer Information Systems overall management level 1 p 29
Introduction to Business Applications
Programming Systems Development Method IMPLICATIONS FOR THE GRADUATE CURRICULUM
ologies A Survey and Datafi1es and
Databases The MSIS curriculum itself The MSIS curriculum as a whole must syn
includes Seminar in Information Ana1y thesize the guidelines described above
sis Seminar in Decision Support Sys while simultaneously meeting the needs
tems Seminar in Distributed Processing of the graduate students with respect to
and Telecommunications Seminar in their background characteristics and
Database Management and Administration career objectives An appropriate
Seminar in Audit Control and Legal balance between technical detail and

Aspects of MIS Seminar in Office Sys fundamental theory must be struck Thus
tems Seminar in Project Management the graduate courses must include some

Seminar in Information Resource Man basic technical detail while emphasizing
agement Seminar in MIS Planning and the conceptual basis and overall frame

Capstone Research Project work of the technology Undergraduate
students learn how to use various MIS

ACM sees graduate education as greater tools and techniques graduate students

depth but not breadth so their curric must learn why as well as how Manager
ulum proposal 7 suggests only two ad ia1 issues must be covered Each course

ditional courses for graduate students must ease i he students assimilation of
These Modeling and Decision Systems theory into their prior experiences
Information Systems Policy join Com

puter Concepts and Software Systems THE RESULTING CURRICULUM

Program Data and File Structures

Database Management Systems Data Com The MSIS eurriculum described here con

224



sists of ten required courses No prior bases database management with emphasis

computer related courses are required on security and the database adminis

Programming is not required it is trator database management software

however strongly recommended In addi

tion to seven MIS courses students must Accounting and Financial Information

complete three business courses produc Systems applications in accounting and

tion Management Statistical Inference finance information needs decision

and Managerial Accounting Each is requirements processes techniques and

closely related to MIS and will help the data flows Oral presentations are

MSIS holder be accepted by the organi stressed Managerial Accounting is

zation s upper management team The prerequisite to this course

seven required MSIS courses are

Decision Support Systems the role of

Introduction to Information Systems MIS in assisting management decision

basic hardware and software method making at all levels in all functional

ologies for designing business systems areas design and development of decison

concepts of data and information intro support systems cognitive style expert

duction to programs including methods systems This course emphasizes the

for describing data and program logic interactions between managers and

office applications of computers in computers as well as the interactions

cluding word processing databases and between managers and MIS specialists

spreadsheets This course is prere

quisite to all other MSIS courses Integrated Information Systems manage

ment policy information management in

Systems Analysis structured analysis tegration of communication and informa

and logical design techniques for tion business strategy the management

stating and analyzing requirements of change managing technical workers

logical design and specification of and other human resource issues in MIS

system output input and processing This course is the capstone course in

procedures for system cost benefit the MSIS program and as such includes

analysis the life cycle concept user team projects and oral presentations
relationships Techniques and tools

such as data flow diagrams data UNDERGRADUATE COURSES

dictionaries structured English
decision trees and decision tables Four typical undergraduate MIS courses

Group projects are emphasized are described to demonstrate the curric

ular differences between graduate and

Systems Design and Implementation pro undergraduate programs

gram and physical system design alter

native system structures design of pro Introduction to Business Computing in

gram structures subsystems and user the business school the fundamentals

interfaces hardware and software evalu of modern business data processing and

ation and specification testing proce computing computer hardware systems

dures implementation and conversion analysis and design business software

problems project management techniques applications the impact of computers on

Techniques and tools such as structure the business organization and society

charts modules coupling and cohesion introductory hands on experience with

Group projects are used microcomputer applications

File and Database Systems direct Systems and Procedures in the business

access file organization logical data school theory of systems development
base organization analysis and design procedures charting form design con

evaluation of file and database organi trol and standardization computer

zation alternatives relational data logic and organization
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educational setting It incorporates
Systems Analysis and Design I in com the technical details of analysis de

puter science introduction to the sign and implementation while main
methods and procedures for development taining a conceptual and managerial per
of computer based information systems spective The graduate course content
the life cycle concept documentation is more theoretical than the content of

requirements project control corresponding undergraduate courses In
addition the teaching approach at the

Systems Analysis and Design II in graduate level places a greater emphasis
computer science a case study in the on group proje cts and oral presenta
development of an information system tions 110st Qtf the graduate courses

tools and techniques used in systems require research or thought projects
analysis and design unlike the undergraduate courses

COMPARISON

REFERENCES
In each case comparing the graduate
course to the corresponding undergrad 1 AACSH 1986 87 Accreditation Council
uate course shows the graduate to be Policies Procedures and Standards
more theoretical and managerial while AACSB 1986
the undergraduate is more procedural

2 Bartol K M and D C Martin

Introductory Course Introduction to Managing Information Systems Personnel

Information Systems vs Introduction to A Review of the Literature and Man

Business Computing The graduate agerial Implications MIS Quarterly
course emphasizes the concepts of data volume 6 1982 pp 49 70
and information as well as the concepts
of decision making planning and con 3 The DPMA Model Curriculum for Un

trolling It also includes the method derg raduate

coyuter Information Systems
ologies for designing systems and de First Edition DPMA October 1985

scribing data The undergraduate course

emphasizes individual elements hardware 4 Draft Revision of International
and software of the computer system Curricult m for Information Systems
The hands on applications account for Designer IFIP November 1984
20 of the undergraduate course and 10

of the graduate course 5 A Graduate Model Curriculum in

Computer Jnfor ation Systems A Pre

Systems Analysis and Design At the liminary epor DPMA 1986
graduate level the two courses include
tools and techniques but they emphasize 6 Katz D Skills of an Effective
the managerial issues such as communi Administrator Harvard Business Review
cation conversion project management volume 52 1974 pp 90 102
and testing The business undergaduate
course is strictly how to providing 7 Nunamaker J F Jr J D Couger
methods for accomplishing a set of anal and G B Davis editors Information
ysis tasks The computer science Systems Curriculum Recommendations for
courses also primarily teach tools and the 80s Undergraduate and Graduate
techniques although the students Programs Communications of the ACM

complete a project as well 25 1ll November 1982 pp 781 805

The MSIS program is based on a combina 8 vlagner J L A Survey of MIS
tion of the professional and business Faculty and Programs 1987 Midwest
curricular guidelines as well as the Business Administration Association
demands of a particular student body and Annual Meeting Chicago March 1987
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be Master or ScJLerm 1n MrS

A ttxIel 0Jrr10ul1mtiah L1es w1th AAalB

lbcIIIasAPolladc

thlLwrs1t
ScDxlor RiHrinema SIn AdII1n1strat1a1

Pitblburgb PA 15282

ABmWf

lh1s paper presents the University Graduate l tInformticn SystEm3 MIS currtcum

The aJIl as presented leads to the degree of Mast of Science in MIS be aw des1gn is in

CCI1pl1anoewith AACSB gu1del1nes am stamards Inpl1 fran faculty the corporate OCIIIIUIl1ty am
former gnKluate sbxients was synthesized Irlor to the des1gn of this aJIl The content of the

carses in the 8ID reflect topics Wh1ch are ccXlS1dered 1Dprtant by the faculty as well as the

corporate sector

the curr1cul1Jll1 lhese are very in

quest1crJs am the MIS faculty of

Over the pastcoehalf dozs1 years the DFMA Mxle1 tkJivers1ty d1scussed each as we collaborated to

ll1rT1m11111 has attracted a great deal of attEnt1al assadle a proposal for a Master of Science

aDDr6 educators 1nvolved with plC6lam in inform in tmlagemerlt Informt1on SysteD8
ticn systEmJ The mx1el curTicul1ll1 has served as

the focal point for many of the curr1culun cl1scus

s10ns ch are interest only if you happen to

be with the problEm be d1scussed As is the case at IIJSt universities curr1culllll

developnErlt am II dIange is a rather

he orfg1nal DDdel ourr1cul1ll1 am the reI1s1a1have lergtby frOOESS at University A lead

been extrenely valuable to UOOergradBte inform time of apJrOX1mtely em year is DeCe8I8ry for

t10n systemJ education The true value the 1qlEllBltaticn of 1IIijor lbJS the

isd1ff1cult to define he obvious value
bulk of the ourr1cu11D design laic described in

of the docuDent is lARl i ed by tblse 1nstitut1oos this was ocmp1eted the of

ch aopted the mx1el curr1cul1ll1in lble hen 1987 for 1aplSDel1tat1on in the Fall of 1988

of coorse others relli ed value by adopt in

part Perhaps the UDdel ourTiculII1 has been nnst ll1r1ng the 1970 s University s School of

valuable to the DBSSes because it provares cliscur
amness and Aan1n1strat1on was a p1a1eer of sorts

sial It focuses discussioo for Managare1t in that it offered a am wb1ch awarded the

Infornation Systems MIS edooators It provides a
of Master of Science in 1bs1ness InfOlllBtion

focal point lbther one agrees or disagrees with Systems Unfortunately the plqp8ID was d1scon

its content The interaction which results is t1nued in the late 1970 s due to the SolDol s

healthy in that new tlnJghts am ideas often inability to JrOVide t1rxi1ng in the form of

result Nearly all MIS educators have benefitted qualified faculty and XIIp1ter resooroes The cur

either directly or i1Xl1rectly am their prograDB
rent MIS faculty which lUIDers six was charged

are probably better am9 as a result of the
with the task of reinstitut10n of a DBSter s level

mxlel curriculllll ptgl aul in managaoent infonrat1al systans The

autmr served as overall ooord1nator of this

nrlng the past several years there has been oon project
s1derable discussion ooooern1I graduate study in

MIS bt are various institutions do with
A logical starting point seEII8i to be a justifica

curricul1Jll1 Swld there be amxlel curr1culllll for
t10n of need for this p s 1lA

graduate study in MIS Ibw are the accred1 pr is rather healthy with a stable enrollroont

stamaros establisl1OO by the American AssEmlyof
of aboutlOO students IlDStly ptttt1me lkMNer

Co te Schools of lbs1ness AACSB affect a review of cs am a perusal of the
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literature 1ndioate5 that in the future we my deal of d13cussioo 00 our part oonoerned the

have to depea1l1Dre am mre on the oon traditiala1 diverse bac1grourris of the students the

student to naintain steadystate enrolJnEnt program A dde rar e of 1ncming oanpetencies

Universities nust address the neals of the oon IIIJSt be accalllDdated through te require

tmtitiooal student Many feel that there will be IIBlts We alle not at the stage in our developl8lt

an eupmsis 00 the college ltlere fE totally canfortable with this very

croice of graduate stulents as the declln slgnif1cantvariable

applicant pool of traditiooal college studer1ts

its life cycle 4 p 35 In the act Bl ClITiculun design we EIIPloyed a

Additiooally the traditiooal MBA d has 0CIDe DlX1el quite similar to that advocated by Lane

uOOer elCter1sive criticisn in recoot years 6 p Harpell am tJansour Their mxlelintegrates three

72 It appears that sate graduate students have major lnterE 3t groups namely the tmiversity

becaue scIDfJItlat disEnchanted with the rather brai business and iodustry am stOOents 3 p 367
and gmeral exposure offered by the typical HBA

prcgram am have EQIeBSed 8 desire for the DDre The KrS faculty of Jquesrle University are an ex

i li7ed master of sc1EIlce MS dEwee Amtber traIely oa t group WOO blerd teOOnical

factor ooosidered is oanpetition frail other 1miver oanpetEncy am 1lBllJger1al expertise They are both

sities ooy me other 100al AACSBaccred1ted research ani teachingorlEllted They are current

university is currently offeri a graduate prcglalll in the MIS fJeld am they have an excellEllt sense

in MIS am it is billed as a oonoeotrat1on of art1culatkl 1 for courses within the curr1culun

Finally P1t houses a a1gnif1oant mIIber of As an 1ns1 Jtional designer the autbr dean9 the

corporate headquarters and the demarxl for well above qJalit ie3 asbe1ng critically 1nprtant be

trained MIS POfess1a1als is substantial 1b1s it faculty group has a st sense of t in

seaJBi as tlD1gh sufficient justification for the the curTiculiD am a1ao bat outccmes will result

graduate MSMIS am exists Perhaps IIDst significantly this group possesses
an uncanny ability to discUss argue deliberate

The next consideration is the aooreditation guide am eventually arrive at SCJl2 of a

lines provided by AAcm Any al4 within an ClCX1SEf1SUS

accrOOitai which offers the degree
nust be tailored to suit the guidelines rOVided by The autbrsurveyed the corporate sector last year

nus is particularly true in the defined am oought the corporate sector s ranldrg of 1S

oamrIlbody of koow1edge courses 1 p 30 i 5 pp 2 3 These were

that IUuesne s School of 1s1ness am AaD1n1stra synthesized am inte@ated into the COllSeWrK of

tion has beEn accrEdited for years faculty the proposejl nndel

stamards am sv1mi noo stardards are currently in

place for the existirg HBA PfOiJaDI 1 pp 2223 F1nally the faculty was able to gather 1np1t am

llnls caref1lattention was given to AAciB guide ideas fran three graiuates of Duquesne s fonoor

lines for curr1culun in arr1 at the m1x of gnduate al81ness Informatioo Systsns plCgISIIl

coursa rk POposed for wrglCduate MSMIS mxlel strengths Ind of the pr4ldLll

were d 1ed am considered as the current mdel

The curr1culun process itself was also an was l

area of ooncem bat saret1mes Cla1tralers1al

docuDent the DM tlde1 urrlculun POided a befI1rm to dfsigJl this graduate 1fMScurr1cullll1

start point for discu 1nt1 2 Al we were made pcecUble by a aIIl deve10plBlt grant

have IX interest in duplicatirg wr urx1ergraduate to the faculty The mmey was well spent as DmIY

in MIS conceptually t the DFMA tbdel collective IDuro of brairrstorm1ng am individual

Qlrr1cu1un is applicable In our di sCUQOI1S we burs of QUSe proposal writ1ng resultEd he

agreai that everythirB has to be offered at a autmr mcxlrage5 others aspiring to write or

higher thooret1cal level than theuniergraduate rewrite cun iculun to potent1al grants for

oourses with a sub8tant1ally increased research this plrp OO if financeS are a fIOblan An

am lIIUlEIgelia1 We t t it to be excellent case am rationale can be statEd

espec1a1ly 1JIportant to arrlve at a lAnCP betllJeEn

oonoeptual theoretical am IftCtioal content of

courses Amther factor ltlich lEmmted a great
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THE PROORAH F sroom cnm I5 Fourmtioos Prerequisite Core IA

The 1l1mary objective of the MSMrS prqsraIIl is to Credits

develop tOOse which the 511 Q1antitative Analysis for MmagalEnt
grrouate for prodootive careers in such positions Decisions 2

plOglawllel analyst systeu5 analyst systEms d 512 Foondatioos of Acooont am Ontrol 2

sjgner IXOject manager database administrator 513 EoorxIDics for Managers 2

data oarmm1cations i lll ist expert systans 514 F1nanc1al Cootrol ofCkgan12atioos 2

developer infornatial center coosultant am in 515 Mmagemsnt Informatioo Systems 2

fornatial systans manager Sbx1ents are trained in 518 Law for the Elcecutive 2

the management of mxlem organizations AACSB 519 tmagerialMuiret strategies 2

Cbmm fudy of Knowledge Core UT1culllD for MBA

carxiidates as Well as the tecbnical am conceptual amn ReQuired MBA Courses Total ofE Credits

aspects of infornatioo

systEms be student is also tto urmage 521 EhvircnDent ofB1s1ness 3

infOnIatioo flow am to treat infornatial as a 523 tioos am Productioo Mmagaralt 3
valuable organizational resoorce SaDe of the 524 Organizatiooal Behav1Dr in M3nagealt 3

specific techn1cal ooopetencies llbich the stOOent 528 strategicMmagaDent 3
will possess upcrl ocqletial of the BlIl in

cllXie the abilities DE m Area of Cbloentration hurses
Total of 24 credits

1 To analyze strategically tact1cally am

eClOlDIIically the infornation neOOs of an REXmRED CDJHSES 12 Credits

organization
2 To design infornation systems 541 Qnputer Coooepts am Systan Software 3

3 To effectively use structured tools am 544 Systeus Analysis 3

tecbniques 545 DatabaseMmagaDent SystEms 3
4 To develop a solid oonoeptuallDierstani1ng of 642 i 8100 SUpportEIcpert Systeus 3

systens sofbere arxi its interaction with 648 Infomatioo System Desjgn Project 3
hardware

5 To assess am select apJrOJrlate 0CJIpUter J1mIVE mRSFS 2 Credits

hardware and software

6 To perform conceptual logical am P1YS1cal 542 Advanced Software lpport SystaDs 3
database design and 1nplEllBltation 641 EDP Audit and Systan Ontrols 3

7 To t1lderstard the role of expert systEms arx1 643 Mx1el1ng arx1 S1III1latioo 3
dec1sion support systeulJ am be capable or 644 Heur1Btics am Expert
appl than to a given situation Systems 3

8 To analytically apply md sofbere 645 ManagsIs1t of the Infomation Resource 3

techniques 647 Distr1buted Infornation Systems 3

9 To manage infOnIation system resources am 649 Research ProblEJIS 3
10 To 1nplEllBlt system projects

Students entering the MSMrS will therefore

A breakdown of the coorses which CCJJprlse the M be required to oooplete aminimInof 36 and a nexi

MIS of studies follows DUD of 56 credits depeOOing on their uOOergraduate
arxlor their ability to demlnstrate can

cum IA Conventiooal MBA PrereQu1s1tes patency by examinatioo in a given area In

Prerequisite for Core I B adtion IlOfic1ency in CXBL is a

Credits required entry level 0CIIpetErlcy Fach sttxient s

transcript will be evaluated men the student is

501 ltithESJatical Fourxlations for Mmagemsnt 2 accepted 1nto the The total l1UIDer of

502 QnputerFundalmtals for Qlantitative credits required to ooop1ete the degree will be

Mmagement Techniques 2 established am the student will be notified

503 statistics as a sis for 1a1 of the availability of 0CIIpetErlcy examinations

Decisioo Making 2
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1ft with MIS Coll Schools of Js1neas

In conjunction with the offerings 2 CIS 86 The DIMA tbtel QJrr1cullJll for tJrxieI

the ScOOol of l1Jsjness am Administration will also graduate Cooptter InfonlBtion Systems SeooOO

offer added flexibility in its offerings to MBA Fdition ata Processing Mmageralt Assoc1a

stXients by offeriIg a oonoentration in MIS By t1olli Twf 1986

devoting nine credits within the current MBI struc

ture to MIS electives students can earn the MBA 3 lane Michael s Harpell JciJn am Mansour

with a oonoentratial in MIS All An Integrated ApJl08Ch to QJrr1cullJll

Desi8n Reie 3ign Journal of FDucatioo fQ

students pursuing an MBA with a ccmentratial in aminess tony 1986 pp 367 JlO

MIS are eooouraged to take
4 Ol3cn Carol and MUtal A A Pr

541 Canputer am System Software limjnaryAnalysis of the Decision Process of

544 SysteDB Analysis Gra1uate Stooents in OJllege Oloioe College

am raitl SumBr 1985 pp J1I315

am an aiditional elective fran aIlIX8 542 641

642 643 644 645 em 647 5 Pollack 1laDas A am Jobn C

I11sinesslEducat ion Collaboration es

Corporate Adv1aary brei Ranked by CIS Professiooa1s fJ1
Pro leed1ng3 pp 6366

In an effort to provide a IOOan1rlgt11 IXOgl8IIl of

inBtrUet1an in MIS at both the urx1ergraduate aOO 6 WiOOsor IA1ane and 1@le Francis R

graduate levels the ScOOol of amness arx1 Admini the MBA Curricullln Interfaces August

straioo bas formed an MIS Corporate Advisory 19B2 pp 72 77

Ibard be p1lPOSe of the advisorY board is to

make realistic tLoos overall

curricullJll hardware am software support be

advisorY board will meet regularly am will trO

vide both the tam the 1Dpetus to keep the

ElIIl current It is our opinion that this close

tie am interact10n with the corporate caIIIID11ty

will be a s1gn1ficant factcr in estab a

1on of exceJlEme for our l6HIS pltilam

DD

lh1s paper hasJlElISEIltEd the collective of

the Dlxpesne University MIS faculty in the fonD of

a IIXldel graiuate curricu1Jn l to the degree
of ttster of Science in MmagsDent Informtion

SystEm be curricullJll des1gn oarpl1es with

stamards am guidelines It is the autOOr s rope
that this mdel curricul1Jn rmy serve as a doclJDent

lirldl initiates cI1soJS itYl am subseqUent refine

IlSlt DI1Ch as has beer1 the case with

the DM Mldel QJrrtcuhm be ultillBte result

will tbm be better grcduate MIS BIIIS fran

lItlich lrle all can benefit

1 AACSB AccrEditatioo Coonc1l Policies Pr0

cedures arx1 Stardards AD2rican AssEmbly of
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The results of this three year study suggest that an instrument has been devel

oped which identifies the Attentive Locale of participants in a program As

a function of prior knowledge participants exhibit differential tendencies to

be receptive to ins tructi on and to assimi late informat ion It is bel ieved

participants progress through the five hierarchical levels of Gather

Internalize Assess Share and Expand The Attentive Locale instru
rrent has been developed to identify the hierarchical level of a participant
for any program or content The information from the instrurrent developed by
this research permi ts informed deci sions to be made regarding instructional

programs Measur ing the Attentive Locale faci li tates the decision making
process by providing a uniform rreasure of the level of reception participants
may exhi bi t toward instruction With this informat ion educators may make
inferences which allow them to IlDre effectively group participants design
projects or alter existing programs

INIROOOCfIOO the Attentive Locale faci Ii tates the

decision making process by providing a

The performance of an individual and uni form rreasure of participant s readi
to a great extent the effectiveness of ness to be receptive to a program s

a program is affected by participant content Thi s rmy help educators rmke

attention The degree to which parti inferences which allow them to affect

cipants are ready to take part in a the focus and pace of a program
program can be valuable information for
educators By assessing participants
potential attentiveness educators can RESEARCH BAS IS

begin to tailor both the rrethod of pre
sentation and the type of information It has been suggested that the persis
provided tence of the process of change has

caused signi ficant concern among educa

The results of this three year study tors A IlDdel was developed based upon

suggest that an instrurrent has been concerns which educators express during
deve loped whi ch identifies the Atten the time in which a program is undergo
tive Locale of participants in a pro ing change The concept of Stages of

gram The information gathered from Concern is a signi ficant underpinning
the instrurrent developed by this re of the Concerns Based Adoption Mdel
search permi t informed deci s ions to be The IlDdeI suggests that individuals
made regarding potential participant develoXIlentally progress from a stage
levels of attention Identification of of concern about becoming IlDre aware of
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the innovation at hand through expre mre nearly rooet a participant s needs

ssing a desire for refocusing on The Attent ive Locale suggests that the

other related innovations After learning process may be represented by a

determining an individual s Stages of continuum along which a participant may

Concern indicated interventions may be located The cont inuum is identi fied

be suggested in an at tempt to remedy or by five hierarehical processes which are

alleviate the level of concern The referred to as Descriptive Categories
mde1 is founded on the concept that

concerns about a change or innovation Descriptive Categories
will inhibit the process of change By 1 Gather information flow from the en

intervening appropriately educator s vi rOnID m t tOl the learner

concerns are removed and the intended 2 Internal integration of external in

innovation can take place formation wi th gathered information

3 Assess prior i tizati on of internal

Another rrode I suggests that the deci ized information

sion making process is based upon a 4 Share outflow of information which

progression through stages referred to has been assessed

as the intelligence stage design stage 5 Expand extension of shared informa

and choice of solution Essentially tion into other realms

the rrodeI is based upon a progression
of participant information stages from

awareness through evaluation of identi PURroSE

fied alternatives It is bel ieved that

the participant must effectively com The purpose of this study is to report

plete each successive stage in order to the develoX11ent of an instrument design
arrive at an accurate and valuable ed to determine the degree to which par

decision ticipants perceive themselves to be con

sistent wi th the thrust of a program

As a resu1 t of these studies the It is bel ieved that the Attentive

Attent ive Locale study was begun Locale or alignment wi th an instruc

The Attentive Locale concept is based tional ntent differs among individuals

upon some of the combined pr inc i pies of over time The rooasure of Attent ive

these two stage or iented mdels The Locale is a reflect ion of the indivi

Attent ive Locale concept is learner dual s pl rception of their similarity to

and program di rected as opposed to the the program s goals The goal of parti
educator or dec is ion or iented approach cipants who desi re to Gather informa

of pr ior research The Attent ive tion about the content of a program will

Locale rrode I rooasures the percept ions differ from those wanting to Share

of the participant learner in an instr their knowledge wi th others Li kewi se

uctional setting Data gathered participants desi ring to rrove on to

through use of the Attent ive Locale other areas and Expand upon the goals

quest ionnai re provides a rreasure of the of the pr ograrn wi 11 di ffer in Attentive

degree to which the participant s per Locale from those who want to Assess

ceptions are coincidental wi th the the prolFam s goals By knowing the

goals of an instructional program Attentive Locale or focus of attention

Instead of attempting to identi fy con of participants in a program instruc

cerns the participant has toward an tion may be targeted to rooet their

innovation or decision the Attent ive needs Or the participants having a

Locale concept rooasures the partici simi lar Attentive Locale may be group

pant s perception of simi lar i ties bet ed together in order to faci Ii tate the

ween themselves and the goals of a instructional process It is valuable

program As a result a positive to I ecogn ize that the Attentive Locale

approach is taken in 1JVhich the roothod is based upon an individual s perception

ology of instruction may be al tered to of the a1 ignment between themselves and
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their perception of a program s content RESEARCH DESIGN
or goal at a given time In addition
to identifying the Attentive Locale The Attent ive Locale questionnaire
of participants in order to more effec was administered to full time students

tively disseminate information the at tending class in the School of Is i
value of a program rmy be assessed ness at a central Texas state supported
The Attent ive Locale of a group or university A total of 558 subjects
sub group rmy be determined pr ior to were used to develop the thirty 30

beginning instruction and irrmediately question set and the five 5 Descrip
following cOlTl letion of a program A tive Categories Class content involv

pretest posttest change in Atten ed Computer Information Sys terns Man

tive Loca 1e rmy be interpreted as an agement Infonnation System and NWnage
effect which the program has on the ment Policy courses A pretest post
participants If a program s goal is test des ign was used dur ing the three

to foster awareness a measured shift 3 year develo ent process The
from Gather to Internal rmy be inter questionnaire was administered to

preted as indicative of the program s subjects attending class on the first
effectiveness However a measured day of class after the syllabus was
Attent i ve Locale change from Gather provided by the professor concerning

to Expand may suggest that saturation the topical out ine of the class con
and perhaps boredom has overcome the tent After conpletion of the course

participants desire to remain atten of study but before final examination
tive A large shift in Attentive the posttest administration was conple
Locale may further suggest that the ted The subjects were instructed to

participants content knowledge is high rank each of the questions according to
but that they were bewi Idered by the how we 11 the statement is descrip
introductory jargon when the Attentive tive of you the subject as they
Locale was measured perceive the content of the course of

study The subjects were infonned that
the ques tionna ire was part of a re

QUESTIOONAIRE DESIGN search project and had no effect upon
thei r gr ade Subjects were ident i f ied

A Likert type scale is used in which by us ing only the last six 6 digits
zero 0 represents the non appl icable of their social secur i ty number in
category and one 1 through six 6 order to pair pretest and posttest
indicate increasingly greater degrees answers

of agreemen t be tween a statement and

the participants understanding of the
thrust of a program The instrument is RESULTS

corrposed of 30 statements each of
whi ch is logically associated wi th one The Statistical Package for the Social
of the five 5 Ii s ted Descriptive Sciences SPSSx employing a Pearson
Categories The thirty 30 statements COrrelation PEARSON OORR and aT test
have been randomized on the basis of T TEST in a two tai led test for
logical association wi th these terms statistical significance are bel ieved
As a result it is bel ieved that a to be appropriate measures The rank

logical association between the thirty ing number on the Likert type scale
30 statements and the Descriptive 0 6 which the subject assigned to

Categories is not apparent to the par each que st ion was used as input data
ticipant The questionnaire rmy be for PEARSON OORR statistics The mean

scored by adding the points assigned by rankings for all statements within each
the participant to the ques tions in Descriptive Category was used as input
each of the five 5 Descriptive for T TEST stat istics COrrelation
Categories coefficients were determined for ques
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tions in each Descriptive Category REFERIDCES

Wi thin Descriptive Categories item

correlations of 6500 r 9800 at a Fuller F Concerns of Teachers A

confidence level of pC05 have been Deve IOJlTlenta I Conceptualization
observed for all questions However Airerican Educational Research Journal

IOOS t quest ionnai re items correlate wi th vol 6 pp 207 226 1969

other i terns in the same Descriptive
Category at values greater than r Hall Gene E The Concerns Based

7500 and pC 001 Further T TEST Approach to Faci Ii tat ing O1ange

resul ts indi cate significant differ Educati onal Hor izons voI 57 pp 202

ences between the lOOans of Descriptive 209 1979

Category rankings wi th confidence

levels of p Ol Hall Gene E The Study of

Individual Tlaacher and Professor

Concerns About Innovations Journal of

DISCUSSI Teacher Educat ion vol 27 pp 22 23

1976

The statistical analysis of the data in

dicate the uniqueness of each of the Simon B A The New Science of

Descriptive Categories because the Managemen 1 Decision Harper Row

statements included in each category Pub 1960

correlate well with one another Thus

they independen t1 Y indicate the degree
to which participant perceptions coin

cide wi th the goal s of a program It

is bel ieved that the results of this

study suggest that the Attent ive

Locale questionnaire is a valuable

instrwrent which may be used to facil

itate the instructional decision making
process The Attentive ucale ques
tionnaire may be used in at least three

broad areas by professional educators

The concept of Attent ive Locale is

bel ieved to be valuable for lOOasuring
the readiness of participants to be

receptive to instructional programs

the implementation of a program and

the alteration of inplace programs
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