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WELCOME TO ISECON 96

Information Systems Education The Gateway to the Future

I am pleased to welcome you to the 1996 ISECON conference On behalfof the

Board ofRegents of the Education Foundation of DPMA the steering committee

and EDSIG I would like to thank you for your attendance and participation in

ISECON 96

In this year s conference you will find some exceptional presentations on

Information Systems Education As with past and future ISECON conferences

the toughest decisions may be which of the sessions to attend and whjch to read

about in the proceedings It s time to make and renew acquaintances in the field to

check out the latest offerings from the exhibitors and to be invigorated by speakers
panels and workshops on Information Systems Education topics

Be sure to catch the keynote address on Education to Solve Software s Chronic

Crisis Take in one of the special practical workshops from curriculum design to

object oriented COBOL and topics in between Sunday s luncheon is always a

highlight of the conference as the EDSIG Education Foundation s Distinguished
Information Systems Educator ofthe year Award is presented and the recipient tells

of her research in the field Take time to reflect and to bring your ideas and

successes back next year as a presentation to ISECON 97 to be held in Orlando

Sincerely

f
Bruce A White Ph D

Conference Chair
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WORKSHOP

OBJECT ORIENTED COBOL

Edmund C A anga
The COBOL Group

Object technology is taking the software world by have taken their tolL Today COBOL stands at the
storm Objects are thefuture by the year 2000 crossroads oftwoparadigms structured methods
80 ofall distributed computing will be object and object technology Procedural COBOL and
oriented Already objects have been responsible structured methods have outgrown their own

for a metamorphisis across all phases of the rulesofselfregulation and anecdotal techniques
software lifecycle spawning new subdisciplines It is time to move ot thefutre It is time to move

that include object oriented analysis and design to Object Oriented COBOL

object oriented databases object oriented

operating systems and object request brokers Come join with us in a day long seminar as

Edmund C A anga explains Object Oriented
Objects are not limited toa singleplatform they COBOL
are equally athome on apersonal computer PC
as on a mainframe client server network or the Session 1 Learn the syntax and semantics of
global Internet Objects are not afad but the Object Oriented COBOL including classes
extension of abstraction and encapsulation ojbects andmessagepassing
techniques that have been evolving since the
earliest versions of COBOL Session 2 Understand how inheritance

polymorphism and abstract classes are

Object Oriented COBOL is the latest evolutionary implemented in Object Oriented COBOL
step in COBOL s history COBOl is a survivor
with a long rich colorful and at times turbulent Session 3 Participate in a small object oriented
history of adaptation tochange Although analysis and design session and learn why
COBOL s robustness and scalability have served progrmming with objects is not necessarily
it well the limitations ofthe structuredparadigm object orientedprogramming

1
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An Introduction to Developing Multi Tier Client Server Applications
Using PowerBuilder@ 4 0

Mayur R Mehta Southwest Texas State University San Marcos Texas 78666

George W Morgan Southwest Texas State University San Marcos Texas 78666

Introduction Objectives or the Workshop

Every decade the field of computer information 1 Provide participants new to the client server world

systems seems to undergo major changes 1970s saw the an understanding of the concepts behind the client

birth of on line transaction processing systems and server paradigm and multi tiered client server

management information systems In the Eighties the applications development methodology

focus shifted towards PCs executive information systems 2 Present all understanding of event driven GUI

and expert systems The 1990s have already given us programming techniques
powerful microcomputers GUt OOP powerful database 3 Introduce l he participant to the rich application
servers and of course client server architecture development features offered by PowerBuilder@

4 Demonstrate the use of PowerBuilder@ in developing
Downsizing rightsizing and clientserver computing multi tiacd client server applications

have become the hottest topics in the IS field With this

shift towards the client server paradigm has come a Workshop Outline

sleuth of new application dcvelopment tools These 1 The Client Server Paradigm
visual programming tools enable IS professionals to I I WI at IS Client Server Computing
rapidly develop industrial strength client server

12 Approaches to Implementing Client Server

applications that pennit users to retrieve and manipulate Pawdigm
enterprise wide information scamlessly and effortlessly 1 3 FUl1ctiomil Application Distribution
using a GUI front end I 3 I Presentation Logic

In addition to the clientservcr paradigm shift the
13 2 Application Logic Business Rules

emerging technology has also brought about another
Information RetrievalManagement

major problem Industry IS managers havc found it Logic

difficult to recruit people who are skilled in the use of 2 Event Driven GUI Programming Techniques

newer application development tools Universities across 3 Introdllction to PowerBuilder@ Environment
the nation are revising their curriculum to meet the 3 1 PowerBuilder@ Painters

changing demand and expose students to the new breed 3 2 BUIIlding Graphical User Interface Front End
ofapplication development tools 3 2 1 Single Document Interface SDI vs

In recent years PowerBuildcr@ has become a
Multiple Document Interface MDI

applications
dominant client server application development tool 3 2 2 GUI Controls Objects
PowerBuilder@ provides cross platfonn full function 32 3 GUI Design Paradigm
GUI features coupled with the ability to easily connect to

a wide variety of database servers For this reason it has 4 Building Back End Database Server

become the application development tool of choice for l 1 1 Using Watcom

developing applications that arc flexible scaleable and l 1 2 Using MS Access

that can exist on a multi platform network 5 Connecting GUl Front End to Database Server via

This workshop is designed to introduce the novice
PowerE3 lilder Datawindows

participant to the use of PowerBuilder@ in developing
S 1 1 Constructing SQL

robust client server applications The workshop will 5 1 2 Selecting Presentation Format

strive to achieve the following objectives S J 3 Need for Middleware ODBC drivers

A shor case study will introduce participants to a

step by step Ipproach to developing client server

applicatiow Ilsing PowerBuilder@

2



Workshop
Introduction to Visual Basic

Cathy Bishop Clark

This 90 minute workshop will introduce educators to the main features of programming in
the event driven visual programming languageVisual Basic Select components of the
Visual Basic environment will be illustrated Although the workshop will not be hands on

we will as a group interactively develop some simple Visual Basic Applications

Visual Basic allows programmers and novice students to create highly visual relatively
sophisticated programs with little experience It is an exciting and engaging language
Although introduced only recently it is becoming quite popular The syntax ofVisual
Basic is easy and the environment support quick implementation This gives a beginning
student a sense ofachievement and a feeling ofhaving control Until recently most of
the books available for Visual Basic were reference type however several introductory
textbooks appropriate for an introductory programming class are currently available Just
as C C has replaced Pascal in many universities it may be just a matter oftime before
Visual Basic will replace other versions ofBasic in introductory courses

A outline ofthe topics is shown below

I History Overview of Visual Basic

II Overview ofthe Visual Basic Environment

a Form

b Properties
c Tools
d Project Box
e Help

III Designing the User Interfaceselect tools
a Labels
b Picture Boxes Images
c Text Boxes

d Commands
e Frames

f Combo Boxes List Boxes

IV Programming Structures
a Data Types
b Basic Control Structures

V Simple Example Programs

VI Visual Basic Resources

3



PANEL SESSION

DESIGNING A CIS CURRICULUM TO MEET IjVDUSTRY SPECIFICATIONS
A PROJECT OF THE NATIONAL SC1ENCB FOUNDATION

PANELISTS

David L Feinstein

School of Computer Information Sciences

University ofSouth Alabama

Doris K Lidtke Michael C Mulder

Towson State University Nationalr Sdellu Foundation

The National Science Foundation isfunding a The industlry representatives have developed a

three year effort to define a curriculum and a Profile of the Graduate specifying th ideal

delivery mechanism for Computer Information characteristics for a new hire The entire task

Science The unpreecedented growth of force is developing the curriculum to meet the

Computer Information Science and the needfor industry spel ifications Thepanel will present the

qualifiedpractitioners in thefield have motivated Profile of the Graduate and the resulting first
this curriculum design One of the unique year curriculum Initial pilot sites have been

aspects ofthisproject comesfrom the composition chosen and initial implementation has begun
of th task force Halfof the group comes from This l as included a strong component ofjoint
business industyr andgovernment and the other student and industry professional teams working
half from academia Representatives from on mission Critical applications
aerospace banking and telecommunication are

actively involved in the definition of the model

4



Building Cool Worlds With VRML
Lynn R Heinrichs Western Carolina University

Introduction VRML World Wide Web Resources

Faculty experienced in developing HTML documents Cool Worlds
may be ready for the next step in World Wide Web www netscape com comprodproducts navigator live3d
publishing building 3 dimensional interactive cool worlds html
environments One tool available for creating such cool
worlds is the Virtual Reality Modeling Language Introduction to VRML
VRML VRML worlds can be embedded in HTML www netscape com comprodproducts navigator live3d

documents to breathe life into World Wide Web pages intro vnnlhtml
WWW authors can use VRML to rotate objects move

through rooms and buildings and fly over landscapes to VRML Repository SoftwareModelers
name only a few applications www sdsc edu SDSC Partners vnnl software

modelers html
Many of the same questions surrounding HTML

development also surround using VRML How does one VRML Repository Documentation
create a cool world Is the technology complex to use www sdsc eduiSDSCPartners vnnl doc html
Does the technology provide an effective vehicle for
communication Will perfonnance be acceptable to users Virtual Reality Modelling Language VRML Forum
What type of resources are required How much does it vnnlwired com

cost to get started The purpose ofthis workshop will be
to provide an overview of VRML for faculty who are VRML Repository
interested in I developing their own worlds or 2 sdsc edu vnnI
providing VRML coverage in the infonnation systems
curriculum VRML

www vnnlorg
Workshop Outline

VRML Update
I Introduction to VRML cedar cic net rtilmann mm vnnlup htm

A History
B Applications NCSA VRML Home Page
C Tenns and Concepts www ncsa uiuc edu GeneraINRMLNRMLHome html

II Building Cool Worlds webdog s Virtual Reality
A Coding by hand wwwwebdog comlvr html
B Using an authoring package
C Demonstration ExpressVR Home Page
D Design considerations www cis upenn edu bradaIVRMLExpressVR html

III Resource requirements Virtual Reality VRML Library
A Software cedar cic net rtilmann mm vnnl htm
B Hardware
C Cost Yahoo Computers andInternet lnternet World Wide

Web Virtual Reality Modeling Language VRML
IV Role in the IS curriculum www yahoo com Computers and InternetInternetWorId

A World Wide Web Internet Wide WebNirtual Reality Modeling Language VRM
B Multimedia L
C Application development

Web Developer s Virtual Library VR
V Getting Started www stars comNlibProvidersNR html

5

111111111111 111



KEYNOTEADDRESS

EDUCATION TO SOLVE SOFTWARE S CI1RONIC CRISIS

Dr Carl Clavadetscher National Defense University
202 685 4881

clavadetscherc@ndu edu

Introduction In IS education we can derive our Our curricu lar efforts cu ently areprogrammer

IS curricular standardsfrom internal or external centered Can we live with a shift to software
sources If we choose internal we will surely system development centered Can we de

become a selfpropelled auger as we drill and drill emphasize Irh elopment of code in many syntax s

until we disappearfrom sight into a hole we have to emphash e processes which are critical to

created development of industrial strength software
systems

Good news demand is high for ourgraduates
system development has never been more central Can we co opt the attacks of the SE folks and

to national success IS is at a state of maturity incorporate industrial best practicesfor software
where we get attention often negative systems development in our curriculum The

UMUClUltJCP Master s in Software
Bad news system development efforts within the Engineering program taught outside of the

private sector government agencies and DoD engineering disciplines focuses on building
are notoriously unsuccessful a batting average robust software Can we use this at the

below 100 We are under attackfor that undergraduate level 1 believe that we must

bo owfrom t

Causes of the failures are institutional and

process control related To write Can we incorporate more industrial connection in

coderequirements is to make misteaks our curricular process as with the NSF effort

Catching mistakes is the key The SEI CMM Within DoD we have functional boards of
model labels most software development efforts as qualifiedprofessional who develop competencies

level 1 or individuals and heroics no for information resource management and

foundation software process control structures software acquisition which then drive the

individuals fighting battles instructional design and delivery process It

works

The Key To the extent we don t teach those

software development practices necessary to move Our groduaJe5hould beable toproduce industrial

above and beyond level 1of the CMM we educate strength software in a commercial environment

for individual and heroics behavior and we are 1 pose all Information Systems Education

sadly apart of the problem Maturity A odel 1 The 95 DPMA Curriculum
2 industrial practice 3 and best practices

Not only is industry under attack ISlCS cours ewo
k

education is also Software Engineering
advocates are pushing for licensing of software Dr Clavadetscher teaches software project
engineering professionals graduates from E managemE l1t courses in DoD

schools SE advocates are accurate in their

criticisms of the ACMCS curriculum Will we

respond to them
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Crafting A Business Bachelor of Science Program
in Information Systems Following on IS 95

Les Waguespack Donald Chand Doug Robertson

Computer Information Systems Department
Bentley College Waltham MA 02254

Iwaguespack@Bentley edu
617 891 2908

ABSTRACT

IS 95 has been long awaited to give direction and scope to the information systems education field Although expansive in
its breadth it does notprescribe a framework for implementation and IT faculty will be challenged to do it justice This paper
is a brief description of one attempt to frame the scope and content of IS 95 in an AACSB accredited bachelor of science
program consisting of only 30 major credit hours We present the structure and content of the BSCIS 96 program briefly
review the pressures that led to our revision effort and discuss a pedagogical innovation in ourdesign that facilitates our

framework

Introduction Our Legacy BSCIS Program
For the last three years an interdisciplinary and inter Within the AACSB framework BS students are

industrial panel of curriculum architects have been required to complete at least as many course credit hours in

formulating a vision for preparation of IS professionals via non business coursework as in business coursework
higher education programs The result of their labors is Bentley has chosen to implement the business core body of
called IS 95 Model Curriculum andGuidelinesfor knowledge CBK as a ten three credit hour course suite of
Undergraduate Degree Programs in Infonnation Systems business courses offered by the respective discipline

1 This model catalogs an expansive range of computer departments Similarly the CIS major requirement
science information systems management and consists of ten three credit hour courses This included
organizational behavior skills technologies seven required courses and three elective choices among
methodologies and professional practices that form the CIS courses The legacy program is summarized below in
scaffolding of the IS profession As valuable as is the the table
contribution of this model curriculum in its effective
enumeration of computing issues it also presents a Before BSCIS 96
bewildering challenge for academic program designers each 3 0 credit hours
Designers must fashion a currentday degree program that is Required
deliverable marketable staff able equip able CSl45 Foundations of Programming
affordable and can fill an accredited slot in an AACSB CS245 Program Data and File Structures
school of business CS201 Structured Programming in COBOL

Bentley College in Waltham Massachusetts is a CS312 Systems Analysis and Design I
private business college enrolling approximately 3 900 CS340 Data Communications
undergraduate and 2 000 graduate students matriculating in CS350 DataManagement
all the classic disciplines of business The Computer CS395 Systems Analysis and Design II
Information Systems department has offered a BSCIS

degree for nearly 15 years The BSCIS program has Electives

enjoyed national visibility and has graduated some 2 500 CS295 Computer Graphics
students All of the business programs at Bentley are CS300 Security Accuracy and Privacy
AACSB accredited CS335 Software Development using C and UNIX

Following the national pattern of IS program CS380 End User Computing
enrollments the CIS student body grew to nearly 500 in CS390 Software Engineering
the mid 80 s and drew down to about 100 two or three CS421 Internship
years ago Currently around 125 the BSCIS program is

again growing

7



Legacy Program Pressures BSCIS 96 Innovating Through Structure

A variety of market academic and institutional A central recurring theme in the BSCIS 95 review was

pressures developed in the last several years that the collocatIOn of pedagogy for the concepts or theories of

precipitated the curriculum revision that is reported here computing with specific technologies related to the

The market for our graduates has become increasingly professional practice of those concepts On the surface this

sensitive to specific technology education and skills with seems logical and even compelling since this form has

those technologies This was conveyed directly to the existed in our program and in most others for the last IS

faculty via recruiters and indirectly via student surveys to 20 years OVI r those years however there has been a

They requested more technology based electives and drammic sInH in the speed at which the technology

expressed more interest in the technology being employed component volve On the one hand the body of concepts

in a particular course than the concept or theory focus of and theory reached a degree of maturity that may be

the course In a parallel almost symmetric pattern college considered generally stable On the other hand the pace of

administrators and the board of trustees expressed concerns new technclcgy development and introduction renders

that our program might notbe current In many cases virtually all IS technology changing unstable As a

this could be traced to the retention of COBOL and a lack result course development had become somewhat

of hot button development tools or languages such as schizophrenic The pedagogy for the theory and concepts

C Visual Basic or PowerBuilder This perception cries out for carefully crafted abstractions that lead to

existed despite the fact that these tools and languages have effective generalizations of theory and principle The

been introduced often demonstrated and sometimes made pedagogy for technology cries out for more tools more

available for course related individual and group projects manuals llIore hands on and more implementation detail

Academic pressure was felt in the people costs of We hypothesized that separating the two paradigms of

maintaining course currency in the face of fast evolving pedagogy mi ght offer benefits We then set out to identify

technology Courses such as programming systems those areas cfpedagogy that might be so partitioned We

analysis design and data management were faced virtually settled on two core areas of the IS 95 framework the

every semesterwith good reasons for incorporating a new teaching of development through programming and the

software version a new tool or even a new technology teaching of madding through analysis design and data

into a course which primarily focused on teaching the modeling We assembled the current syllabi of courses for

concepts and principles underlying professional practice these two areas and proceeded to restructure them We used

With the number of majors near 120 no more than three a model of three credit hour concept course orbited by
sections of such a course could be offered per year The appropriate one and one halfcredit hour technology

preparation cost associated with integrating a new satellite s

technology e g configuration faculty training student The resulting model of pedagogy is based on the

exercise development lab resources project administration notion that the mature and more stable concepts and theory

routinely discouraged early adoption of new technology are best presented in the three credit hour lecture seminar

The preparation cost often prohibited any adoption since it format where the focus is on abstraction and the

was folded into the faculty course load of the 3 0 hour development of patterns of thinking about problems The

course complementary notion is the professional technology
Institutional pressure is that commonly found in any component that supposes a co or prerequisite of the

accredited higher education enterprise these days higher relevant concept course but focuses on the behavioral

production class size teaching load scholarship and cost details of the technology tool or language And it

controls limited lab support in equipment or personnel provides a hands on laboratory experience that is dependent
limited course development funding in grants or summer more on coaching or mentoring in professional practice
stipends In addition competition for shelfspace in the rather than upon lecturing in the classroom

semester course schedule limits the number of offerings
that can be made available for student choice Concept Technology Component

All these pressures and others too many to present Structure Impacts
here were named and described via a series offaculty task

lrl1e restructured pedagogy presented immediate

studies on the legacy BSCIS By examining each of the
prospects for combating the market academic and

CIS course offerings and the business curriculum context
institutional pressures we had identified For the markets it

within which the department must thrive the resulting is now possi ble to designate the specific technology e g
findings combined to move the CIS faculty to revise the

Visual BasicT PowerBuilder SQL SmalItalk etc

BSCIS curriculum The revision addresses these pressures directly in the course title listed in the catalog the course

and it does so cognizant of the national guidelines proffered schedule and most importantly in the students
in IS 95 transcripts Electives of a variety oftechnologies e g
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Delphi Filemaker PrOTM Visible Analyst COBOL business CBK college requirements Those aspects evolve
C etc may be offered as introductory or advanced independently of the major requirements The CIS changes
technology components 15 hours credit without the are totally compartmentalized within the thirty credit hours

major ramping up required ofthe concept courses and from which the new program was hewn
without consuming a full three credit hour course slot in We have focused on the concept technology
either the student s schedule or a faculty member s teaching component facet of the new BSCIS 96 revision in hopes of
load stirring a further exchange of ideas We have tried to use

The specific technology can be replaced without this limited space to share ourexperience in attempting to

impacting the syllabus of the prerequisite concept course benefit from IS 95 in our curriculum development IS 95
and the concept course can pick and choose among shows the breadth and depth of the IS discipline IS will
available technologies for in class demonstration without continue to be a challenge to colleges and universities

committing to full dissemination to each student or lab

station Both the pedagogy of the concept course and that Special thanks to the collaborative spirit and teamwork
of the technology component course benefit from the of the Bentley College CIS faculty Anderson Chand
undivided attention the course material enjoys from both Drake Englander Gorgone Green Grillo Kallman

teacher and student Linderman Robbert Robertson Saraswat Waguespack
The faculty who teach the concept course are not and Zbyszynski

automatically committed to teaching the technology
component Effective teachers of concepts and theory may I S 95 Model Curriculum and Guidelinesfor Undergraduate
be interchangeable among concept courses This becomes Degree Programs in nfonnation Systems Couger J

practical when movement from one concept course to Daniel Davis Gordon G Gorgone John T Feinstein

another does notpresume adopting a new tool or language David L and Longenecker Herbert E Jr School of CIS

simultaneously Faculty interested in particular University of South Alabama Mobile AL 36688 Fa1l95

technologies but unable to justify a full concept course

may wish to offer a technology component as a general
elective for student breadth experience or as an advanced APPENDIX
elective extending a previous introductory treatment in that

technology Faculty interest initiated electives may be Catalog Description Computer Information Systems
particularly useful for offering technology to non majors

Effective use of information technology will bethe mark ofIntroductory technology components offer students an

opportunity to enrich their resumes forjob search and successful enterprise in the 21st century Virtually every

sample computer technology potentially leading to a CIS business policy decision is intertwined with the application
minor ormajor of information technology to plan produce market manage

Institutionally the new structure allows technology and service business functions Careers based on a broad

education to be housed in a full fledged academic course understanding of information technology and expertise in
with catalog description specific teaching load schedule the analysis design and development of informationsystems
enrollment teaching evaluation and appropriate course will continue to grow innumber and importance well

development support This uncovers the role that beyond the year2020 The Computer Information Systems
technology plays in our curriculum and the cost that that bachelor s degree prepares graduates for just this promising
technology exacts We in CIS have noticed load creep professional future
where the technology components ofourcourse

preparation are either invisible or ignored in the assessment As a business major the BSCIS student learns the context

offaculty production Some of the technology and practice of business through courses in the business

components can or should be delivered by adjunct faculty common body of knowledge This understanding prepares
who in the practice of their primary profession are better the BSCIS graduate to be a full business partner who is
versed in the details of a particular technology than a aware of the interrelationships and inter dependencies in
faculty member could normally be At the same time and around modern enterprise in the commercial
such education would enjoy the co or prerequisite concept government and not for profit sectors And students are

coursework necessary to maintain the appropriate academic taught to recognize ethical implications in all business
level and rigor often lacking in activities labeled as situations and how to incorporate these in business
technology training decision making Upon this business foundation the BSCIS

Summary of the Restructuring Effort program equips the graduate with notonly the knowledge
and understanding of information technology capabilitiesThe course restructuring that is described in this paper and implications but also the expertise in best of breeddid not require changes in either the general education or the
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methodologies and tools for information systems 3 0 credit hours of CIS or IT electives

development The BSCIS graduate is prepared to excel in Students m choose one or more of the following as well as

anyof the emerging and varied roles of IT professional illlQthe rDJaining four electives above

business analyst systems analyst application developer Each of the cllowing will be offered with a specific

systems integrator IT liaison end usersupport network technology 111 Its course title and is one and one half hours

manager vendor representative and technical support credit

specialist
CS212 General Education IT Component

The BSCIS student learns through concept focused and CS221 OpE relting System Technology I

applied technology focused courses The three credithour CS233 Appli ation Programming I

concept courses emphasize the theory and principles of CS313 InterrlediateGeneral Education IT Component
information technology computer science and management CS322 Opereding System Technology II

that form the disciplineof information systems The applied CS334 Application Programming II

technology courses are one and one half credithours These CS363 Advall ced Data Management Technology
emphasize a leadingedge technology used to build CS364 Rape Application Development Technology
information system solutions These courses are designed to CS414 Advanced General EducationIT Component

develop self confidence expertise and a can do attitude in CS451 Object OJiented Programming Environment

BSCIS graduates These lab based applied technology CS452 Object Oriented Application Development
courses allow a close working relationship between student

and CIS instructor

Topstudents in the program are highlyencouraged to
Computer Information Systems

include an honors internship program in theircourse CSI01 Information SJstems from an Individual

sequence to provide an on thejob experience prior to Persplective three cre its

graduation Provides a comprehensive and current introduction to

information processing and the Bentley computing

Required Computer Information Systems Major
environment Focuses on understandin hepurpose and

underlying concepts of information tec ology and its place
Courses 30 0 total credit hours infcroblem solving The foundation of the course is the

CS101 is required general education for all students In ormation Processing Model as it relates to individual

computing needs Various operating environment are

24 0 credit hours of CIS core explored In addition the technological ethical and social

CS210 Business Through Information Technology 3 0 dimensionof emerging information technologies are

credits
investigated

CS220 Computer and Information Structures 3 0 credits
CS210 Business Through Information Technology

CS230 Algorithm and Data Abstractions 3 0 credits threE credits

CS231 Programming Environment Visual Basic 15 Prerequisite CS101

credits This course describes the role of information technology in

CS232 Application Development Visual Basic 1 5 the conduct of contempora business It focuses on the use

credits
of IT to facildate business c ange in

polii
and practice

CS340 Computer Networks I 3 0 credits
And it discusses the pressure that IT itsel has on changes
in business policy and practice It examines IT in retail

CS360 Analysis Modeling and Design 3 0 credits troduction financial and managerial business activities

CS361 Data Management with SQL 15 credits
his course ntroduces the students to the varied roles that

IT plays iI business and serves as a foundation for

CS362 Computer Aided Systems Engineering 15 credits business case study of particular technologies
CS460 Applied Software Project Management 3 0 credits

CS212 General Education IT Component one and a

3 0 credit hours of CIS elective
half credits

Prerequisite CS210

Students must choose one of the following electives
This course teaches a contemporary IT technology by usingCS401 Thesis Directed Study inComputer Systems 3 0
a comIuter based software package Students are expecte

credits to per orm operational exercise to gain experience and

CS402 Special Topics Variable Title 3 0 credits facility with the particular technolo designated for this

CS421 Internship 3 0 credits
course section tudentshave a broa choice of technology
appropriate for students with little or no technical

CS440 Computer Networks II 3 0 credits experience beyond CSI01

CS450 Object Oriented Technology 3 0 credits
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CS220 Computer and Information Structures three CS313 Intermediate General Education IT
credits Component one and a half credits
Prerequisite CS210 Prerequisite CS210
Surveys computer hardware and software architecture This course teaches a contemporary IT technology by uSingFocuses on terminology function and interrelationship of a comtuter based softwarepackage Students are expecte
components as buildinr blocks of information systems This to per orm operational exercise to gain experience and
reference knowledge 0 computer processors primary and facility withthes articular technology designated for this
secondary storage telecommunications fundamentals file course section tudentshave a broad choice of technology
system and operating system services and computer lan age appropriate for students with some technical experience
systems prJ

ares the student to understand the tradeo s in beyond CSlOl
systems an network design due to the underlying computer
platform CS322 Operating System Technology II one and a

half credits
CS221 Operating System Technology I one and a Prerequisite CS221
half credits

Prerequisite CS21 0 This course explores the internals and architecture of a

complex designated operating s stemsoftware The student
This course explores the basic features and facilities learns the design history genea ogy and comparativeprovided by the designated operating system software The functionality of this operati system relative to the
student learns the comparative functionality of this standard Bentley Computer onfiftiration system The

erating system relative to the standard Bentley Computer student learns system mterfaces 0 the operating system and
onfiguration system The student learns all the user the installation and tuninl of drivers networkin optionsinterfaces and user controllableoptions of the operating and storage management ntended for upper leve students

system and the installation and tuning of drivers with extensive computer experience
networkiny options and storage management Intended for
lower leve students with minimal computer experience CS334 Application Programming II one and a half

credits
CS230 Algorithm and Data Abstractions three Prerequisite CS233 of appropriate languagecredits

Prerequisite CS210 This course teaches the development of productionNote Not open to students who have completed CS245 applications using the designated language It focuses on

This course teaches algorithm development and analysis and
implementing appropriate control structures data structures
and file structures associated with professional qualitythe underlyinf abstractions upon wnich software systems a lications The student will be capable of performing all

are based It ocuses on procedural abstractions for jo functions directi related to the pro amming languagecontrolling the behavior of computer systems and data technology and un erstand the strengt and weakness of
abstractions for the representation and manipulation of this dialect relative to Pascal and Visual Basic
information The course utilizes the Pascal language as a

live pseudocode for the description and exploration of CS340 Comluter Networks I three creditssoftware abstractions
Prerequisite 5220

CS231 Visual Basic Programming Environment one This course explores the role of communications as anand a half credits enabling technology for both informationsystems and the
Prerequisite C5101 organizations which they support The course explores
This course teaches the Visual Basic development

issues in the areas of inter connectivity rerirements and
computer network design in the support 0 business

environment with emphasis on Visual Basic controls and practices Covers communications terminology principlesVisual Basic program structure and standards and surveys the state of the art indata
communications technology and architecture

CS232 Visual Basic Application Development one

and a half credits CS360 Analysis Modelin and Design three credits
Prerequisite CS231 Prerequisite or Corequisite C5230 Prerequisite C5230 or C524

Visual Basic will be used to program a variety of Windows
Note Not open to students who have completed C5350

afplications Focus will be on the design and development This course begins with business functional analysis and
o complete polished projects ends with information systems design Students are

introduced to tools and techniques enabling effective
CS233 Application Programming I one and a half analysis design and documentation of an information
credits sl

stem The student learns formalmethodolofoes that form

Prerequisite C5210 t e basis of modern information systems deve opment
ractices Models that focus on the articulation of business

This course teaches the environment and function of a
unctions integrating process data and behavioral

particular software development language e g Pascal C abstractions form the coreof formal methods in systems
COBOL etc The course introduces the syntax and development and computer assisted systems engineering

comJ iling environment Student learn to read source code in
the esignated dialect and perform program modification CS361 Data Management with SQL one and a half
tasks in the develciment environment Software quali and credits
testing arecovere using the testing and debugging fad ities Pre or Corequisite C5360 or C5312
of the particular language system Note Not open to students who have completed C5350

Oracle a commercially oriented multi user database
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management s stem will be used to teach data management CS421 Internship in Computer Systems three

Oracle s SQL Ius will be used for information retrieval credits

data protection and report generation The use of Oracle Prerequisite C5312 and 5350 or C5460 and status as CI5

for data storage and informationretrieval will be presented sixth semester full time major with at least twofull
This first component will focus on the use and maintenance semesters completed at Bentley College
of data stored ina database managementsystem

Provides an opportunity to develop an extensive project

CS362 Computer Aided Systems Engineering one
relatlI g computer sys e conc hts to a specific

and a half credits organIzatIon In co bmatIon WIt a worK assignment

Pre or Corequisite C5360 or C5312
Involves bott fun tIme em loyment with anorganization
and close wo k WIth a facu ty member en to advanced

Visible Analyst Workbench will be employed to teach students remnunended by a committeeof e CIS faculty and

Computer Assisted Systems Engineering CASE V AW will the Office of Career Services

be used to develop and analyze both data and process
models The use of CASE to support Ratd Application CS440 Computer Networks II three credits

Development RAD methodologies will e presented Prerequisite C5340

CS363 Advanced Data Management Technology one Building upcn the foundations of CS340 this course

and a half credits
addresses the emerging technological organizational and

Prerequisite C5361 policy issues in data communications networks Students

will lean thE techniq es of etwork a alysis and design

This course teaches the details of database design using the Networkmg Issues WIllbe dIscussed WIth an emphasis on

designated database management system Concurrency
the advancec protocols and standards Telecommunications

control referential and data integrity constraints security policy for the global information infrastructure will be

and berformance will be learned via development on the examined from the domestic and international perspectives
data a e system in the context of data base design and

admmlstratIon Databackup and recovery data migration CS450 ObjE ct Oriented Technology three credits

and data conversion features are presented Prerequisik C5360
Note Not open to student who completed Object Oriented

CS364 Rapid Application Development Technology Technology fmnerly C5299

one and a half credits This course teaches the object oriented paradigm which
Prerequisite or Corequisite C5360

encompasses object oriented analysis design profamming
This course teaches the development oflroduction

and databaSE By focusing on object oriented mo elinr the

plications using the designated rapi application
student is prepared to assimilate the widest variety 0

evelofment system It focuses on implementing appropriate methodologies and tools applicable to object oriented

contro structures data structures and file structures
information system building

associated with professional uality apflications The

student will be capable of per orming al job functions CS451 Objl ct Oriented Programming Environment

dIrectly related to accelerated life cycle of rapid application one and a half credits

develohment including analysis design and implementation Prerequisite Jr Corequisite C5450

using t e authoring features of the designated environment
This course teaches the Small talk development environment

CS401 Directed Study in Computer Systems three with emphasis on object oriented program structure

credits

Prerequisite Department Chairperson s permission CS452 Object Oriented Application Development

Permits superior students to study special topics Allows
one and a half credits

Prerequisite C5451

repetition of credit
Sma 1talk will be used to program a variety of Windows

CS402 Advanced Computing Topics Seminar three afphcatIons Focus WIll be on the design and development
credits

o complete polished projects

Prerequi ite CI5 senior level standing or instructor s

permISSIOn
CS460 Applied Software Project Management three

Discusses current topics in computingbased on readings in

credilts

Prerequisite C5360 or C5350

the professional literature guest speakers and field and Credit is not given for C5395 and C5460

individual research projects Students learn and experience the process of information

CS414 Advanced General Education IT Component systems evel ent Uuou managing team dynamics and

one and a half credits erfOlpung 0 areengneenn project management

Prerequisite C5210 peClhc tO lCS hscusse mclu e the alue of different

software evelopment hfe cycles project management tools

This course teaches a contemporary IT technology by using
an techniques software process management practices and

a

comI
uter based software package Students are expecte

sottware quality management practices This course fuses

to per ormoperational exercise to gain experience and the students prior IT and business education preparing them

facility with the articular technology designated for this to launch their professional IT careers

course section tudents have a broad choice of technology
appropriate for students withextensive technical

experience beyond CSlOl
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Abstract

This paper describes the University of Redlands honors program for the Bachelor of Science in Information Systems The
honors program was introduced in 1994 to give exceptional information systems students acknowledgment for their
intellectual and technical ability The honors option also gives students an opportunity to work on interesting company
based problems and a chance to distinguish themselves within their own organizations The honors program success will
continue as we continually improve project quality currency and relevance This paper describes the program gives
examples ofhonors projects and describes ways that the University ofRedlands will improve the program

Introduction of Redlands and its pluses and minuses regarding the BSIS

degree Specific honors projects successes and non

Two colleges and a center comprise theUniversity of successes are given as examples and our plans for
Redlands A residential College of Arts and Sciences improving the future of the honors program are delineated
houses full time traditional college students the Johnston
Center has traditional college students that create their At theUniversity ofRedlands every student is required
own programs and Alfred North Whitehead College to complete a senior project prior to graduation Receiving
ANWC offers accelerated programs towards degree one s degree with honors distinction is not possible

completion ANWC was designed to accept students who without student completion of an honors project In

have made great progress towards their junior college year addition there are university wide GPA requirements for
Students are required to have five years of work experience honors starting with a minimum GPA of345 At
and a minimum of 40 transferable units from other ANWC the BSIS degree was offered initially without an

programs Consequently information systems students honors option Sadly extremely bright knowledgeable
can be very advanced technically and have a great deal of students with high grade point averageswere unable to
business savvy before entering the Bachelors of Science in graduate with honors because the honors option did not
Information systems BSIS program exist Today bright students can choose a honors option

that recognizes their talents and individuality
In 1996 ANWC had 200 students enrolled in the BSIS

degree program Students are organized into cluster The importance of having a project practicum in our

groups that proceed lock step through the program curricula is that it integrates IS courses taken during the
ANWC has 3 full time IS faculty and 60 adjunct faculty program towards a practical handson business

working at 5 regional centers throughout Southern application Participating in such an endeavor prepares
California The BSIS degree was introduced in 1986 the our students for successful information systems
revised BSIS curriculum was introduced in 1991 see development opportunities they may encounter on their
Figure 1 and the honors option was introduced in 1995 present jobs or in the future The importance ofhaving an

This paper describes the honors program at the University honors option is that it recognizes exceptional students and
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ure 1 Bachelor of Science in Information S

Semester I Beginning ofProgram 28 weeks I nitrs

MGTW 310 Philosophical Foundations ofManagement 6 12

MGTW 325 Management Theory and Practice 3 6

ISYS 314 COBOL Programming Techniques 2 4

ISYS 324 Telecommunications 3 6

Semester II 30 weeks 15 units

MGMf 345 Management of Organizational Behavior 3 6

ISYS 303 Database Concepts 4 8

BUAD 337 Political and Business Economics 3 6

ISYS 404 Systems Analysis and Design 5 10

Semester III 20 weeks 13 units

ISYS 488 Applied Software Development Project I 3 0

BUAD 368 Accounting for Managers 3 6

BUAD 332 Business Statistics 4 8

BUAD 461 Financial Management 3 6

Semester IV 18 weeks 12 units

ISYS 489 Applied Software Development Project II 3 0

ISYS 415 Computer Ethics 3 6

BUAD 470 Production and Operations Management 3 6

ISYS 425 Management and Decision Support Systems 3 6

Total 54 97

Figure 2 Generic Project Practicum Final Report Contents

1 0 Title Page 5 0 System Requirements
1 1 Document Identification 5 1 Essential Data Model

1 2 Project Title 5 2 Essential Process Model

13 User Organization 5 3 NetworkModel optional
14 Student Name 54 Organization Chart optional
15 BSIS Class and Group
16 Due Date 6 0 System Design

6 1 Implementation Data Model

2 0 Table ofContents 6 2 Implementation Process Model

2 1 Table of Contents 6 3 Project Repository
2 2 List of Figures
2 3 List of Tables 7 0 Detailed Design

7 1 State Transition Diagram
3 0 Introduction 7 2 InputOutput Screens

7 3 Prompt and Help Dialogue
4 0 Project Description 7 4 SIJ1Jc tured English

4 1 Project Contract 7 5 Sample Reports
4 2 Project Management Schedule

4 3 Feasibility Assessment 8 0 Implementation
44 Detailed Study Report 8 1 Code Listing

4 5 Project Requirements Document 8 2 User s Manual

4 6 Feasibility Analysis Report 9 0 Operational Results Reported
4 7 System Proposal 9 1 Signed User Acceptance Letter

HO Literature Survey honors only 10 0 Conclusions andRecommendation
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gives them a forum in which they are challenged and project Ifthey fail to keep a high enough GPA a degreecreative They can show their technical savvy and can will be awarded without honors
potentially gain professionally from their work at the
University ofRedlands There are three areas in which the honors option

requirements exceed those ofthe traditional project
Overview ofthe Honors Program Honors students are required to conduct a fonnalliterature

survey The survey requires students to look beyond the
Timeine and Placement in the Profram Students context oftheir organization in development of their

begin thinking about their honors project during their system They examine current academic research industry
course work in Systems Analysis and Design which is trends and technological developments that relate in their
half way into the BSIS curriculum The instructor for this project The literature reviewed must be scholarly and
and for the two project practicum courses which follow is integrated into 3 or 4 sub themes The literature survey
usually the same person This instructor is effectively the becomes a formal chapter in their proposal Often this
chair of theirproject Students usually select a project stimulates students to look at the bigger picture
from their work though this is not a requirement Students regarding infonnation systems among industries and to
may also select projects from public or private agencies gain research experience in developing systems
governmental agencies or non profit organizations etc
The project must apply to a business infonnation Placing their project into a broad industry context
management problem often compliments the second subjective requirement the

honors project must have heightened relevance and
The BSIS program at ANWC is an accelerated program complexity in comparison to a non honors project This

of97 weeks 4 semesters The BSIS curriculum shown requirement is easiest for student to meet A person who
in Figure I is equivalent to ajunior and senior year chooses the honors option has exceptional grades is higWy
Students take their first two years of foundation and motivated and is interested in developing a system that has
general education courses elsewhere and transfer those relevance and impact It is an issue of personal pride not
units into the BSIS program There are two course pre degree completion
requisites for entering an introduction to IS course and a

course in a third generation language The third and most difficult requirement is that a

creative innovative element be present in the honors
The project is completed over the last two semesters project Students are not accustomed to thinking of

meeting eleven times throughout the 38 week period to creativity in the context ofinformation systems However
discuss systems development progress and turn in project it can be present in all aspects ofsystems development
deliverables at the appropriate milestones Students refer Perhaps the solution to the business problem is the creative
to the BSIS Proiect Guide a handbook that is based on the element in the project because it represents a new way of
systems development life cycle SDLC Often more thinking for the organization Often highly creative
meetings with faculty and cluster groups convene solutions do not require complex technical systems
according to individual student initiative During the
project practicum courses students develop their projects It is challenging to the honors student to propose the
using structured systems development methodology creativity component since creativity can only be pre
While students follow a waterfall model they are strongly planned to a limited extent Couger 1994 The project
encouraged to prototype their systems and gain user faculty chair must guide the student to define the broad
feedback A typical project practicum table ofcontents is area when creativity is sought rather than demanding
shown in Figure 2 creativity at the start

The Honors Option By the seventh week of Systems A committee of three faculty members usually the
Analysis and Design a student must declare their intent to project practicum instructor a full time IS faculty member
do an honors project Figure 2 This amounts to the and an adjunct faculty member fonned by theBSIS
student sending a memo to their instructor and the director program director Dr DonnaM Schaeffer during 95 97
ofthe IS program with a 4 page proposal oftheir project meets after the project class is completed to participate in
To graduate Cum Laude Magna cum Laude or Summa an oral defense of the honors project Ifthey pass on the
Cum Laude the student must have a GPA ranging from defense and the student has maintained a high GPA an
345 3 64 3 65 3 84 and 3 854 00 respectively Students honors distinction will be shown on their degree

take more courses prior to completion of their honors Recognizing that the honors project requires greater
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guidance a modest stipend is provided to the chair Intelligent Project Support 1996 This project
committee members of the honors project created a project analysis data repository for

compehlive querying This made all company project
Honors Experiences informalion and some competitor information

availabh on line to sales marketing and executive

The following items are short examples ofBSIS honors offices The project is now fully implemented at the

projects undertaken at ANWC The projects are company and is highly proprietary The project was

interesting in that they show the depth an breadth ofour implermnted in Microsoft Access

students ability and they also indicate that as in business

not all information systems are successful It is also of IntegraH d Order Entry System 1995 This project
note that many honor projects are proprietary a flattering attempted to re engineer an existing process and

indication oftheir success create a network version ofthe order entry system
across a very large corporation The project failed

Geographic Modeling ofUR Undergraduate because it was too ambitious for the short time period

Applicants 1994 This project attempted to perform allowed This indicates the importance ofdefining the

geospatial analysis of CAS applicants relative to scope of one s work and the important role ofthe

census regions The honors option for the project was project advisor in helping a student find a task that is

never completed due to inadequate software and possible
imperfect access to data The site contact on campus

was undergoing downsizing which limited the On line Hdp using MS Hulk 1996 This project

accessibility of key users The lessons learned were in implem nted on line help for a local company in a

determining project scope and software selection and highly innovative way using the Microsoft Hulk

in the importance ofdata accessibility to any project compiler The project had problems during the

The project was attempted in ArcInfo for Sun stations requirements phase but became a great success The

and PC based Map Info studenl developed application was purchased by the

company

Electronic Library 1995 This project streamlines

an automated paper processes related to customer Selecting an Honors Project
service at a phone company Annual costs savings to

thecompany is expected to exceed thousands of SI lecting a honors project is much like selecting any
dollars not including productivity accuracy and project Figure 3 The size and scope ofthe project must

customer satisfaction gains The creative element of be small enough to be completed in 38 weeks the student

this project is that it linked two organizations within must have access to the technology and the student is more

the company and used brainstorming sessions to guide likely to succeed if they are interested in the topic Ifthe

requirements the student received a company process student can select a project from work they already have

improvement award from their company The project access to supporting resources and technology and have

was developed for Windows in MS Access the support oftheir company in the successful completion
ofthe project Students at Redlands often find technical

Critical Dates in Litigation 1995 This project assistance from expert members oftheir learning clusters

merged information from federal state and county This is a powerful way that clusters can work to facilitate

rules databases with lawyer and client databases to teamwork in a more natural work setting
create a decision support system that would manage
critical dates for litigation Previously dates were The project instructor is also key to project success A

difficult to calculate and often missed While many knowledgeable project instructor will often foresee pitfalls
law firms are wired regarding information searches and probll ms guiding students towards successful

few use technology for case management The project completion ofthe project As in industry project change
also required incredible flexibility to change with as they evolve A project instructor must beflexible as

legislative rulings and to grow with the firm projects change yet be rigid in making sure the project
Currently the project is in use at the student s firm comes to ompletion
and will be a module in a greater program to manage

more aspects of the firm s business The project was An honors project differs from a typical student project
developed for Windows in Turbo Pascal in that it il broader in its implications and has some

creative inlllovative aspects associated with it Systems
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Figure 3 Choosing an Honors Project

Lo sties Teehnolo Human
Size and scope of Access to Student interest

What makes a good the project technology Work support
project Cluster support

Instructor su rt

Systems thinking Use of new Emphasize user
Wbat makes a good Unleash creativity technology communication

bonors project Use of Exceptional
testedsupported students

technology Time

thinking begins during the literature survey where students greater success in their careers and motivate them to
look across industries and fields ofresearch A database continue their education towards a graduate degree
project may gain insight from fields like sociology law
and human computer interaction The Future

Sometimes students miss that an innovative project is Changes in the project honors option will include
novel and creative Often creativity occurs during the addition ofthe evolutionary spiral model Boehm 1988projects evolution in unexpected ways that cannot be and building on current unique opportunities that
foreseen early on Students can define areas ofpotential technology and our faculty offer Using the waterfall
creativity by focusing on specific areas of the life cycle or model is attractive because it is easier for instructors to
by emphasizing productivity fostering organizational manage and it teaches concepts that are applicable in anycommunication or streamlining information processing software development methodology It is unattractive in
At the onset students are often reluctant to exercise their that its application is best for well defined highlycreative minds The challenge ofthe honors project often structured stable systems These systems typically exist
brings forth talents they were unaware they had already and there is little innovative work for a student to

do Furthermore spiral software development is rapidlyProjects that use new technologies are extremely good becomming the industry standard
for honors projects because the applications and ideas
associated with them are emerging However a student At Redlands we have several faculty full time andneeds to temper innovation with how well these adjunct actively involved in GIS programs GIS honors
technologies are supported Frequently honors students opportunities are enhanced by a campus partnership with
call vendors to inquire about product specifications and ESRI the world s leading GIS software vendor located in
problems Redlands Honors projects in GIS promises to be an

exciting area for us to encourageThe user is critical to honors project success At
Redlands user customers are required to sign project The growth ofthe world wide web with applications in
acceptance letters Projects have less problems during the decision support marketing and on line help may providelife cycle when good communication with users is some interesting honors projects as well As new Web
established early in development This is a lesson we technologies like JAVA develop we have an opportunitycannot emphasize enough to our students working as IS to keep ourselves and our students well versed in leadingprofessionals edge technology and attractive for industries emerging

information systems fields
Lastly honors is not for everyone The time

requirement is very stringent It takes an exceptional Summaryeffort from an exceptional student to successfully complete
an honors project We hope that the broad project goals The honors option in the BSIS program at University ofand systems thinking help prepare an honors student for

Redlands started in mid 1994 It is clear that honors is not
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for everyone Honors requires extra student work Adult Some future anticipated benefits include potential for

professional students must balance that extra load against student publiation This would help IS graduates
the competing demands offull time jobs family and strengllhen thl ir resumes for career advancement Honors

community commitments Some honors students find they work awakens scholarly capabilities that can lead to

don t have the motivation to see it through Attrition is graduate school entry and accomplishments Also

the inevitable outcome for some as is true in any honors students wi II often greatly benefit their companies through
program This points to the project faculty and program innovative system advances IS programs may in turn

director not encouraging less promising students Students benefilt from corporate reciprocations pick and Schenk

who drop honors need to be supported in their self esteem 1995

including accomplishing the BSIS degree and a nonnal

project On balance ISHonors at Redlands has enriched the

student learning and tapped the hidden creative potential
Among the advantages of honors in an IS program are ofthe exceptional student

the following
References

Honors challenges bright techno savy students to

achieve at their best Boehm B and Frank Belz F 1988 Applying Process

Honors stimulates student potential for creativity the Programming to the Spiral Model In Proceedings of
kindled creativity can be a career plus Couger has the 4th International Process Workshop May

proven that a benefit ofIS creativity is sharply
heightened productivity 1994 Couger 1 Daniel 1995 Creative Problem Solving and

Students apply the goalsknowledge learned in the QImQI1J1l1ity FindinjDenver Boyd and Fraser

BSIS curriculum in an expanded integrative way Publishing Co

exceeding the capstone experience of a nonnal project
Student increase their depth of academic knowledge Pick rand Schenk K 1995 Development ofAn

through reference to the literature Infonnatioll Systems Curriculum for Non traditional

The student interaction with faculty is enriched and a Students ISECON 93 Proceedings of the 10th

broader student faculty network occurs Information Systems Education Conference
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Abstract

This paper describes an experimental project in which a Principles ofAccounting class and an Introductory Computing
class were linked The same students were enrolled in both sections During the course of the semester the students

completed several common problems for the two courses The professors coordinated their instruction The linked course

was considered a success by both students and professors

Introduction For years though accounting faculty have com

plained that introductory accounting students do not have

Many of the predictions regarding the widespread enough skills with computers particularly spreadsheets to

availability of computers among college students have use them in solving accounting problems In 1995 Togo
become today s reality Along with the availability of and McNamee reported that only 42 percent of faculty use

hardware and software has come the responsibility for microcomputers In introductory financial accounting
business educators to assure that graduates are able to use courses The need to teach computer skills presents a

these electronic tools If graduates are to develop the great impediment to the use of computer applications in

computer requisite computer applications must be inte this course because it decreases the time available for

grated into many business core courses teaching and learning about accounting

Business educators have long recognized that a At the same time faculty teaching the introductory

logical place to begin to develop students ability to use course in computers have been complaining that students

computers is the introductory accounting course The have little business or accounting knowledge to use in

benefits expected to result Togo and McNamee 1995 solving problems in microcomputer applications As a

include result the computer applications covered in this course

Reduction of the computational burden tend to be canned which has a negative effect on

Improvement of analytic skills student attitude and does not permit students to see the

Promotion ofanalytic understanding ofaccount relevance of computer based techniques to many business

ing problems

Aiding learning process through attention direc

tion The Linked Courses
Facilitates learning about the integrative nature

of accounting Principles of Accounting Computer Concepts and

Targets report formats and their data require Business Applications
ments

Allows for a decision maker approach instead To address both of these problems we linked ACC

of a preparer approach 2100 Principles of Accountancy I and AIS 2100 Com
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puter Concepts and Business Applications The same need to keep the accounting equation in balance made it

students were enrolled in the linked sections and the much easier flr students to see the operation of the

courses were coordinated so that students learned the double entry ystem of recording transactions

needed spreadsheet skills as required to solve accounting
problems With students taking both courses the The studellts first used a spreadsheet template to

accounting professor was able to place more emphasis on adjust account for end of period accruals and deferrals

the problem solving and decision making aspects of The spreadsheet then computed an adjusted account

accounting and less on the mechanics of accounting By balances Fwm the adjusted trial balance students

using spreadsheets to record transactions students were prepared the Btlance Sheet and the Income Statement in

able to immediately see the effects of changes in accounts another section of the spreadsheet by making cell

on the financial statements The computer instructor was references to the figures in the adjusted trial balance This

able to teach students how to create their own templates problem illuslrted the use of the spreadsheet as a template
and models to solve accounting problems This in turn and the power of recalculation and cell references to avoid

provided students with a much greater understanding of re typing figures The students reused this template three

accounting than textbook models which often require times in the accounting class further reinforcing the

students only to enter numbers would be able to provide efficiency of lI ing templates
Students could see a practical use of the spreadsheet
applications they were learning The students performed trend analysis of financial

data from annual reports Each student in the accounting
These linked courses also address one of the main class worked with a different firm s annual report

criticisms leveled at business schools in recent years The Students calculated trends of specified figures on their

lack of interdisciplinary teaching and learning By linking firm s financial reports This problem illustrated the use

these courses a great deal of cross disciplinary integration of absolute cell references and using formulas in the

took place In most cases the new spreadsheet concepts spreadsheet n the accounting class students compared
were covered immediately before these skills were needed their firms trend figures with those of their teammates

in the accounting course In some cases though the and selected one of the firms as an investment

computer skills were used by the accounting professor and

the students were then taught them in the computer course Students then prepared graphs illustrating the trends

they had found in the previous assignment Obviously this

An incident which demonstrated the motivational was a pract i c al application of creating graphs and

nature of this project occurred immediately after the presenting information In the accounting class this

accounting professor used a spreadsheet in the accounting assignment provided the background for a discussion of

class to illustrate the effects of adjustments on the balance the charts and graphs found in annual reports and the ways

sheet and income statement The students came to the that charts can be used both to uncover and to hide

computer class and asked the computer professor to begin information

teaching the spreadsheet software so they could solve the

accounting problems like their accounting professor had Students prepared common sized financial statements

for their finn This assignment illustrated copying

Throughout the semester students completed several formulas and usi ng absolute cell references for efficiency
common assignments which linked the two classes In the accounti ng class students used the common sized

These common assignments were submitted to both pro statements to analyze key relationships between financial

fessors for evaluation in their respective classes The statement items

accounting professor evaluated the assignments for

accounting concepts and the computer professor evaluated In the final common assignment the students used IF

the assignments for spreadsheet concepts statements nested IF statements lookup tables to calculate

payroll deductions and take home pay Adjusting entries

Common Assignments were made in the accounting class using these numbers

The students used a worksheet to enter changes in Reactions of Students
accounts while keeping the accounting equation in balance

Students solved a problem from their accounting text using At the enc of the semester students in two computer

spreadsheet software This problem required the use of courses taught by the computer professor were asked to

cell references and the built in addition function The assess the courses Students in the linked computer course
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and students in a regular computer course completed that the computer will help them in future courses and

questionnaires about their opinions of usefulness of the would save time However students in the linked class

computer for accounting Additionally the students in the have a significantly different opinion about the computer
linked course were asked to assess the linking of the being more accurate than students in the regular class It

courses There were 22 students in each section Of all appears that perhaps the students in the linked class have

the students responding 72 percent were currently enrolled a more realistic appreciation for the accuracy required of

in accounting 19 percent had taken college accounting the user when using spreadsheets for accounting
previously and 9 percent had had no previous accounting
Fifty seven percent had taken a computer course in high Only students enrolled in the linked section were

school 23 percent had taken a college computer course asked to evaluate the effectiveness of linking the courses

previously and 21 percent had not Their opinions are shown in Table 2 Students were most

positive about their confidence in using the computer in

The results of comparisons of students opinions of accounting and that the instruction they received prepared
the usefulness of the computer in accounting are shown in them to use the computer in accounting
Table I It appears that students in both classes believe

Table 1

Comparison Between Regular and Linked Classes

Mean Response
m

I Strongly Agree 2 Agree 3 Neutral 4 Disagree 5 Strongly
Disagree

Question Regular Linked Both

Class Class Classes
0

I believe using the computer will help me in the future in accounting
classes 177 168 173

I I believe using the computer will help me in the future in other business

courses 131 145 138
u

Using the computer would save time in solving accounting problems
172 163 168

Using the computer would be more accurate when solving accounting
problems 150 2 05 178

p 05

Table 2

Opinions of Students in Linked Courses

1 Strongly Agree 2 Agree 3 Neutral 4 Disagree 5 Strongly Disagree

Question Means

The computer was useful in learning accounting 2 68

M illlsi g th c mEllter i a ollntirtg ift1E o ed during the semester 2 18

Using the accounting worksheet approach helped me understand the impact of transactions and

adjustments on the balance sheet and the income statement 245

The instruction I received in computers adequately prepared me for the computer assignments in the

accounting class 2 22
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Reactions of Faculty Finally linking of principles of accounting with

introduction to computers made it possible for the

The computer professor felt that the innovation added accounting professor to use the computer to help students

a realistic dimension to the teaching of the computer learn aCCOllnlting All the software packages used

applications course Students were able to apply skills to previously had focused primarily on the computer

practical problems simultaneously with learning the skills applications and provided the students almost no additional

The students were able to see the relevance and value of understanding of accounting
the computer skills being taught The use of templates for

accounting problems was an excellent method for teaching Conclusion
the usefulness of spreadsheet templates because students

were able to actually reuse a problem for credi t The linked course was considered a success by both
Students appeared to be more motivated to use spreadsheet the student and the professors Both professors are

software than students in regular computer class enthusiastic JQout the efforts The most difficult challenge
was to schedu Ie the same students into two different

The linking also made the computer professor aware classes The Ii nking is being repeated this semester so that

of the chasm that exists between learning computer additional data can be gathered
skills and applying them In business courses The

problems used in computer courses tend to be highly References
structured and getting the right answers usually depends
on using the correct computer spreadsheet procedures Accounting Education Change Commission 1990 Fall

Applications on the other hand require not only AECC Urges Priority For Teaching In Higher
knowledge of the procedures but also the ability to create Educati Oil Issues In Accounting Education 5 2
spreadsheets using unstructured data and then to analyze 330 33 I
the information

Cherrington I W Denna E and Romney M 1995
The accounting professor stated that clear benefits May An Innovati ve Accounting Information

resulted from linking the accounting principles course with Systems AIS Course 1995 IRMA Conference Pro
the introduction to computers course Although a cceding 3 11

computerized ledger package was not used use of the

spreadsheet throughout the course considerably reduced the Franz D Huang J 1992 July August Alternative

computation burden for the students They were able to Spread heet Applications Student Learning And
see the effects of transactions on the financial statements Attitudes Journal OfEducation For Business 67 6
without having to go through all the procecures 377 382

journalizing posting taking a trial balance recording
adjusting entries preparing an adjusted trial balance and Hiltebeitel K Jones S Harmon W 1990
preparing the financial statements necessary in a pencil Student Attitude Shifts Attributab e To Accounting
and paper approach Microcomputer Projects Kent Bentley Journal 56

64
For the first time the accounting professor was able

to construct the couse from a decision maker approach Loyland M Hawthorne J 1993 Spring A New
instead of a preparer orientation This approach makes the Teaching Approach For The 990 s The Linked
course much more relevant to non accounting majors who Course Principles II And Composition II Account
make up the majority of principles of accounting students

ing Educators Journal 5 I 22 32
while providing valuable insights to accounting majors

Togo D lrfcNamee A 995 Spring Computer
The use of spreadsheets made it feasible for students Integration Into The Accounting Curriculum Learn

to analyze information from actual annual reports ing Benefits Problems And Guidelines Journal Of
Without the spreadsheet this analysis would have been

Accounting Education 13 2 49 58
much more limited Such an analysis is very valuable in

helping students understand the uses and limitations of

financial accounting information
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Abstract

TIris paper presents the results obtained from a meeting and workshop held with industry advisory council members to assess

the currency ofan undergraduate Computer Infonnation System CIS program The collaborative efforts between acadenria
and industry for identifying and recommending the CIS curriculum courses are reviewed The resultant set ofcore courses are

sununarized witI a foll wup on reconunend elective course content Revised IS curriculum generated from a strong bond
between acadenua and mdustry has tIle potentIal ofmoving IS education into the twenty first century

Introduction end user groups Academia must first define and

implement the essential instructional models before a

The end user s status has given expression to company can expect to acquire skilled employees able to

many of the dyillunic changes associated witIl tIle keep pace witIl tIle shift toward clientserver technologies
computer teclmology evolution over the decades In the Goff 1995 Many concerned professionals are coming
six1ies and seventies tIle user had to rely on eXperts and to tIle conclusion tIlat IS managers need to become more

tIlen specialists They were lilnited to either a centralized
involved in tIle educational system Currid 1992 That

computer room or relegated to use one of a series of involvement can be vital to academia not only is industry

tenninal rooms for subservient access andor dependent a major source of infonnation about teclUlology based

support Then in tIle eighties tIle user gained some change it remains tIle primary employer of IS graduates
independence using desktop computers wlrile running pick 1995 Revised IS curriculum generated from a

generic applications they were becolning functional end strong bond between academia and industry has tIle

users TIle nineties llas given us mobile workgroups potential of moving IS education into the twenty first

using component applications witIl communication links century

to potentially every otIler corporate userand beyond End
A growing dissatisfaction witIl tIle existing ISuserempowennent and tIle freedom to effectively manage

tIle business has brought about a paradigm shift Tesler curriculum has been developing witIrin resent years

1995 in tIle way industry and academia view the role of McGuire 1995 Industries restructuring and

infonnation systems reengineering efforts have shifted the balance ofcomputer

eXpertise in favor of new technoloical skills that were

Industry IS managers have found it difficult to nonexistent just a few years ago Academia is playing
recruit people who possess the newer distributed catch up with new technology and industry is begilUling

computing skills Jenkins 1994 needed to mobilize tIle
to challenge its long standing corporate education and
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recruitment practices Now faced with the emergence of other COllrses of value The blank sheet approach was

high speed networking clientserver has become the used for the curriculum development portion of the
dominant architecture for new systems development A mcting That is council members were not allowed
concerned assessment of the IS program by academia has access to any university or departmental reference

barley begun to impact on the students need for new material they were to assume that no such material

technological skills Welch 1992 Gillin 1995 A existed
framework for meaningful curriculum relationships can

bridge the gap between academia and industry quickly On the basis of the advisory council findings
and effectively several conclusions concerning the CIS degree plan were

dmvn First foundation knowledge of systems analysis
Curriculum In Progress and deslgll database management systems team and

project management skills should be mastered by the
Networking clientserver architecture business student Second the new graduate should possess the

object analysis and design relational databases and technical sblls needed to develop and implement simple
advanced tools for application development are clearly the to complex multi user microcomputer networks Hands
future for computer infonnation systems Progranuner on e periellce is epected in several areas These include
analyst and network technical analyst have become the competency in 1 computer hardware and software
dominant job titles available to tlle prospective graduate componems 2 network lnanagement and
and should be considered when assessing further changes intercol11lc tivity 3 end user computing 4
witlun the curriculum While the temptations exist for programl1lII1g 5 three tier clientserver software
separating network related skills from tllOse of development and 6 tlle full integration of multi user

progranuning an integrated and spiraled approach for systems ICroSS horizontal levelsofbusiness

teaclung clientserver concepts is reconunended Robbert
1995 To detennine what combination of courses would CIS Cor ofCourses
work best for our students we planned and conducted a

workshop to be attended by professionals from tlle IS
A preliminary core degree plan for tlle CIS

industry This assessment process was instrumental in
program included four major component areas containingproviding needed directions for restructuring tlle
seven rCjuired courses Figure 1 TIus arrangement of

curriculum
courses would use twentyone 21 credit hours for the

Industry advisory council members for tlle
CIS core while limiting the elective courses to a

maximwll total of nine 9 credit hours TIle core
affected CIS departruent were placed into separate establishes a sequence ofcourses tllat are compatible with
workgroups for tlle assessment process Each workgroup the acquisition of progranuning and network related
was asked to pool topical ideas about course content and

skills
come up witll a CIS curriculum that would provide a

graduate witll tlle computing and IS skills necessary for
Client based progranmring and server basedtlleyear 2000 No restrictions were placed on the number

programllli ng courses offer training in tlle construction of
ofcourses tllat a proposed program might contain TIle

tlle physical documents and business rules needed to

Figure 1 CIS Core ofCourses

Capstone Projects in Distributed Computing

Server Based Data Base Client server

Programming Management Systems Architecture

Client Based Systems Local Area

Programming Analysis and Design Networks

individual groups lorked on producing a list of 1 connect tlte end user to the front end ofthe clientserver

required courses 2 suggested elective courses and 3 network Graphical builders and procedural
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programming languages are learned Desktop Gill clientserver methodology models and the tools used in

applications development provides an event driven graphical development enviromnents The student will

enviromnent for the end user while the business rules gain hands on eperience with infonnation teclmology

components can run on any lnachine and are usually servers network operating systems and management
written in a language suited for e1ensive computations software middIeware and professional applications
and manipulation of records The two courses offer an development tools The configuration installation and

introduction to procedural and eventdriven programming implementation of small to medium sized local area

while providing intennediate skills in data structures and network systems complete the technical skill s component
advanced file processing ofthe degree plan

Back end database servers require a different way The core degree plan s capstone course is projects
of thinking about database languages At some point in distributed computing The purpose ofthe course is to

queries anddatabase request have to be expressed in ways provide the student with an opportunity to interact in a

that the database manager can interpret and respond to team enviromnent in order to successfully deploy system
them Medium sized to large applications are written software across several departments using the three tier

using two or three different languages each layer in the clientserver architecture standards Systems integration
three tier clientserver applications development model interpersonal issues and project management are the sub

may require its own language The graphical front end areas of primalemphasis while focusing on the

coupled with rules based components interacting with the fundamental analysis design and implementation of a

database back end will be the nonn By far the most complex multi user system The solution of real client

dominant language associated with the database function problems is encouraged however simulated projects may

is relational SQL while the more tricky algorithms are be utilized when necessalOutside resource persomlel
expressed using C The basic concepts underlying the project steering committees are used to coordinate

definitions for the database data flow and processing evaluate and critique each team member at the

required by the enterprise to do business can be found in conclusion of different project phases
the fundamentals for systems analysis and design The

benefits of cooperating components and emerging object CIS Elective Courses
oriented methodologies in the three layer application
architecture are featured

The advisolcouncil workgroups suggested seven

The third major component of the degree plan
courses as optional areas of study by the CIS major
Figure 2 The elective courses follow the breakdown of

includes the study oflocal area networks and clientserver
core courses into four major component areas

architectures The technical shift to distributed systelns application progralmning enterprise modeling network
affords the student with an opportunity for course work in

implementation and indusUy training These courses are

networking multiprocessor server and in emerging arranged so as to offer the student additional e1Xsure to

Figure 2 CIS Elective Courses

I Emerging Information

Technology

Advanced Programming Advanced Database

Concepts

Gill Client Intelligent Networks

Productivity WAN and Business

Telecommunications
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new technologies advanced programming techniques marlkets of lthe coming decade We fowld that the most
GUI design advanced database concepts intelligent important uestion a school or academic department of

network environments enterprise wide networking and CIS can ask is what curriculum will give our majors a

cooperativelintemship arrangemcnts lith existing IS competitivc advantage TIle answer was instrumental in

intensive enterprises closing the p rceived educational epectation gap with

industry Hcnsel 1995 It may also justify increased
Each elective course should be offered as an efforts al working together in ways that can directly

extension to advanced learning in end user computing impact lhe acquisition and training of emerging
programming and network operations A list of technologies Without cooperation shrinking academic
recommended elective courses begins witll coop or budgets may mean a more limited use of appropriate
internship opportunities for juniors and seniors that will technology in tlle classroom Witll cooperation tlle
offer an exposure to actual business expericnces in CIS academic program may be able to keep up witll rapid
An advanced progranmung course would provide changes m tcchnology more effectively tllliS providing
training in an object oriented language tllat has a focus on tlle gradnatl vitll a current toolkit of marketable CIS
object principles and class library design A strong skills In this light tlle curriculum is seen as a bonding
foundation in object knowledge will let tlle student move agent bet 1i n acadelnia industry and student

to otller object oriented languages such as smalltalk Cj
and professional clientserver development tools based on References
tllese 00 languages such as VisualAge Visual Works
more easily Currid Cheryl IS Curriculwn Continues to Evolve at

tlle COI1 lOfate Level InfoWorld JWle 1992 64
End user computing can be enhanced by offering

Gillin PauL Retrain Don t Trash Computerwordan advanced client productivity course Students would
gain eXPCrience witll workstation decision support tools May 1995 36

and more effective Gill development using human factors Goff LeSllC Retooling Success Computenvord
engineering In addition tlley would gain eXPCrience in March t 1 95 132

designing applications that integrate a myriad of desktop
Jenkins Ayery L Overhaul Success Computerworddecision support tools to provide seamless access to

enterprise data July 199cL 98 99

Hensel Mark Closing The Gap Between Academic
W ANbusiness telecommunications and Degree Programs and Industry Expectations

intelligent networks are courses that will provide a Procee ISECON 95 November 1995 70 76
continued focus on enterprise wide decision making

McGuire Eugene G An Undergraduate Degree inconnectivity multi tiered clientserver architectures and
automatic infonnation agents Each of tllese lead into a

Mllltimedia Design Development Collaboration

relationship with emerging infonnation teclmology and Between the Departments ofComputer Science and

advanced database design Multi media servers
Infonnation Systems and Art Proceedings ISECON

groupware middleware video con ferencing and 9 Novcmber 1995 17 24

telecommuting are a few of the concepts that are being Pick James IB and Schenk K D A Framework for
introduced Advanced database concepts are expected to Inlonnation Systems Programs and Business
offer an exposure to distributed database systcms object Relatiollsl1lips Proceedings ISECON 95 November
oriented techniques database computers and intelligent 1995 62 i9

systems Technical skills can be applied to the logical
Robbert rvlary Ann A Model for Integratingdesign of systems that enhance the use of data

warehousing knowledge worker environments and on Client Server into the Undergraduate Curriculum

lineanalysis Procecdill ISECON 95 November 1995 269 273

Tesler Lawrence G Networked Computing in tlle
Conclusion 1990s cientific American Special Issue 1995 10
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The purpose of this paper was to present an Welch Douglas E Colleges and Companies Must Alter
undergraduate Computer Infonmtion Systems degree Stratcgies for the Changed Job Market InfoWorld
plan tllat is finnly established in a strong working October I 192 51
relationship witll industry The new curriculum fonmt
would prepare majors for tlle increasingly technical job
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Ubiquitous access to information has leaped the boundaries of information systems and business processes and
become embraced by the clients and constituents of profit and non profit firms Institutions ofhigher education must

bear the burden and react successfully to the challenge ofeducating and preparing students in an holistic manner to

become Web knowledgeable professionals The time to create andsustain expertise in effective development design
and utilization of this tooltechnique must become an immediate and dynamic piece of information systems education

Introduction accessing the Web and in the number ofcompanies
organizations and publications establishing Web

The growth ofthe worldwide Internet has sites The Web s explosive growth rate Conhaim

spawned many advances in information technology Chapin has surpassed the growth rate of even the

with educational research institutions often taking a
Internet itself Data indicates the use ofthe WWW

leading role in championing the efforts As the has doubled every few months whichrepresents
Internet flourishes in its second decade of existence it twice the rate ofoverall Internetgrowth Semich

has become extremely visible to the business Corporate America has seized this technological

community as well as to the general public While the opportunity as a means ofcompetitive advantage and

substantially increasing use ofelectronic mail has created a multitude of 24 hour international store

greatly contributed to this phenomenon much ofthe fronts complete with Webbased advertisement

expanse has been a direct result of the invention ofthe literature disbursement andprocurement

World Wide Web WWW
The rapid expansion of the Internet with World

The WWW designed in 1989 by Tim Berners Wide Web WWW functionality has proliferated to

Lee is a user friendly graphic based system for a large extent by the phenomenon of widespread
accessing Internet resources The WWW or Web connectivity and file transfer capabilities as well as

consists of a Web client a common hypertext the freeware orshareware Sutton which proliferates
publishing language a common network there Access to a myriad offreely and easily
communications protocol and aWeb server downloadable resources some ofoutstanding

quality defy the typical market forces ofthe

The WWW has transfonnedmuch ofthe standard money based economic systems The idea

previously arcane methods of distributed information ofsomething for nothing always creates interest

retrieval into a user friendly inviting graphical user even if the something is of only marginal value

interface GUI supporting mouse clicks and
This price tag has provided opportunities formultimedia This has resulted in unprecedented

popularity and usage both in the number ofpeople schools anduniversities whoalready have
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substantive computing resources to quickly absorb the Foundation which has been active in funding
concept of uninhibited access to information All numerous cyb rspace efforts to improve education
levels ofeducation can now at nominal cost bestow Sattem and Vice President Al Gore have
Internet access upon students and faculty From significantly conltributed to and impacted theWeb

kindergarten through graduate students this newly revolution

developed tooltechnique has given rise to novel
methods for expedient and relatively effortless AJlter s design for understanding IT see Figure
communication and information access 1 clearly focuses the relationships between major

components of the various driving forces influencing
This ease has a down side however With the Web s prolific expansion and influence on the

literally anyone capable ofavailing material via the business lbe core information technology forms a

Web the information filters which we find in existing key foundation ofinformation systems which in turn

public forums and information providers is simply represents a core component of business processes
non existent This implies that for organizations who These processes influence the firmand eventually
wish to have their sites respected as reliable the business eavironment Alter Of course the

responsible sources good design and control of interfaces are bidirectional

development deployment and interaction is

necessary With the view of current curricula focused

on using the Web as a source of information there is a

dearth of sincere conceptual development and

structured guidelines for effective creation of this

resource as a critical component of information

systems IS

In this paper we propose the prudent expansion
of information technology IT curricula to respond to

capricious technology which has provided the catalyst
to introduce Web technology design and concepts into

undergraduate education We consider the subliminal

integration of the technology into existing information

systems curricula as well as the creation of a new

course to address the well established need

Discussion Figure 1

This period of Web development is not

significantly different from other IS arenas that have The major interactions exist between those

gained prominence in the past We have seen the rise closely coupled units such as IS and IT However

and fall ofnumerous programming languages we should also realize that the Internet which was

techniques and procedures based upon volatile once predominantly the domain of researchers and

technology The differentiating fact about the Web the government has been efficacious adopted and
however is its unprecedented expeditious recognition intensely embraced by the business environment and

and adaptation by the general public and visible the firm It is now the responsibility of the IS

businesses such as the commercial media When we professionals to quickly and seriously address the

watch the local or national news and see the access appropriate reJ ationships between those intermediary
potential via the Web we cannot help but be reminded factors such as business processes and information

of the rapidity with which it has been adopted into the systems in light of this new application of

expectations and acknowledgment of the general technology to Ulniversal access method and means

public
Some res archers however have shown that

Millions of content sources provided by there is more hype than substance to the number of

individuals and groups are already accessible and Web uses and thus true implementation ofits

countless more are becoming available on a daily purpose Survey results reported by Derek Hulitzky
basis For educators publications such as Syllabus Director ofM3Irketing for Computerworld s

and T H E Journal focus on technology and education Professional Dc velopment Division and conducted

issues and regularly include information about Web by Computerworld indicate that ofthe roughly 14
sites housing pertinent information Even million IS profi ssionals less than 20 are Internet

governmental forces including the National Science users and less lthan 15 access theWeb Hulitzky
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However the number of users in the public arena makes the point that traditionally delivered courses

from where the greatest demand shall be derived in the business schools often do notprovide strength

appears to be continually increasing Therefore in the information systems areas The Data Highway
although professionals do notcurrently appear as is highlighted as one of the ten key emerging
enamored with it the general public appears more technologies which must be recognized by college
prone to desiderate and request the image portrayed as educators Hoplin
universal connectivity regardless of its lack of

universal substantive quality This is clearly evident when carefully
examining academic disciplines and understanding

This predisposed demand points to the need for how quickly Internet accessed resources have

development ofexpertise in design and structure of become imbeddedinto curriculum content Students

both the technical and developmental components of in scienceand engineering regularly expect to

Internet content and traffic This of course implies download information directly from research centers

revision andor redesign of curricula and its and sites From elementary schools engaging in on

components Curriculum design however should be line projects with students in other countries to

planned and directedbased on an appropriate model university faculty collaborating with colleagues
Regardless of the specific model used for developing around the world the communication provisioning
IS curricula needs assessment for any individual ofthe Internet appears almost ubiquitous among
program involves five critical areas Whitten educational institutions The life cycles of projects in

both academia and industry have been significantly
paradigm shifts reduced as collaborative work has gained freedom

industry directions from time constraints thatwere traditionally imposed
student demographics whenparticipants weregeographically dispersed
community requirements Mitchell
facilities

While multiple academic areas have seen and

Each ofthese needs can be directly connected begun to derive benefits from use ofthe Internet and

back to the Web Consequently it is imperative that Web related resources few have accepted the

IS graduates are not only fluent in Web surfing as responsibility ofcurriculum redesign for effective

users butcan communicate effectively with regard to integration of the new technologies This may in

it demonstrate proficiency in development and part be due to the inescapable difficulties associated

become champions in its future progress IS graduates with the dynamic nature ofWeb technology In

will need to not only assess the viability but also order to maintain currency using resource material

provide direction and control for offering appropriate directly from the Web may supersede the use ofa

services and linkages for corporations Information standard textbook case book or other traditional

systems will need to lead internal development sources ofinformation Hence the likelihood of

provide design parameters and models and provide non IT related disciplines shouldering the burden of

assistance to functional areas for development of this teaching about theWeb and its appropriate
two way interface with outside constituents Ifthe management and implementation as either abusiness

Internet becomes commercialized as manyhave unit or tool is slim It is therefore vital that IS

predicted the possibility of innumerable firms thus immediately recognize the need and design methods

job opportunities in IS offering a variety of resources and techniques for handling how where and in what

and value added services is more than likely to appear form Web concepts should be disseminated in the

on the horizon information systems curriculum

Motivation for Integration Method of Integration

Germane issues in IS education include declining Clearly the integration ofWeb technologies
enrollments budget constraints and the idea that into the IT curriculum has become an imperative and

industry may not believe that schools are indeed immediate need Although the specific orientation

teaching what students need to know Hensel for ofthe faculty and the position of the IS department
success in the job market These issues in addition to in the college or university will determine the focus

the current impetus for using Total Quality ofthe teaching activity as well as its depth and

Management principles point to the need for curricula breadth but now is the time for IS academic

drivers to be in tune with the market and multiple planners to immediately assimilate the task of

constituents As Elder points out schools shouldbe including Internet and Web concepts tools and

cognizant oftheir local market needs when designing techniques into the IT curriculum Integration may

anddeveloping theircourses Elder Additionally he be accomplished by blending and interweaving Web
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concepts throughout an existing curriculum or specific outputs from all previous classes to help in the study
Web importance may be established by introducing ofthe language while developing new program
and including one ormore relevant courses into applications
existing curricula Although the latter is the preferred
route given the great difficulty ofnew course Another approach may be to look at the

development and integration the former option may business processes and client interactions as well as

be more quickly and easily implemented enhancement of external information sources

available to the fIrm for places in which to infuse
Course work should be judiciously designed to these concepts For example information systems

include the essential concepts of Web browsing page design courses orcourse segments could

creation and maintenance networking knowledge encompass appropriate materials regarding design
programming knowledge ofHTML Berners Lee implementatiloll and use of the Web and Web tools

JAVA andPERL and multimedia application Or these could be applied to the specific functional

development It is important to concentrate notonly areas of marketing management
on the construction of Web applications but also on productionoperations finance etc Cooperation
design criteria and development guidelines The with faculty from those disciplines may provide
exhaustive inclusion of these concepts would provide a good support tbr changes in the course content for
functional baseline ofknowledge to the WWW both IS and e ach of these functional areas

Additionally students may be able to develop some

mastery at this level Finally
c

veb usage may be promoted on a

general departmental or school level Class
Web site management and advanced applications exercist s and homework assignments may be

in multimedia will be highly dependent upon the structured to require resource search andretrieval

available resources ofthe school ordepartment For from Web sites instructor solutions may be availed

example JAVA programming which allows for solely timm a class Web site etc
seamless delivery of multimedia applications implies
that end to end resources are available for viewing this Regardless of the opportunities for inclusion in

level ofapplication Issues such as providing the existing courses IS professionals must use and

appropriate blend of hardware and software design courses to include the pertinent concepts as

paraphernalia for supporting this level of delivery can indicated above IS programs that are graduating
easily be placed in those provisioning sections of IS students who llack the ability to design andbuild

courses currently in existence To provide greatest even an appropriate Web page will diminish the

effectiveness for IS students however the experience marketability of the graduates and once again
ofdevelopment and implementation ofthe multimedia disappoint many of the market constituents

applets is highly recommended

Creating A New Course

Revising Existing Courses Prior to the creation ofa new course thorough
Curricula currently encompassing a course in analysis anddesign of course content relative to

networks or telecommunications couldquite easily existing curriculum components is imperative The

adapt existing content to include WWW
concepts

It paradigm shift is evident as even non IS courses are

is after all the most widely known and accepted wide implementing network aided instructional

area network outside that of the telephone orvoice components lbe industry and community demands

delivery systems Good comparisons can be made will continue to drive ademand for Web proficient
between the highly regulated voice and traditional IS professionals
broadcast media with thatof this unregulated loosely
controlled interconnected computing network The Programs may be elastic enough to allow for

use of the same physical media would be areas of course components to fulfill the need for Web

common concept and design but implementation and knowledge at appropriate levels Programs which

management would diverge significantly have developed such flexibility into their curriculum

design as suggested by Hoplin will be more likely
Access to and participation in the Web has to react in a timely fashion Hoplin and smoothly

become commonplace One unique nuance of the integrate a newly developed Webbased IS course

Web is that we can use the Web to study the Web For more structured programs creating and

much like we create C programs in order to integrating a new course may be a long and arduous

understand the programming language However the task typically involving arequirement to gain
difference lies in that while using the Web we are not approval via1th1 appropriate academic channels

only viewing web contents but also design and While it is not the purpose of this paper to debate the

implementation of web resources An analogy would curriculum design problems and issues of academia

be a C class using coding trails program code and it is important to consider these parameters when
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upgrading IS curricula to allow for currency and or modifications of multiple courses with Web

adaptability Despite the difficulties associated with concepts and technologies This model also provides
curriculum enhancements curricula visionaries must a strong design foundation for improving the quality
delve into the redesign and redevelopment process in of currentnetworking courses

order to ensure a robust academic program The

Finally ifa curriculum affords the luxury ofanetworks ofthe future will expand significantly and IS

professionals will be theirdesigners and champions Current Topics orSpecial Topics experimental
course the university demand and impact of aWeb

Course construction for teaching Web concepts concepts course can be gauged without the outlay of

can occur fairly rapidly Many Web sites containing any curriculum restructuring efforts This course

course content and design information can be may initially be offered as an elective if successful

consulted Additionally Email FfP and listservs can the course can be incorporated as a mandatory
be utilized for swift andproductive sharing ofideas segment ofthe IS curriculum

among colleagues in an ecumenical fashion with all
Conclusionsinterested parties or with selected individuals A

monopolistic dependence on industry and academic

Because information technology is becomingconferences as the exclusive forum for a healthy and

timely exchange of ideas is no longer mandatory increasingly integrated with business processes as

Although a singular right course of action or
companies gravitate toward employees versed in

more than strictly technology and having more

methodology for curriculum redesign to incorporate knowledge about how the company needs to operate
Web concepts has not yet gained prominence several Golden institutions of higher education
encouraging avenues are available For example a responsible for educating andempowering the future

general course addressing Web concepts could be workforce must create opportunities for students to

planned and offered as a core course in the business experience and appreciate the benefits of
school curriculum Although the schematics of the technological approaches to business solutions
course would be drafted in the IS department the Technologically versed employees irrespective of
course content could be chosen so as to dispense theirspecific disciplines reap therewards of

copious knowledge to all business majors Michigan knowledge acquisition when participating in the job
State University is using a 500 000 grant to develop market A recent US Current Population Survey
curriculum materials that use the Internet Meyers indicates that workers who use computers on their

Another route is to offer a new interdisciplinary
job earn wages that are 10 to 15 higher than the

wages ofotherwise similar workers whodo not use a
course in the IS curriculum which would entice

computer at work Krueger
multiple constituencies across a campus The content

ofthis course could include the use of the Internet as a The information technologies explosion in our

research tool various browsers both commercial and global society has created tremendous challenges
non commercial and their usefulness as well as andopportunities for educators to help educate and
evaluation ofquality information and sites for specific develop our future pioneers The World Wide Web
interdisciplinary resources This could be established is the latest technology holding many promises and
as a case based course or as a capstone orpartnership opportunities for progress and success What will

with library sciences or abusiness strategy andpolicy happen to theWeb in the future is indeterminable at
course The University of Alaska Fairbanks currently thispoint however its presence today and in the
offers an MBA course organized around helping immediate future is indisputable Rather than having
managers become intelligent collectors and consumers diminishing importance Web technology has rapidly
ofon line data Lehman been developing to provide increased functionality

Another solution may be found in enhancing
and hence continue to appeal to the masses as the

communication medium of choice This includes
existing courses Perhaps courses addressing for example the usage ofthe Web not simply as a

networking technologies need to be redeveloped and hyperlinked based GUI but with the integration of
redesigned such thataugmentation ofWeb concepts JAVA applets technology as a medium for sales
can be accomplished without significant time delays transactions database manipulation etc
Ifone applies the design methodology proposed in Additionally the Internetand the Web provide the
Goldman the data communications and networking backbone for innovations in pedagogy including

curriculum model applies a cognitive hierarchy to the distance learning Moskowitz inter and intra
conceptual architectures oflocal area networks university virtual classrooms Goyal and computer
Internet works and wide area networks The fusion of supported collaborative work
the practical skills and conceptual architecture lends

itself well to incorporation ofeither a specific course

31

Iii Ii 1IIIIlIIHI



REFERENCES Technologies In ItJis Don t Let Your MIS
Function Be A Malfunction Junction

Alter Steven Proceedings OfThe Tenth Information Pmceed gs Of The Worldwide Information

Systems Conference Sponsored By DPMA Systems Conference Denver Colorado June

Education Foundation Phoenix AZ November 11 14 1995 pp 150 154

1993 p 127

Hulitzky Derek E The Net The Web The Myths
Berners Lee T ed HyperText Mark up And The Realities Don t Believe The Reach

Language To Millions Proceedings Of The

CERN http info cern chhypertextlWWW Mark Worldwide Information Systems Educators

UpMarkUp html Conference Denver Colorado June 11 14

1995 pp 3843

Chapin A Lyman The State Of The Internet
1995 Telecommunications Jan 1995 Vol 29 Krueger Alan B How Computers Have Changed
No 1 p 2426 The Wage Structure Evidence From

Mlcrodata 1984 1989 Quarterly Journal Of

Cohen Lance Augmenting Instruction In Business Economics Feb 1993 Vol 108 No 1 p 33 60

Communication Courses With The Internet
Bulletin OfThe Association For Business Lehman Lisa M Driver s EdFor The Information

Communication Dec 1994 Vol 57 No 4 p 31 Highway A Required Course For MBA

35 Students Journal Of Information Systems
Education Spring 1995 Vol 7 No 1 pp 30 33

Conhaim Wallys W The Internet Linking Up To A
Meyers Jason The Internet Hits The BooksGlobal Network Link Up JanFeb 1995 Vol

12 No 1 p 5 7 Tdephony Oct 9 1995 Vol 229 No 15 p 28

Elder Kevin L Implementing IS 95 Proceedings Mitchell James E Engineering Education

Of The Worldwide Information Systems Technology and Change Syllabus March

Conference Denver Colorado June 11 14 1995 1996 Vol 9 No 6 pp 3840

pp 134139
Moskowitz Robert Distance Education Link up

Golden Kathleen Resiliency Required Insurance NovlDec 1995 Vol 12 No 6 p 38 40

Technology May 1994 Vol 19 No 5 p 36 40
Sattem Kathy NSF Tackles ChE Education Issues

Goldman James E Design And Implementation Of Online Chemical Engineering Ju11995 Vol

A Practical Business Oriented Undergraduate 102 No 7 p 43

Data Communications Curriculum Journal Of
Information Systems Education Summer 1994 Semich J WiUiam The World Wide Web Internet

Vol 6 No 2 pp 80 85 Boomtown Datamation Jan 15 1995 Vol
41 No I p 3741

Goyal Amita and Alka R Harriger Using CSCW

Technologies to Connect Classrooms Journal of Sutton John The Management Archive Business

Information Systems Education Volume 7 Communication Quarterly Sep 1995 Vol 58

Number 2 Summer 1995 pp 63 66 No 3 p 4041

Hensel Mark The Approaching Crisis In Computing Whitten Jeffrey L Development And

Education Enrollment Technology Curricula Implementation OfAn IS Curriculum

Standards And Their Impact On Educational Workshop Conducted At Worldwide

Institutions Proceedings Of The Eleventh Information Systems Educators Conference

Information Systems Education Conference Denver Colorado June 12 15
1994

Louisville Kentucky October 28 30 1994 pp
56 63

Hey What s This Web Thing Datamation j

Jan 15 1995 Vol 41 No 1 p 38

Hoplin Herman P Integrating Emerging

32



Teaching Hypertext Markup Language in the First Computing Course

One University s Experience
Jeanine Meyer

Pace University
Information Systems Department

1 Pace Plaza

New York NY 10038 212 346 1569

meyer@pacevm dac pace edu

Stuart A Varden

Pace University Information Systems Department
861 Bedford Road

Pleasantville NY 10570 914 773 3527

vardenf@pacevm dac pace edu

ABSTRACT

This paper describes one university s experience in teaching Hypertext Markup Language HTML as an

integral part of a required undergraduate course in computing The choice of HTML was made because it

incorporates in one facility several key themes ofthe course including multimedia and hypertext the Internet and the

world of interactive on line services offered through telecommunications facilities team work and organizational and

presentation skills Students are taught the elements of the language are placed in teams and create team Web

documents After a successful piloting ofthis innovation the university now has introduced HTML into all sections

totaling about 1 500 students per year of its undergraduate core curriculum computing requirement

10 1 Introduction to Computing The justification for

Introduction
maintaining the requirement in computing rests largely
on the belief that people today and in the future will

The content and appropriate role of the first
need to understand and effectively use information

I course in computing has long been debated by computer technology to be successful and productive citizens

educators and continues to be a topic of lively Moreover the course emphasizes the development of

discussion today Should it be a terms and tools
creative problem solving and teamwork skills through a

course or a course that focuses on the societal impact of number of group projects An examination of social

the information technology or the first step in laying
and ethical issues also forms an important part of the

down the foundations for formal computer studies or
course

something else entirely The fundamental question is Although the course is listed as three credit

What student outcomes in computing should be hours it actually meets four hours per week two in a

expected ofall undergraduates upon graduation large lecture format of up to seventy two 72 students

Many colleges and universities have
and two hours of lab with a maximum of twenty four

sidestepped this question by not having a required students per lab section Both lecture and lab sections

computing course Instead an introductory course in are taught exclusively by professors or lecturers Active

computing is often found among a pool of science or
discussion and structured group assignments are used to

quantitative electives from which a student is required help students explore concepts and issues pertaining to

to choose In these institutions many students are
the course while the labs are hands on skill building

permitted to graduate without having any formal sessions

instruction in computing Overview ofCIS 101

Pace University however includes in its The lecture discussion proceeds somewhat

undergraduate core curriculum a three credit computing independently from tlle lab though certain topics
requirement The great majority of students about receive treatment in both places A typical sequence of
1 500 per year satisfy this requirement by taking CIS topics is
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1 Introduction Computers are programmed Unlike standard printed material hypertext provides a

2 Hardware and Sofiware overview Types of way to navigate through documents in a non linear

machines
non se quenlial mmlller In its simplest form a user can

choose a hot word on the screen and immediately get
1 Computer Data Binary arithmetic Character more ilnforIllation about that hot word push down

strings and can easily return pop back to the previous screen

4 Procedures Flow charts Serial versus concurrent Hypertext does notappearby accident It is the result of

processing
artful design and invention by the authors

5 System development Using these definitions it can be observed that
multimedia and hypertext more closely model tile way

6 Input and Output people thin1 than traditional media Most media

7 Storage concepts
books movies television are sequential and simplex

That is there is a distinct beginning and end with an

8 Languages Subprograms Operating Systems expectled route 110 be taken and all conullunication is
Suites and Groupware one way People however tend to think associatively

9 Communications systems
in which one idea leads to another in a largely
unanticipated manner as one thought spontaneously

10 Information systems in business DatClbase triggers the next Anyone who has wondered through
management the Wide World Web perhaps today s leading

11 Multimedia the Internet and Industry Standards example of a hypertext system surely has experienced
visiting a Web site that was totally unanticipated a few

12 Computers in Society minutes earllicr

13 Review week reflection on sofiware used Secondly there has been much discussion of

Analysis ofcomputer ads the MTV generation and the effects of the media on

The thirteen lab sessions typically follow this
the Clbility iluc1 willingness of today s students to

concentrate on classroom work 2 The importance of
sequence this eJTect is unclear but there is no doubting the

1 Introduction to personal computer and mainframe intrinsic appeal of multimedia
used for E mail I week

If one Clccepts the value of multimedia and

2 Structured Problem Solving and Programming hypertext as an important component ofan introductory
Concepts Using QBASIC 5 weeks computing C01llfse then the next question that arises is

1 PC Productivity Tools Using Excel 3 4 weeks
What system and platform should be used to develop
these ideas Pace has selected Hypertext Markup

4 Multimedia Authoring and Group Project 3 4 Language in a Windows 3 1 environment
weeks

Why Hypertext Markup Language
Although most ofthese topics are fClllliliar ones

for a first computing course the three to four week
Prior to the Spring 1996 semester the

section on multimedia authoring is a departure from the multimedia experience was provided mainly through
norm Nevertheless there are many good arguments for the vehicle of LinkWay Live an IBM product designed

devoting a substantial portion of an introductory to develop multimedia presentations Il was used

computing course to mullimedia and hypertext successfully fI r several semesters and most students
seemed to enJoy and benefit from the experience

Before discussing these advantages let us first
The sudden and rapid development of interestdefine the terms multimedia and hypertext The

following definitions are based on the ones given by in the Internet and in particular the World Wide Web

Sigle 1 over the past three years led Pace to consider the

possibility of using Hypertext Markup Language
Multimedia is an orchestration of material HTML as a multimedia authoring language instead of

composed of some but not necessarily ClII of the a commercial system such as LinkWay Live The main
following elements full motion video still images arguments favoring the adoption of HTML are

animation computer graphics text and audio This discussed below

material is generally delivered 011 a computer system

Hypertext refers to the ability to create and

browse through complex networks of linked documents
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Multimedia and BYIJertelt SUIJport multimedia presentation the student designers must

Although multimedia and hypertext have been address the questions of how to organize information

in use in the classroom for many years 3 4 Hypertext and to decide on the visual arrangement of text and

Text Markup Language and the World Wide Web are graphics 5

relatively recent developments HTML is the language Graphics were produced using Paint Shop Pro
used to build home pages or Web documents on the Since the LinkWay Live system had its own paint
World Wide Web Multimedia and hypertext are program this was viewed as a significant increase in

integral design features of the Web as originally complexity for the system However students appear to

conceived by Dr Tim Berners Lee at CERN the beable to cope with it though the amount ofgraphics is

European Particle Physics Laboratory in Geneva somewhat less
Switzerland in 1989 Multimedia support available

through the Web includes text graphics audio and
The faculty have taken a variety of approaches

video
to the choice of topic in both the old and the new

multimedia module One stand by is to make a report
on The Computer Industry Today The notion here is

The Internet to make tltis a capstone assignment for the course Tltis

No single technology phenomenon in recent assignment can be made more structured by requiring
memory has generated as much media attention students to include material from product
discussion and high expectations as the Internet and advertisements job listings and current event news

the World Wide Web and for once the reality may stories Another tactic is to ask students to find a news

well live up to the hype The use ofHTML provides an article or do research on the Web and prepare their

excellent vehicle for learning about the Internet and presentation on that topic Many faculty allow students

discussing issues such as privacy rights security to choose their own topics but get it approved by the

electronic commerce the proper role of government in second week of the module Some facuIty allow

controlling access to information and infrastructure students total freedom

building and the potential for telecommuting

Technical developments such as Integrated Team Work

Services Digital Network ISDN Asynchronous The ability to work with others effectively is a

Transfer Mode ATM and digital compression are requirement for many if not most future jobs for all our

now on the verge of providing moderately priced ltigh students Certainly employers have articulated this as a

bandwidth telecommunications facilities on a large requirement for the information systems students For

scale These facilities and their resulting products will this reason the Information Systems faculty are

soon offer a rich variety of high speed multimedia beginning an initiative to build team work and

services directly to the homes and offices ofsubscribers presentation skills into our curriculum in a systematic
The pace at which this will become a reality has been way Students will be expected to move through a

recently accelerated by the passage of the progression of levels The CIS 101 course serves as the
Telecommunications Reform Act and the agreement firstexperience
between Visa and MasterCard on a common

international security protocol Faculty can take different approaches to team

work Speaking very generally the teacher can assign
The use ofHTML and Internet also provides a the roles or allow the students to manage tlleir own

good way to introduce the elements of the clientserver work When students are grouped into different

model Students learn that machines called servers responsibilities it is sometimes called the production
are where information available through much of the

company model 6

Internet are stored and that clients are machines
One of the authors had the experience of

through which end users gain access to the information

through communications software and a browser The coordinating a student home page development

Internet and its associated protocols provide the project The class was divided into four areas of

transport of messages between the client and server responsibility 1 textual content authorship 2

machines graphics 3 formatting and hypertext design and 4

HTML programming and testing Each group

consisting of about six members had a specific set of

Organizational and Presentation Skills tasks that needed to be completed while all the groups

In CIS 101 students are asked to develop a were required to coordinate their activities so that the

multimedia project using HTML When preparing a total project could be successfully completed Thus
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there were both intragroup and intergroup skills that over a distance of about thirty five 35 miles To
had to be addressed by each member of the class ensure cOnSiS I ncy between the campuses a policy of a

Allowing students to manage the assignment
common course syllabus and texts has been adopted

of work by themselves can be equally appropriate and
Further one of the co authors is the University wide

sometimes brings quite gratifying results The other
coordinator fDr the CIS 101 course All significant

author has had several occurrences of essentially the changes in the curriculum are implemented under her

same circumstance a subset of a team timidly approach guidance aftcr discussions with appropriate faculty
the faculty and confess that Student A is a really skilled

members and conlluillees This centralized control has

artist and is it okay that she or he do all the graphics for proved very dlective in maintaining uniformity of

the project They often go into great detail to
course contcllt across the many sections of the course

demonstrate that they are doing more of the other work
that are oITercc1 each semester

such as research and writing One reaction taken by The Ulse of HTML as a multimedia authoring
facuIty is to say that this is fine However mainly tool was piloted in the Fall 1995 semester These
because the students seem to need something more we early adopters reported that HTML was well received

may ask them to demonstrate that they can invoke the by students and many of the instructional objectives of

graphics program and draw a circle the cOUlrse wen achieved through its use

Wide ACCCIJtancc and Low Cost Training Instmdors

A major practical advantage ofusiIlg HTML is Twelve 12 lecture sections and twenty nine
that it is easy to learn widely used and inexpensive 29 lab sections of the CIS 01 were offered in the
Once students understand the role and operation of a Spring 1996 semester Some instructors were already
Web browser they can be taught a simple subset of comJortable wiith HTML For those who were not a

HTML tags say a dozen which control the format in half day hands on orientation session was conducted in

which textual and graphics material will be displayed January 1996 where the basic ideas of HTML were

on the client machine by the browser software covered A small subset ofthe commands or tags was

In the case in which files containing HTML
also introduced One instructor who had taught one of

commands lags and graph files GIFs are maintained
the Fall semester pilot lab sections was on hand to share

on a student s diskelle the browser can be instructed to
her experiences in teaching HTML to CIS 10I students

load the files locally In this way the student s
Instructors had Iitlle difficulty in mastering the basic

computer can serve as both server and client machines
ideas and skills ofHTML

Thus the Internet or any network whatever is not Selected members of the University s

needed to create hypertext and multimedia Department of Academic Computing also allended the

presentations In fact local access is the typical way in orientation so that they would beller understand the
which Web documents are developed and tested The resources and services that would be needed to support
HTML files may be prepared using an HTML editor students and instructors in using HTML

program such as HTML Assistant Pro or by using a

simple word processor
DcclolJing Instn ctional SUIJllOrt Matcrials

Ifthe school has a server that is a host machine An advanced graduate student was assigned
on the Internet student Web documents can be stored the task of developing a tutorial disk wrillen in HTML
there for general Internet access Students can be to introduce the elements of the language This
provided with a vast collection of clip art or audio excellently prepared tutorial was distributed at the
clip files all downloadable for free from the Internet instructor orientation along with a printed document on

Browsers and HTML editors also are available via the HTML Other Web demonstration files were stored on
I nternet free ofchange a Novell LAN in the computer lab

Finally the general acceptance of HTML as a

Web document preparation language provides students Upgrading ComllUting Facilities
with a tangible skill that is widely recognized in the

The mtroduction of HTML into the CIS 10I
marketplace

course is paralleled by the University s commitment to

Implementing the Change upgrade computing and networking facililies

Pace University is a lllulti campus institution
throughout the University The University is in the

process of rewiring the campuses to provide Internet
and CIS 01 is offered on three campuses spread out

connectivity This has already been accomplished at
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some of the computer labs and a new fully equipped natural way as a culminating assignment Students for

computer classroom which seats thirty 30 was the most part can handle it and thus have their

opened in Fall 1995 The library also has been very understanding of various issues reinforced

active in providing Internet access through its
A small number of projects from the pilot

Electronic Learning Laboratory
program were selected to post on the University s Web

These improvements in facilities however server We intend to make this an on going activity
will not be capable of handling the potentially This means we have to confront the issue of how to

thousands of students who will be comfortable and will choose from among a very large number of projects
want to use the Internet in coming semesters Thus the with what standards of quality and taste This has

University is in the process of issuing a 43 000 000 already emerged as an issue

referendum to support improvements in the University s

Concluding Thoughtsphysical plant and infrastructure A sizable portion of

these funds will be devoted to information technology Many students come to the CIS 101 believing
enhancements including networking and Internet that what they need is training in a specific set of tools
access Sadly some faculty from other departments also believe

Early Observations this Changing what we do demonstrates to students

that new tools and teclmologies emerge all the time

We consider the HTML training program a We can also model for our students how we learn the

success because even though it was described as an new tools The Web is indeed new but we the faculty
option all faculty implemented production of HTML can learn it by building on concepts and experiences
pages for the Spring 1996 semester We attribute this that we have In tillS way students can move on from

success to several factors the class conJident that they will be able to cope and

I As we have indicated earlier the Internet and the
thrive in tile future

World Wide Web is a well publicized phenomenon and References
faculty want to be part of it More specifically we and

1J Sigle John Multimedia and CAI
the rest ofthe faculty want our students to be more than

just consumers The short unit will introduce them to Authoring Systems Proceedings in the Information

the possibility of being creators as well as demonstrate Systems Education Conference Phoenix AZ 1993

the technical organizational and aesthetic 2J Meyer Jeanine Thoughts and

requirements Experiences on Multimedia Education Technical

2 Our approach of encouraging early adopters and Report Number 92 School of Computer Science and

then asking them to present the work of actual students Information Systems Pace University New York

performed within the time frame was effective It February 1996

allowed a period of limited use for Academic 3J Pearson Rodney Hypergraphics
Computing and provided existence proofs for the rest Technology Based Classroom Presentations
of the faculty Proceedings of the Business Schools COmlJuter Users

3 Many faculty were looking for something to replace Grou Hershey PA 1989

LinkWay Live TillS is an older DOS package with 4J Cummins David E Ullrich James R
some difficulties in implementation on the campus Using Hypercard in a First College Course in

LANs However it had many excellent features most Computing Proceedings of the National

importantly easeof use Most students really el1ioyed Educational ComllUting Conference Boston MA

producing the multimedia folders and did excellent 1989
work The production of HTML pages appears to offer

Jocelyne Nanard Marcnearly though not quite the ease of creation with the 5 Nanard

additional significant feature tIlat the students can Hypertext Design Environments and the Hypertext
compare their workwith work on the Web Design Process Communications of the ACM

4 HTML production requires file management That
Number 38 8 August 1995

is a typical project will involve multiple files generally 6J Agnew Palmer Kellerman Anne and

of different types and different locations and students Meyer Jeanine Multimedia in the Classroom Allyn
must keep track of the multiple parts The faculty and Bacon Boston MA 1996

appreciate that we can include this challenge in a
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Panel Session Managing Emerging Technologies
Bridging the Gap between Academia and Industry

Dr Kevin Lee Elder

Angelo State University
kevin elder@mailserv angelo edu

Dr Mark Hensel

University of Texas at Arlington
hensel@uta edu

Dr Herman P Hop in

Syracuse University
hphoplin@mailbox syr edu

This panel discussionwill center around the difficult task become speedier and that the training for a career in the
of managing emerging technologies and the challenges development field may change dramatically
IS professionals encounter in Industry and Academia

The trends in application development mean that the

Major items coming into focus include managing IS field the discipline of applications development is

automation IS innovations and the Impacts of IS on the changing again and changing very quickly The IS

organization and the IS professionals new role A future industry IS ducational institutions and IS professionals
look at applications development will expose trends and must change just as quickly to meet the demands ofthe

practices which will have an enormous impact on both future

Industry and Academia

The IS Model Curriculum must address these emerging
As a result ofthe dissatisfaction with traditional technologies and their impact We discuss these

development methods threetrends are emerging that emerging technologies and expose students to the skills
could have major implications for the future of necessary to utilize them but we don t use them to teach

applications development First some types of software the informatwn systems curriculum We need to be using
are becoming disposable That is happening because the emerging technologies in our classroom instruction

organizations demand faster development oftheir to prove havvaluable they are to the industry our

applications The implication is that many organizations students will graduate into
are willing to sacrifice quality for speed in software

development because the applications developed today If faculty took more time to develop lectures they would
become obsolete in a very short time not us the sam examples to teach the old material Dr

Andy Whinston in his keynote address to the Information
Second rapid applications development RAD object System Education Conference Louisville 1994

oriented development and networkcentric computing addressed the need for IS faculty to rethink how we

seem to be emerging as the development methods of convey our knowledge to students With the advances
choice in many organizations The implication is that made on the lntl rnet the Worldwide Web digital
although structure is still needed to properly analyze and libraril s cd rom storage devices and hypermedia we are

specify a development project speed of development is in the dark ages when we use only atextbook overheads
essential and the chaUlboard to convey knowledge

Third languages such as Sun s Java Bell Labs Emerging technologies could in fact help bridge the gap
Inferno and others may make it possible to gather betwee n what industry expects andwhat academia is

applets of code from sites on the Internet and use them currently providing industry Apartnership between
in new rapidly developed applications Browsers could Industry and Academia should be established to foster
become the Windows environment ofthe Web The this plan for managing the emerging technologies
implications are that application development may
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The Development of Proficiency Exams to Measure Computer Literacy

Larry W Cornwell and Matthew K McGowan

Business Management and Administration
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Peoria IL 61625

309 677 2314 and 309 677 2279
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Abstract

Computer literacy has been a requirement in most American Assembly of Collegiate Schools of Business AACSB

undergraduate programs Incoming freshmen are now entering these programs with a level of competency that suggests
they do not need to take the traditional computer literacy course Students need to be familiar with the University s

computer environment to complete assignments effectively in their business programs This paper describes the

development and implementation ofproficiency exams to measure students computer literacy in an AACSB program The

staffing and scheduling ofproficiency exams and seminars in proficiency areas are also discussed

Introduction 372 The laboratory part is taught in a one hour course but

the FCBA students cannot use the credit for this course

This paper describes an approach taken to establish a
toward FCBA total hours required for graduation

level of competency in computer literacy for entering
Students may satisty the FCBA computer proficiency

students at Bradley University s Foster College of Business requirement by passing a competency exam

Administration FCBA Entering freshmen are now coming
Description of FCBA Computer Requirementto the University with a wide range of computer

experiences The old requirement making all students take

the same introductory course is very difficult to teach with The FCBA Curriculum Development Committee

the broad range of student backgrounds The required presented the following description and rationale for the

course may not be a valid requirement for students who are new requirements
competent at some of the topics The purpose of the old

course was to introduce the student to the computing COMPUTER PROFICIENCY 0 semester hour AND

environment of the University I Some students can very BMA 172 BUSINESS COMPUTER SKILLS AND

easily adapt to this computing environment without taking a APPLICAlTONS 1 semester hour Students must

course On the other end of the spectrum some students demonstrate proficiency in various categories of computer

prefer or need to take a course to develop the level of skills Topics covered will include word processing E

competency needed mail Internet file transfer DOS spreadsheet database

In an effort to address this problem and address the statistical package business graphics and presentation
new AACSB requirements2 the Foster College of Business graphics This list is not fixed nor is it necessarily
Administration decided to change the requirement of a exhaustive The demonstration of proficiency must be

computer literacy course at the freshmen level The old completed by the time the student has accumulated 24

requirement was a three credit hour course that consisted of semester hours of credit at Bradley
a lecture part for two hours per week and a hands on

laboratory part for one hour per week The lecture part This proposal is prompted by a number of
covered business infonnation systems concepts and the considerations First the emphasis is clearly on the

laboratory part covered productivity software in the demonstration of computer competencies which we

University s computing environment The new requirement highlight in our college objectives Second the focus on

has moved the coverage ofthe business infonnation systems assessment of skills is consistent with the approach we

concepts to a three hour course at the junior level BMA must adopt under the new AA CSB assessment criteria
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Third and perhaps most important students are entering strategic purposes Indeed the strategic use of
the universitywith an everexpanding breadth of computer information fJor business decision making must be a strong
skills Therefore the demonstration of skill proficiency focus if any progressive curriculum Third the course
rather than a prescribed course requirement seems to must include an interdisciplinary focus so students can see

permit curricular flexibility based on the level of student how various disciplines may apply course themes This
development Further this stance represents a set of may be faciliwted through casesor projects
expectations and assumptions that are likely consistent
with the skill base ofourfuture students

Makeup of the Proficiency Exam
Regarding the demonstration of computer

proficiency students will be self paced in thisprocess If The profi dency exam is designed to establish a level
necessary students may acquire additional background of competeoc y in using the computing environment at
and skills necessary to pass the proficiency tests by Bradley University The topics that were taught in the
participating in training modules that will be offered at original introductory course comprise of three areas 1regular intervals throughout the academic year Communications 2 Spreadsheet applications and 3
However some students will enter with sufficient Database applications This distribution oftopics is listed
background to complete all pr ficiency categories with below
little additional training Others may need to avail
themselves of most if not all training modules Tell Area Topics
Importantly the gap between skill competency and Communications Word processing
entering skill levels is realistically growing smaller E mail
Further most students possess skill levels of sufficient Internet
content that can acquire the necessary skills in the self FTP
pacedenvironment that isproposed

Spreadsheet Applications Creating Worksheets
Indeed in the short run some students may enter with

Graphics
no background or such low levels of skills that the self
paced training modules will be ineffective These students Database Applications Creating Databases
may elect to take the proposed I semester hour BMA I72

Creating ReportslLabelsto provide the necessary background and training This Querying Databases
hour should be treatedas a remedial hour ofcredit One

may logically assume that the number of students needing We decided that the best way of measuringand electing to take this remedial option will grow competencies would be in the form of a hands on
smaller as the level of precollege computer exposure proficiency exam The proficiency exam is made up of
continues to grow Eventually the J hour course option three tests that measure the level of competency in each
may be unnecessary area

The communications exam requires the student to
Please keep in mind that computer skills are included

prepare a multi page document in a word processor on a
as one of our across the curriculum categories topic that can be researched on the Internet Instructions
Therefore all courses should provide the ineusion of specifY the topil resource web sites and special format for
relevant computer applications the document Once the document has been prepared the

student Itransfers the document to a second computer The
BMA 372 3 semester hours INFORMATION student is then asked to attach the document to an email
TECHNOLOGY The need for a 3 hour course may be

message that must be sent to the grader
prompted by a variety of considerations but 3 specific The spreadsheet applications exam requires the
factors weigh heavily on thisproposal First while all of student to develop a spreadsheet for a business problem
us recognize that our fields of study are growing and Instructions specify the problem basic data assumptionsexpanding the area of information systems is literally needed calculations and special format for the spreadsheetexploding We must equip our students with the The student is asked to answer several what if questionsfundamental awareness and understanding of the and to pmduce several graphs
technological advances ill information and The database applications exam requires the student to
communication systems and a sensitivity to how these create a database structure Data is provided in a
technologies will affect the way businesses operate spreadsheet cmnat that needs to be imported into the new
Logically this leads to a second consideration This database structure The student is then asked to query the
course will emphasize data access and use for competitive
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database and produce answers to the queries in a report E mail

format Send and receive mail in our computing environment
The proficiency exam approach is expected to ensure Become familiar with an email system

that our students are more uniformly prepared for the

microcomputer applications course Students enter the
FTP

microcomputer applications course with a variety of
Perform basic file operations on host UNIX systembackgrounds Transfer students frequently receive credit

for an introductory computer course but they may not list files change directory create directory
have experience in the environment communications Upload and download files in ASCII and some other

package spreadsheet package and database software format

which is assumed for the microcomputer applications
course These students will be able to take the modules Internet

needed to gain familiarly with our environment Access and navigate gopher menu system in our

Seniors frequently elect to take the microcomputer environment
applications course in the hopes of gaining a competitive
edge over other students entering the job market Under Perform basic navigation in WWW environment

the present system these students may have had the
The spreadsheet application area reflects the need forintroductory course during their freshmen year possibly

four or more years before taking the microcomputer students to be able to create basic models for decision

applications course These students will be able to brush making Students need to be able to create formulas in

up on software that they have not used extensively during their models and to present the data in various formats

their subsequent years In some cases one or more ofthe

software packages used for the microcomputer 2 Spreadsheet Application Competency List

applications course is different from the package taught in

the introductory course Students can learn the new Create a spreadsheet
software under the modular approach

Use basic formatting functions

Competency Lists
Font Bold Italics Underline

Number formats percent fixed etc

The competency requirements designed to
Create multi worksheets pages

are

represent a level of proficiency needed for a student to Create and use formulas

effectively use computers in FCBA courses Students must Arithmetic operations
demonstrate competence in each of the topical areas @functions sum max min avg

communications spreadsheet applications and database Absolute and relative addressing
applications It is also an assumption that all students have Perform Editing functions

a familiarity with basic DOS and Windows operations Copy Cut Delete Paste cell

The communications area includes using word Insert Delete row column

processing a skill which most freshmen possess before Create simple graphs
attending college An increasing number of students will

have been exposed to electronic mail and the Internet The database application area exposes students to the

since use ofthese technologies is increasing in secondary requirements of structuring data for reporting Students

education There is still a need to be able to perform these are required to complete queries on a data file which is

tasks in the FCBA computing environment large enough to make it difficult to answer the query by
inspection This affirms the importance ofusing computers

1 Communications Competency List as a tool for manipulating data

WordProcessing 3 Database Application Competency List

Create a document

Save document in ASCII format Create a database structure

Use basic features Use field name type width

Font Underline Bold Italics Super Subscript Perform basic editing
Headers footers Page numbers Spell check Add a record modifY arecord delete arecord
Import a document from another format

Perform basic queries using a QBE type ofquery tool
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Create and run reports times Each group communication spreadsheet
Include titles totals applications and database applications is offered every

month The three exams are scheduled during a givenImport data from ASCII spreadsheet or another month and repeated every month during the semesterdatabase format
One group of three exams is offered at the end of the

Grading of Proficiency Exams
semester This provides four opportunities for the student
to complete the proficiency exams In the fall semester for
example the three exams are scheduled in SeptemberThe proficiency exam is administered by a graduate October and November The group ofthree exams is also

assistant who uses a checklist to evaluate the students scheduled the first week ofDecember
exam The graduate assistant marks the checklist to

indicate the characteristics of the student s exam that 2 0frering Jf the Seminars To help a student preparematch the checklist items The checklist ensures a level of for a specific c xam seminars are offered covering theconsistency in the grading process The point total topics of that exam The seminars are similar to the oneawarded for each exam is compared to the cutoff score hour modules covered in the BMA 172 course Theneeded to pass the exam Since there are three proficiency following seminars are scheduled to cover the proficiencyexams one for each area all exams that are passed will be
areas

recorded The student will only have to repeat the Area Seminarproficiency exams that were notpassed When the student

passes all proficiency exams the FCBA official responsible Communications DOS Windowsfor maintaining student records is notified that the student
Email FTPhas passed the proficiency requirement for the College Word Processing
Internet

Alternatives for Satisfying Computer
Proficiency Requirement Spreadsheet Applications Spreadsheet Basics

Spreadsheet Basic 2
Students entering FCBA can satisty the computer Spreadsheet Graphics

proficiency requirement in several ways The alternatives
are listed below Database Applications Database Structures

Database Reports
1 Pass the one hour course BMA 172 The one hour Database Queries
course Business Computer Skills and Applications BMA
172 may be completed The course meets 1 day a week Staffingfor a semester Although the student earns one hour credit
for the course it does not count toward graduation in the The staffing of the administration and
FCBA The course is offered on a passfail basis and implementation of the proficiency exam requirement is
passing the course will satisty the FCBA computer perfornled by one faculty member and three graduateproficiency requirement assistants The faculty member is responsible for creating

the scripts for the modules used in the BMA 172 course
2 Pass the proficiency exam A student must pass the and the seminars Another responsibility is the creation of
proficiency exam in each of the three areas before the proficiency exams and the checklists for grading the
completing 24 semester hours Failure to complete the exams The responsibilities of the graduate assistants
proficiency exam in this time limit requires that the student vary One graduate assistant has the responsibility of
enroll in BMA 172 In an effort to help the student teaching four sections ofBMA 172 Each section meets
prepare for the proficiency exams review seminars are once a week for one hour and fifteen minutes Other
offered over the topics covered for each exam A full responsibilities include grading of homework grading
complement of seminars for a specific exam is offered exams conducting help sessions and conducting office
during the week preceding the exam hours The seeond graduate assistant has the responsibility

of teaching seminars throughout the semester The

Typical Offerings of Proficiency Exams seminars are scheduled to cover the topics needed for the
next scheduled proficiency exam During the semesterand Seminars
thirty seminars are scheduled Another responsibility of
the graduate assistant is to help students identity the1 Offerings ofProficiency Exams During a semester seminars and other materials needed to prepare for athe group of three proficiency exams are offered four
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specific proficiency exam The third graduate assistant has deficient The seminars are offered several times per
the responsibility of administering the proficiency exams semester and the proficiency exams are scheduled to

A full complement of the exams communications coincide with the completion ofthe seminars The seminar

spreadsheet applications database applications IS approach permits the possible addition or deletion of
scheduled for every month The graduate assistant must topical area seminars as necessary to familiarize students
also maintain records of exams passed and report to the with the tools needed to complete course assignments
FCBA official the list ofsuccessful students An additional successfully The seminar style is also conducive to

responsibility for the second and third graduate assistants is refresher modules taken by students who need to

the maintenance of additional materials hardcopy and reacquaint themselves with topical areas This approach
electronic which can help a student prepare for a recognizes the variety in levels of computer literacy among

particular topic on the exam Both graduate assistants incoming students while still ensuring students are literate
maintain office hours where students can meet with them in the FCBA computing environment
and identifY materials that can help improve their computer
skills

I
Cornwell L Fairfield Copple A Rubash K

Alternative Seminars Future Considerations Stephens P 1995 A Model for the Computer Literacy
Course SECON 95 Proceedings Meeting the

In considering the objective of the computer Challenge ofaGlobal Marketplace Education

proficiency requirement in the FCBA alternative seminars Foundation ofthe DPMA Charlotte NC November 1995

are a natural development It is not reasonable to expect 2
AACSB The American Assembly ofCollegiate Schoolsan entering freshman to have skills in using statistical

presentation or project management software It is ofBusiness 1991 Final report The AACSB

reasonable to expect the use of these types of software accreditationproject March 1991

packages in the FCBA curriculum If seminars are

scheduled for SPSS for Windows PowerPoint and MS

Project faculty can announce the seminar schedule to the
students and request that the students attend the seminars

This will remove the need to use valuable class time for
software training and aid the integration ofcomputer usage
in the FCBA curriculum

Summary

Business students need to be familiar with the

University s computing environment in order to complete
assignments in various courses Instructors ofupper level
business courses assume students are computer literate

with respect to the University s computing environment
and students need to be computer literate when entering
the job market The approach described here ensures that

incoming students are computer literate in the FCBA s

computer environment This approach requires students to

pass proficiency exams in each of three topical areas

communications spreadsheet applications and database

applications
We have developed competency requirements for

each topical area We developed a checklist for each

proficiency exam based on the competency requirements
which also ensures that the exams are consistently graded
Students can demonstrate proficiency in one oftwo ways
pass the proficiency exams or pass a one semester hour

course that covers the three topical areas

Students who have a deficiency in one or more

topical area can take seminars in the areas that they are
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Abstract

Five sectians af Infarmatian Technalagy DPMA 95 1 classes were taught using traditianallecture 001 camputer
assisted learning and evaluatian taals This paper provides same usefullindings for reducing the averhead af teaching
general educatian camputer literacy courses suggests that students perfonn lliwell orbetter using computer assisted
instructian and evaluatian and demanstrates how these camputerized taols can provide effective instructian in awide

variety afethnic backgrounds naw prevalent an callege campuses

Background called Verballlnformatian Gagne 1988 Gagne et al
has demonstrated that specific desired learning autcames

Accarding to the DPMA 95 model curriculum the such as Verbal Infarmatian can beproduced with specific
purpose af this caurse Infarmation Technology 951 is classroom pedagogies Pedagogies such lecture small
toO provide a broad understanding of computer concepts group instruction and individual instructian have been
and saftware applicatians Traditionally the teaching of the studied extensively However the effectiveness af
Infarmatian Technolagy caurse has been taught through multimedia in the classroam toO supplement 001 replacement

lecture Today at many universities there is the shortage to the classroom lecture is still natcampletely understood
001 faculty This university shortage causes courses that are Same researchers andwriters hawever suggest that
less impartant toO the department mcyor to be relegated toO multimedia and technalagy shauld be cansidered as

part time adjunct or student teachers A typical less alternatives

impartant course includes any general educatian caurse

such as Infarmation Technalagy In additian the Tapscatt suggests that in the 1990 s education has
evaluation ofthe students understanding ofthe course been transforrned using Infarmation Technology In The
material is dane through regular written quizzes and Digital Economy he writes The results are

exams Often this type af evaluation provides limited
spectacular

computers have reached the paint at which
feedback toO the student as far what they do or do not they can help youth andathers learnthese students feel
understand They simply receive a 79 on the exam and empowered n Tapscatt 1996
move on to the next section 001 chapter

According to Dr Robert Blalock Directoraf
In tadays MTV warld students expect fun and Learning Technologies Research far AMR Training and

exciting learning And like the 24 hour stores of today Consulting Group computer based training embraces the
they also expect that they can get the instruction when and following fundamental elements of effective learning
where they want it

1 Students are required toO give active responses toO

In the Infarmation Technology course the desired the learning material

type of learning or in the words of Gagne et ai the 2 Feedback from the computer is both frequent and
expected learning autcome from this type of course is immediate
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3 Quality computer based instruction is self chapter to review the chapter material and to take the

directed and incorporates lots of practice quizzes and exams

4 Quality computer based instruction is
fun

and

is an intrinsic motivator of achievement and Students in the control group met once a week in the

enhanced selfesteem classroom with the instructor for a lecture on the assigned
chapter for the week Students in the experimental group

Ina dissertation written by Hughes entitled The were required to take at least one quiz per week but were

Effectivenessof Multimedia Technology in the Acquisition not restricted as to how quickly they could move through
of Spanish Vocabularyverbal information is shown to be the chapters For example a student could complete and

taught effectively using multimedia technology was encouraged to complete the course as quickly as their
schedule and desire would allow

Research Questions
When using the computer the student in the

To better understand these issues the following four experimental group had the following options when using
questions were used in this research the computer assisted learning and evaluation toolcalled

WorldTutor Access the demo reviews quizzes and
1 What is the difference in overall grades between exams the quiz quizzes for chapters 1 14 and the

traditional course instruction and computer midtermsfinal
assisted learning and evaluation tool instruction

in the Information Technology course Following the completion of the chapter reading
2 Are students more efficient in study classroom students in the experimentalgroup were encouraged to

learning and quizlexam taking using computer study the reviews until a competency was achieved For
assisted learning and evaluation Do they like example a student was asked to pass at least twelve of
the computer assisted learning more than twenty review questions that consisted of true false

traditional course instruction multiple choice short answer and fill in the blank
3 What is the students preference to learning questions If the student could notpass twelve questions

computer concepts traditional instruction they were instructed to review the material again within the

Oecture or computer assisted learning and chapter until they could successfully pass the reviews

evaluation
4 Does the change in instructional style have an The students in the experimental group received e

impact on the learning outcome of students from mail from the instructor to keep in touch with students to
different ethnic backgrounds assist with problems and to answer question about any

difficult textbook content

Procedures for the Study
Findings

Five sections of Information Systems 190 IS 190
Introduction to Information Technology were taught A total of 212 students participated in and completed

Two sections were taught traditionally and were designated this course and research project There were no noticeable

as the control group These two sections met once a week drop out from any of the sections that could be attributed to

in front of a member of our Information Systems IS the research project
faculty for lecture and discussion on that weeks reading
assignment Course quizzes and exams were proctored in The first research question was What is the

the campus testing center difference in overall grades between traditional course

instruction and computer assisted learning and evaluation

The other three sections ofIS190 known as the tool instruction As shown in Table 1 which shows the

experimental group were taught using computer assisted overall grades of the students in the control and

learning and evaluation tools exclusively Both control and experimental group the average grade for the control group
experimental groups used an identical text review was 239 The average grade for students in the

questions quiz questions and exam questions The experimental group was 2 59

experimental group received two class periods of

instruction by a faculty member in the use of the computer The second research question was Are students more

and the use of the instruction andevaluation tool efficient in study classroom learning and quizlexam taking
Thereafter students went to the computer lab after reading a using computer assisted learning and evaluation Do
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they like the computer assisted leaming more than according to the syllabus schedule In the experimental
traditional course instruction group four studlents completed the entire course prior to

the midterm of the control group Many more of the
In the control group the students completed the students completed the entire course prior final exam date

quizzes the midterm and the final at the same time of the control group

Control Group Experime al Group
Number of NumbHr of

Grade Students ScoreIStudents Score

A 4 8 32 17 68

A 3 66 7 25 62 1 1 40 26

8 3 33 14 46 62 9 29 97
B 3 6 18 28 84

B 2 66 10 26 6 13 34 58
C 2 33 12 27 96 8 18 64
C 2 8 16 12 24
c 1 66 4 6 64 5 8 3
D 1 33 5 6 65 5 6 65
0 1 3 3 5 5

0 0 5 3 1 5 3 1 5

F 01 8 0 8 0

Total 88 211 11 4 321

AVera
C LiiSY S iZ

IQUIlO L

Table 1

In Figure 1 the grouped responses from the students This question was not be adequately answered using
experimental group course evaluations are shown the data recei ved from the students

The students also liked the fact that no classes or The fomth research question was Does the change in

paperwork were required in the class luey are thought the instructional style bave an impact on the leaming outcome

computer based reviews and evaluation helped prepare for of students from differentethnic backgrounds
the quizzes

As mentioned previously this university has strong
The third research question was What is the students representation from various parts of the world including the

preference to leaming computer concepttraditional Pacific IsI mds md Asia The university categorizes the
instruction lecture or computer assisted lcanling cUld target population is five categories US Hawaii Pacific
evaluation Islands Aia and Other
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Eliminated stress

students cant

Well organized procrastinate
Interesting more 5

realistic course

7

Students gain more

Information familia
with computers

12 Self paced
39

Good textbook
4

Helpful teacher
5

The reviews help
prepare students for

the quizzes No class period
14 paper work required

14

Figure

Students from the U S and Hawaii pefformed nearly the same in both the control andexperimental groups as shown

in Figure 2 Students from the Pacific Islands scored twice as high in the experimental group Asian students andstudents
from other countries in the experimental course scored almost twice as high
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Figure 2

Based on the course evaluations shown in Figure 3 problem In addition we noted that students doing reviews

it can be noted that environmental factors and control are and taking quizzes exams had to contend with typical lab

still a concern Providing sufficientcomputers and distraction and noise

ensuring that students do their own work is still a
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liard to catch up the
quizzes deadline

8

Need more reviews
before taking the

quizzes
8

Not enough
computers

33

Some people cheated
17

Expensive textbook
ComputH record theso much detail to

cover wrong Information

17 17

Figure 3

Conclusions and Recommendations 4 Perhaps the most important fmding and
conclusion of this study was that students that

Based upon the original four research questions and are often at a disadvantage because of deficient
the fmdings of the research here are the conclusions and language skills perform as well or better than

recommendations there English counterpart in this course when

using computer assisted instruction and
1 Students in the experimental sections of the evaluation tools

Information Technology course did as well and

better than those in the control sections In can Future Research Questions
be concluded then that the beginning course in

Information Systems can be taught using Based upon the findings conclusions and

computer assisted learning and evaluation tools recommendations the following research questions should
and it can be expected that the student will gain be pursued to further understand the implications and

at least the same amount of knowledge applications of I omputer assisted instruction and
2 Students in the experimental group completed evaluation tools in the classroom

the quizzes and exams earlier in the semester

than the control group The students appeared 1 Could this type of course be extended to other
to prefer this type of instruction over the lecture type introductory courses with the same

traditional lecture format Based on previous success

study it should be expected that students will do 2 What is the relationship between a students

better in this type of course because they are in score and the amount of time they take to
control of their time and the pace of the course prepare for the quizzesexams

3 The data for the third research question What is 3 What is the relationship between students that
the students preference to learning computer read the chapter utilize the on linereview and

concepts traditional instruction lecture or then take quizzes versus students that read the

computer assisted learning and evaluation was chapter and then take quizzes only
not sufficient to make any conclusions or

recommendations
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Summary

Using research related to how people learn a course

was developed that provides both review instruction and
evaluation via the computer The student preferred this

type of instruction for this type of verbal infonnation
course Students from all different ethnic backgrounds can

learn and perfonn well using this type ofcourse
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Introduction the performance of people through the use of
information

technology
where the ultimate objective

During the past several decades significant effort has been is perfomLallCe improvement where the focus is the

expended in developing curricula in the computing people who makeup the
organization

lS 95

disciplines As the professions have matured there has Sprague 1993 p14
been a diversification of programs While there may indeed

Software Engineering is the application of abe a clear separation of the professional computing
disciplines Glass 1992 it is the premise of this paper that systematic disciplined quantifiable approach to the

there is considerable overlap in the body of knowledge development operation and maintenance ofsoftware
relative to three of these programs information systems IS that is the application of engineering to software
software engineering SE and computer science CS

IEEE 1990 The two concerns that pervade
Furtherore despite relatively different mission statements software engineering are the complex requirements of
we believe that many of the exit objectives that faculty hold systems and the need to build them economically in a

for their graduates will be relatively similar Even if the for profit environment The context of software
exit objectives are not completely aligned it will be engineering tends to be software intensive systems that

possible to find considerable common ground during the have substantial performance real time capacity

first two years of study Therefore it should be possible to reliability security and safety requirements the

develop a core curriculum suitable to the diverse programs
disc pline addresses how such systems are built and

There is considerable evidence to support this premise A maintained in ways that are economically viable for

survey conducted for the development of the IS 95 model the producers and users Ford 1995

Longenecker 1995 suggested that there is considerable

interest in forming cooperative linkages between CS IS and
In this paper we ask the following questions

SE programs Within the Software Engineering Institute
Is it possible to construct a mission statement for acurriculaFord 1990 1991 a dependence of SE on the CS

1

curriculum model Turner 1991 is recognized Within this core sequence that can be aligned with the missions of

paper we present data obtained during the IS 95 review the three disciplines of IS SE and CS and then

process that can be used to support the concept of a
2

common core program
Given such a mission can a curriculum system be

identified that would produce students who can

Consider the following definitions of the three disciplines continue e1fectively in the respective disciplines

Computer Science can be defined as the systematic Relationships among Body of Knowledge Elements

study ofalgorithmic processes that describe and

transform information their theory analysis design Since there are established bodies of knowledge for the

efficiency implementation and application The disciplines of CS IS and SE significant relationships

fundamental question underlying all ofcomputing is between these bodies of knowledge would imply the

what can be efficiently automated Denning 1988 possibility of a shared core IS 95 contains a complete
body of computing knowledge It consists of three major

Information Systems involves complex socio
subdivisions I Information Technology 2 Organizations

technical entities that have taken on critical roles in and Management and 3 Theory and Development of

local national and global organizations which Systems which e xpand hierarchically to four levels under

provide support for the goals of the organization and
these primary areas In total there are 510 elements

its management
u strategic tactical and operational

The IS 90 body of knowledge Longenecker and Feinstein
in a timely and cost effective manner to improve
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1991 was the basis for the IS 95 body of computing mapping gives considerable richness through the added

knowledge It contains 244 total elements defining the IS depth at the fourth level hierarchical expansion An

body of knowledge The IS body of knowledge was additional observation is that the CS topics were mapped

reorganized by the IS 95 task force and the revised largely to knowledge elements within the Information

elements were the basis for the IS 95 elements Technology area of IS 95 The software engineering body of

knowledge BCS 1989 Ford 1990 1991 was condensed

The computer science body of knowledge Turner 1991 is into 120 elements Sixty nine 69 of these elements map

divided into nine subject areas for which there are 1 1 to the third level of IS 95 while 51 map l n giving a

approximately 211 topics at the third or leaf node level of fourth level of expansion This occurred primarily in the

the hierarchy To study relationships between the CS and areas of software and systems development contained in the

IS bodies of knowledge we observed that given elements IS 95 Area 3 Theory and Development of Systems

1 mapped 1 1 matched an existing element or The software engineering curriculum suggests much of CS

2 mapped l n were contained within an existing as a good foundation for undergraduate and graduate level

element software engineering degree programs The SE curriculum

contains specific CS knowledge elements which are

In the first case 24 elements of the CS topics mapped 1 1 compatible with CS 1991 Thus the software engineering
to third level elements of IS 95 In the second case 187 curriculum can be viewed as primarily consisting of two

CS topics mapped l n with IS 95 third level elements areas from the IS 95 body of knowledge specifically
While there might have been other possible relationships information technology and theory and development of

these were the only two that were found The effect of this systems Figure 1 below shows the relative distribution of

the knowledge elements

Computing Body of Knowledge
Element Counts

IS 95 Primary Knowledge Areas
Total Information Organization and Theory and

Number Technology Management Development of

Concepts Systems

IS Body of Knowledge 244 72 86 86

CS 9l Body of Knowledge 211 166 19 26

SE 9l Body of Knowledge 120 40 16 64

IS 95 Total Elements 510 246 108 156

Figure 1 Distribution of CS IS and SE Elements Within the IS 95 Body of Computing Knowledge

For any given program F would imply mission directed

Achieving Exit Curriculum Objectives activities which are designed to cover a given body of

knowledge in such a way that the goals are achieved The

Since curricula are a system consisting of related question of finding a common core sequence for three

components Gagne 1988 then sequences of courses must related curricula would involve redefining the First F

produce the desired system output Thus a First sequence sequences for each discipline by enlarging the mission and

F would be followed by an advanced sequence A as goals of the core to be compatible with each of the

follows disciplines to be served by the new central component In

addition the advanced A sequences of the disciplines
might have to be modified MA based on the derived core

F A sequencein order to achieve the goals of the advanced

sequence

51

Ii IIU iilh i



generators could be mixed with conventional 3rd and 4th
PROPOSED EXISTING GL solutions Concepts of knowledge work and

POSSIBLE ALTERNATIVE information could be explored Learning a programming
language preferably an object oriented language is a

Fcs Acs 1 MAcs requirement 111ere has been considerable recent discussion
F1S A1S CORE 1 MA1S regarding breadth rather than the more traditional depth first
FSE ASE 1 MAsE approach in the first course The approach taken in IS 95

favored the breadth first development This would be
CORE Union Fcs FIs FsE consistent with one of the models from CS 91 Exposure to

concepts of operating systems and computer
Core Mission communications should be included within the first year

sequence These suggestions are shown in Figure 2
To help in the definition of the common core we propose
the following core mission statement This statement is We suggest that the IS 95 sequence IS 9545 6 be used
compatible with the observation that these related as the basis for the second year sequence This material
disciplines have a strong requirement to develop skills in should be augmented with SE concepts and the CS focus on
information technology and problem solving Denning DataFile Database and Object Structures Problems should
1988 1992 In addition in keeping with IS and SE be chosen from a general topic mix characteristic of all
missions Leventhal 1987 BCS 1989 Mulder 1993 three disciplines The IS 95 operating systems and
Denning 1994 Longenecker 1995 software development telecommunications courses must cover both the practical
should include the theory and application of systems and theoretic aspects of the topics Figure 2 show both the
concepts These ideas lead to the following mission existing and proposed core sequences

The mission of the Computing Core Sequence CCS is Conclusion
to provide a rigorous and complete treatment of those

concepts and applications common to computer science It is possible to conceive of a common core sequence that
information systems and software engineering The is consistent with recommendations for curricula in CS IS
material in this core should form the bases for students and SE Specific elements from the common body of
to successfully continue in specially differentiated knowledge should be mapped to learning units
programs in CS IS or SE The students should explore Longenecker 1995 to fully define the common model
a wide class of ideas relative to the computing Mission and philosophy statements for the courses and sub
professions including the information technology course units have to be aligned with the more general
organization and management concepts particularly as concepts expressed within the core sequence mission
applied to the theory and development of systems and
software This core must impart in the students References
enthusiasm for the computing disciplines and

confidence in their ability to become successful ACM 1983 ACM Recommendations for Information
practitioners Students must have learned team skills Systems Volume II ACM Committee on Computer
and learned how to learn necessary skills to solve Curricula of ACM Education Board ACM New York
problems which arise and must be solved in realistic New York

project situations

Ashenhurst R L Ed 1972 Curriculum Recommendations
A Starting Point for Courses for Graduate Professional Programs in Information

Systems in ACM Committee on Computer Curricula of
Since SE largely defers to CS programs for its initial ACM Education Board ACM Recommendations for
experiences the courses associated with CS and the Information Svstfms Volume II ACM New York New
proposed IS 95 model are incorporated in the table below York 1983

We suggest that the recommendations for the first courses Briggs Leslie J 1977 Instructional Design
from CS 1991 be augmented in two ways First they Educational Technology Publications Englewood Cliffs
should include the systems and IS concepts from IS 95 New Jersey
Second the formal concepts of systems development from
both IS and SE should be added Exposure to personal BCS 1989 A Report on Undergraduate Curricula for
productivity tools such as spread sheets database Software Engineering The British Computer Society and
management systems as well as code and application The Institution of Electrical Engineers June 1989
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Existing and Proposed Core Course Sequences

Existing Disciplinary Course Sequences Proposed CORE Courses Supporting CS IS SE

Year I Year I

Computer Science 2 semesters Proposed CSIISISE Core 1 2 semesters

Computer I ll Systems Theory

Software Engineering 2 semesters Problem Solving Concepts and Practice

Computer I ll Solution Identification and Development
Personal Productivity with IS Tools

Information Systems 2 semesters

Fundamentals of IS Systems and Software Development

Personal Productivity with IS Life Cycle Concepts
Algorithmic Development
Programming

Information Technology
Examples from CS Breadth First

Computer Architecture OS Telecommunications

Year 2 Year 2

Computer Science 4 semesters Proposed CSIISlSE Core 2A 2 semester courses

Operating Systems Programming Data File Database and Object Structures

Data Structures Data and Object Representations and Structures

Computer Architecture

Programming Languages Problems ADT s SE Methodology
Language Structures Third Fourth and Fifth GL Usage

Information Systems 3 semesters GUI s 00 and Event Driven Programming

Information Technology Hardware and Software ClientServer Programming
Telecommunications

Programming Data and Object Structures Project Management and Implementation
Teams PersonalInterpersonal Development

Software Engineering 5 semesters

Computer Systems 1 2 3 Proposed CSIISlSE Core 2B 2 semester courses

Software Architecture I Computing and Communications Machinery Architecture

Software Analysis I and Operating Systems Archictecture

Windows and User Interfaces

ClientServer Configurations

Telecommunications
Installation and Applications

Communication Devices Media and Networks

Distributed Client Server Implementations
Network Configuration and Management
OS Configuration and Management

Figure 2 Comparison of Existing Courses and a proposed Common Core sequence of Courses
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Denning Peter 1992 Educating a New Engineer Task Force Journal of Information Systems Education
Communications of the ACM Volume 35 Number 12 Volume 6 Noc pp 174 187
December 1992 pp 82 97

Mulder Michael 1993 A Framework for Academic
Denning Peter J 1994 Designing a Discipline of Programs in Informatics Task Force Report NSF
Software Design Keynote Address Software Enl ineerinlInformatics Task Force Center For Advanced Computer
Education 7th SEI CSEE Conference Jorge L Diaz Studies University of Southwestern Louisiana Lafayett
Herrera ed Springer Verlag New York New York 1994

Nagin Paul and John Impagliazzo 1995 Computer
DPMA 1981 DPMA Model Curriculum 1981 Published Science A Breadth First Aproach with C Wiley New

by DPMA Park Ridge IL York

DPMA 1986 DPMA Model Curriculum 1986 Published Nunamaker Jay F J Daniel Couger and Gordon B Davis
by DPMA Park Ridge IL 1982 Infonnation Systems Curriculum Recommendations

for the 80s Undergraduate and Graduate Programs
Ford Gary 1990 1990 SEI Report on Undergraduate Communications of the ACM Volume 25 Number II
Software Engineering Education Technical Report SEI November 19820 PP 781 805
90 TR 3 Software Engineering Institute Carnegie Mellon

University Pittsburgh Pa March 1990 Tucker Allen B and Bruce H Barnes Eds 1990

Computing Curricula 1990 Report of the Joint Curriculum
Ford Gary 1991 1991 SEI Report on Graduate Task Force draft document
Software Engineering Education Technical Report SEI

91 TR 2 Software Engineering Institute Carnegie Mellon Turner A Joe md Allen Tucker eds 1991 Computing
University Pittsburgh Pa April 1991 Curricula 1991 Report of the ACMIEEE CS Joint

Curriculum Task Force Communications of the ACM

Gagne Robert M Leslie J Briggs and Walter W Wager volume 34 number 6 pp 68 84 July 1991
1988 Principles of Instructional Design 3rd Edition
Holt Rinehart and Winston New York New York

Glass Robert L 1992 A Comparative Analysis of the

Topic Areas of Computer Science Software Engineering
and Information Systems Journal of Systems Software

19 4 pp277 289

IEEE 1980 Draft Report on MSE 80 A Graduate

Program in Software Engineering IEEE Software

Engineering Subcommittee of the Computing Society
Education Committee 1980

Leventhal Laura M and Barbee T Mynatt 1987

Components of Typical Undergraduate Software

Engineering Courses Results from a Survey IEEE
Transactions on Software Enl ineerinlVolume SE 13

Number 11 November 1987 pp 1193 1198

Longenecker Herbert E Jr and David L Feinstein eds

1991 IS 90 The DPMA Model Curriculum for
Information Systems for 4 Year Undergraduates published
by Data Processing Management Association Park Ridge
1991

Longenecker Herbert E Jr David L Feinstein J Daniel

Couger Gordon B Davis and John T Gorgone 1995
Information Systems 95 A Summary of the Collaborative

IS Curriculum Specification of the Joint DPMA ACM AIS
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Abstract

While HTML allows documents to be distributed common gateway interface CGI allows the instructor to interact with

the student on the Web using forms This paper provides an introduction to CGI and explores the educational possibilities

the student Education involves notonly distributing
1 Introduction documents through HTML but also allowing the instructor

to interact with the student in other ways such as providing
The rapid growth of the internet has led to a feedback giving suggestions taking part in discussions

proliferation of new educational uses ofthe technology An etc through the Web

area that has received significant attention has been the use

of the world wide web WWW and hypertext markup A mechanism that allows such possibilities is the

languages HTML Many professors have established common gateway interface CGI built into the WWW

home pages using HTML and use the home page as the specification The aim of this paper is to introduce CGI its

starting or jump off point for the students in their courses
educational uses and concentrates specifically on

interacting to databases on the Web The next section

The use of home pages has obvious benefits for introduces CGI and means to interact with it using the

many course related instruction such as language Perl This is followed by the educational uses of

distribution of syllabus assignments and class CGSection 4 introduces the database applications with

lectures notes to the students This enables the instructor to CGI its problems and considerations The last section

make any last minute changes to the content of the course concludes with a look at new and emerging technologies
and have the student be aware ofchanges to the such as Java

lecture instructions prior to coming to class Many home

pages of instructors allow the student to send mail easily 2 What is CGI
to the professor via the home page using the browser This
allows students who are not familiar with the school s mail The WWW is a distributed client server system

system to contact their professors easily Home pages also with the web server distributing the document that the
have indexes to sites of relevant interest to the course This browser client requests using a specific uniform resource

gives additional research resources to students that they locator URL The web server can extend the

may nothave been aware earlier These resources can be functionality of a web site using CGI programs
linked to specific projects papers in the course to provide Bobrowski 96

additional viewpoints CGI is the standard for communications between
a web server and a server side gateway program When

The above advantages are notmeant to be you access a gateway program the server executes the

exhaustive but a sampling of what is possible with home gateway program and passes it any data that the client may

page design Many instructors spend considerable amount provide Once the gateway program has executed it sends

of time making their home pages visually appealing the result back to the server which then sends it back to the

intuitive to navigate and useful to the student client Graham 96 p 419 This process is depicted in

Figure 1 CGI specifies how data is passed from the server

All the above types of uses take advantage ofthe to the gateway program and vice versa

ability of the WWWto display HTML documents HTML Gateway programs can be written in any language
by itself allows the useronly to mark up documents such as Visual Basic C C or as executable scripts using
display graphics forms tables etc HTML does not allow languages such as DCL Apple Script Perl etc Scripting
the instructor to interact in a more dynamic manner with languages such as Perl are more common since the scripts
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Request HTMIL

fl F n g
j CGI ProgramServer

HTM L

I
HTML Files

at base l
Figure 1 CGI

are portable and easy to write In addition extensive gateway interface class This library makes it easy to
libraries and modules exist to make COI programming generate Web fill out forms and parse their contents

easy for the user The speed of execution of the script Stein 95 It enables you to define cm objects that

gateway program is in general not the limiting factor but contain the value of the query string Using the CGI

the resource the gateway connects to Hence languages objects methods keywords and parameters can be
such as Perl are used extensively in COI programming examined easily and create additional forms as necessary

A call to COI program is typically encoded as a 3 Uses of CGI
link to a HTML document Clicking on the link causes the

CGI program to execute on the server by sending a form cor programs can be put to a variety ofuses A
to the user User data is then returned from the client to the simple use is to generate feedback from the user regarding
server as data in a message body using the POST method a certain class or a mid term feedback etc This is done
When a server receives the data from the client it passes through the use of forms In general a form data is
the data to the designated gateway programs standard displayed on the client Once the student has entered the

input When the gateway has completed processing the data the data is typically mailed back to the instructor
data it sends the data as standard output This is read by Figure 2 displays a standard form the author uses to get
the server program which then sends it back to the client mid term feedback An advantage ofthis method is that it
Since the data that the server receives from the gateway is is totally anonymous All accounts on the student systems
sent to the client the gateway typically formats the data as simply generate WWW@miavxl id The specific student
HTML statements Since the data that COI programs can cannot be identified It also enables students who missed
send can contain text graphics or both it may be essential class on a certain day to provide the feedback the next day
to include meta information such as the Content type so

that the client browser can display the information Morris A second use of forms is to take feedback at the
95 While standard input and output is the main means of end of a class day for the student A simple on line quiz is

exchanging data between the server and the gateway given multiple choice and the gateway program simply
program they also can exchange data by setting up special inputs data from each student into a file This file can then
environment variables be processed 10 get a tally of how many students

understood the concept This processing can be done by a
Perl is a scripting language that is widely used on second perl program that the instructor can run This gives

the web to do COI programming A specific reason is the the instructor instantaneous feedback on whether students

availability of modules that make CGI programming easy understood a specific concept ornotThis technique
One such module is the CGIpm class simple common
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http WWW muohio edu 625feedback html

file fdit Window

hUp Ilwww muohio edurrajkumtm course 625 feedback html

Please select one ofthe following choices regarding the course

o Its great 0 It s OK 0 It s Lousy

Please select one ofthe following choices regarding the Exam

o It s hard 0 It s OK 0 It was Easy

Please select oneofthe following choices regarding the Lectures

o It s Organized 0 It s OK 0 Cannot Follow

Please select one of the following choices regarding the Orientation

o Management 0 Technical 0 Mixture

Please select one ofthe following choices regarding the Cases

o Relevant 0 OK 0 Needs Work

The next is aComment area Add some comments such as the nature ofthe ro ects cove text resentations time

Figure 2 Feedback Form

assumes that the material is presented in a lab An are needed Figure 4 This enables the students to find out

alternative mechanism is to encourage each student to take their grade earlier than when the exams are returned in the
this quiz before a certain time on the next day of class so class The examanswers are also put outon the web
that you can go over material that is notunderstood by a Under the current design that is used each exam and

majority of students project are kept in separate files and the student has to
enter their social security number multiple times Alternate

mechanisms to do it better are being studied including
A third use of forms and COI programming is to keeping it in a database and trying some ofthe solutions

allow the student to upload an assignment file to a discussed in the next section There is also a program that

specified location on the computer The student would allows the student to find the cumulative score and the
instruct what file needs to be uploaded and this can be averages median and high for the class so that they can

copied to the server computer This allows the instructor to find where they stand in the class at any point in time
not have to carry disks to and from the class While this This allows the student to be always informed where he or

can be done through the web it may also be possible to do she is with regard to the rest of the class
it using the local area networks capabilities and facilities

4 Database Applications of CGI
A fourth use the author uses COI and forms is to

give grades back to the student Currently the author uses a Some problems with the approach used in the previous
flat file tab delimited fields to store the grade on the section to providing grades is the fact that it comes outof
server The student enters their social security number and flat files This leads to the following problems Johnson
submits the form Figure 3 The program searches the flat 95
file and returns the grade along with any comments that
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Grade Form for Access Project 2
g

file Edit Window

hUp IIwww muohio edu cgirlmraikumar access2 pl

Access Project 2 Grades

Please fill in your Soc Sec No

SSNO 1999 99 99991 I
1

Back to 625 Page

Please send Comments or questions aboutyour grades to rairumar
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Figure 3 Grade Request Form

a the data takes longer to retrieve tables Haverty 96 When ever a student enters some

b cannot maintain relations between the files data that information can be fed back to the student the

automatically next time around

c each query on the server spawns a separate process that

makes it highly inefficient There are two basic methods to solving the above
d and difficult to manipulate if the user wants to modify problem
the data once the user has retrieved it a store and pass state information between client and

server so that each subsequent database session is
These problems arise because of the inherent provided with the information about the preceding history

disparity between the web and databases Dieckman 95 State information can be passed back to the client by CGI

The web is essentially a stateless system with a simple scripts typically as hidden fields in a form Hence

client server request response model The browser client subsequent n quests from the user would return these fields

opens a communication to the server issues the request back to the script which can then parse the result

receives the results and closes the connection Every query

request results in a new connection which is terminated b An alternative approach is to have the CGI script
upon completion of the request typically a time out period maintain a database session and keep it open while

processing subsequent client requests Again identifying
In contrast databases are environments where information is passed between the client and the web

multiple transactions occur in a single database session server each tJ me so that it uses the proper database session

with the state of the session being maintained between As users are wont to walk away without properly
transactions Between sessions the database remembers terminating he CGI script must also terminate the

the users previous actions in the form of data stored in the
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Your Grade for Access Project 2

Names John Doe

Grade 8700

Cormnents Why so many relationships late

Back to 625 Page

Please send Comments or questions aboutyourgrades to rafJrumar

Figure 4 Grade Return Form

corresponding database session after a certain period of For example WebSql the product from Sybase allows

inactivity on the part of the user embedded SQL to beprocessed directly Frank 95 Here

WebSql monitors all access to the server Whenever

Gateways to link standard databases such as embedded SQL exists it preprocesses the page by
Oracle Sybase orfront ends to SQL are available from performing the databasequery and merges the results into

the vendors or from the web itself In general these call a the page
database backend program to process the query through
SQL statements Microsoft is also developing an Security issues also abound in using databases on

application programming interface that allows users the net Some aspects include Dieckman 95

running PERL to access database information directly a limiting access to the database

b Choice of hardware and software

Another approach that is emerging is the use of c making more of the cm portion of the script work

gateway to link to an open database connectivity server within the confines of the secure database environment

ODBC to the web as opposed to a direct database server

This gives us the advantage that the data can be in any type 4 Emerging Solutions
ofdatabase formatand data can be retrieved as long as

there is an ODBC driver This provides the flexibility for COI programs normally extend the power of the web

the system to directly access corporate wide data by going browser by executing server side programs The emerging
through the internet generation of web browsers allow the users to execute

client side programming features allowing simple
Other approaches try to bypass the CGI overhead
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distributed HTML applications Bobrowski 96 For 6 Conclusion
example you might want the user to start a

teleconferencing session using a link This implies that the Technology on the internet continues to evolve at a very
server might have to send information to the client rapid pace However access to databases and performingrequesting the execution of a program or actually send a simple gate1Nay programs are becoming standardized as
program to the client for execution For example the the web browser becomes the more common interface for
teleconferencing program could actually start a program many users N ew uses such as registering for classesand also pass the information needed to contact the other through the web continue to evolve Educators need to
party keep up with this new technology and use it as yet another

tool in their arsenal to deliver instruction and receive
The features supported by the new class of browsers feedback to meet the educational needs of the student
include the following
1 Execution of client side scripts with a scripting Referenceslanguage This script is then executed in the client and

updates the form For example the students score on
Bobrowski S How to Use Web Technology Forexaml exam2 and the project grades may be given in a

Building Client Server Applications Oraclesingle form and a client side script could evaluate the
Magazine Mar Apr 1996 pp 89 93current grade for the student In general these scripts stay

on the server and are downloaded prior to execution
Diekman M When Worlds Collide The Internet meets

2 Downloading of compiled binary programs from the
the Web Database Programming and Design
Aug 95 pp 48 54

server that execute on the client A typical example would
be an application developed using the Java development Frank M Database and the Internet DBMS Dec 1995language These scripts are used to provide more

pp 44 52
advanced client side processing For example the student

may be taking an on line exam and the system may be
Graham 1 The HTML Source Book Addison Wesleyresponding with his score as soon as they enter the choice

1996
for every question and even graph their progress Such
constant updates cannot easily be done in the previous Haverty J How to Build Web Applications Using Oracleapproach but is feasible with the execution of compiled 7 and Oracle Web Server Oracle Magazinebinary programs

Jan Feb 1996 pp 86 94

Client side execution has tremendous security Johnson JT Web Servers get Ready of Some Realrisks associated with them Graham 96 In general client Work Data Communications Nov 21 1995
programs are run from within a Secure shell All

executions start from a local shell that has knowledge of
Morris M HTML for Fun and Profit Sun Soft Pressthe programs that it can execute

1995

The second option is to design special client
Stein L CGJ Llb http www genome wimit eduftpprograms and load it on every client PC and allow the

pub softwareWWW cgi docs html 1995server to access only those predetermined safe clients

Programs exist that will allow the registration of these

programs to the server Java is an example of a language
that allows the application to execute in the client

computer and allows it to perform the above task easily by
harnessing the power of the client machine while

maintaining security Java is a platform independent object
oriented language from Sun Microsystems Java combines
the power of C but reduces its complexity and supports
memory management and dynamic binding and has the

advantage of having security built into it For example
Java programs can access only a single directory on the
users disk has public key encryption and operates on

object types verifies the downloaded byte code nnd works
within the operating systems security

60



Using Groupware To Facilitate

Teaching and Learning in MIS

Liang Chee Wee

Department of Economics and Business

Luther College
Decorah IA 52101

A STRACT The purpose ofthis paper is to share how a newly built electronic collaborative work facility has provided a

wmdow ofopportunity to the management information systems MIS faculty of a small liberal arts college in the Mid
west to examine the use of groupware creatively in MIS courses Besides giving students a hands on exposure to a

groupware the technology has enhanced active learning communications and overall participation in class

1 The Forces of Change
Since the meetings in the RTR are ablend offace to

In his 1993 article Thomas Sandman identified seven face and electronic exchange of information the room was

principal forces affecting the MIS curriculum in his designed to place the participants in as much ofa circular

institution They are 1 the academy which represents pattern as possible Furthermore the RTR represents
the body ofknowledge and guidelines endorsed by the the movement from rigid hierarchical relationships
Association for Computing Machinery and the Data within a group or organization toward more collaborative

Processing ManagementAssociation 2 the and responsible sharing ofresponsibility and work but

organizational constraints such as budgetary limitations within a carefully organized and designed atmosphere
3 the quality ofthe MIS faculty 4 the impact ofnew focused on producing effective group results Royksund

technology 5 the industry that hires our graduates 6 1995

the quality ofMIS students and 7 the competition posed
by other institutions The fourth element has influenced The RTR technology grew outofgroup support
both the teaching and learning ofMIS at our college systems GSS research at the University ofArizona The

first GSS room was constructed in 1984 It was designed
1 1 The Round Table Room to facilitate group processes such as generating ideas

organizing ideas building consensus voting developing
In order for a face to face verbal group discussion to policy and identifying stakeholders The GSS software

be productive and meaningful all the facts and relevant was installed at over 40 universities and colleges and at

matters must be submitted before the group for discussion
more than 12 corporations including IBM Dupont

Most ofthe time however the group members do not feel
BellSouth and Greyhound Financial Corporation Jessup

free to share their true feelings about certain matters
Valacich 1993

Maybe it is because the true feeling might be perceived
The software GroupSystems VTM offers atool set to

as an attack on a group member The situation is

compounded when the group member concerned has more support a wide variety of group processes Some of the

seniority than the person making the comment In
tools are discussed below

addition only one person can talk at a time and someone
1 Agenda allows groups to pre plan the flow ofthe

might dominate the discussion Also some others might meeting in advance

be too timid to participate verbally at all All these factors
2 Electronic Brainstorming enables the group to gather

contribute to process losses Nunamaker et aI 1991
deas and comments in an unstructured manner

3 Topic Commenter supports idea generation in a

The Round Table Room RTR is an electronic
structured format

collaborative work facility equipped with 25 networked 4 Categorizer enables the group to consolidate and

computers and one facilitator station The outer circle has categorize ideas and comments generated
17 computers and the inner circle has 9 computers

5 Vote supports group evaluation ofissues through a

Comments are submitted electronically and anonymously variety of quantifiable methods

by all participants at the same time The software license

was obtained from the Ventana Corporation developers of

GroupSystems for Windows
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12 The Opportunity provides an introductory knowledge ofcomputer literacy
software literacy basic computer and information systems

With such a state of the art facility the MIS faculty problem solving and program development systems

knew we could not afford to teach the way we used to we development data communications and data bases

must assess what we have been doing in the classroom and applications and societal implications ofinformation

use the RTR to help us teach better and help our students technology computer ethics ergonomics and career

learn better It was a great opportunity to find new ways opportun ities

to expand our horizon together
n the past we divided the class into groups ofthree s

2 The Round Table Room and MIS or four s when we assigned case studies It is quite logical
to assume that having over20 students working on the

So far several MIS courses have introduced our
same case and conducting a fruitful discussion is

impossible Some students won t be heard or may not

students to the RTR whenever the appropriate situation
contribute at all Besides only one issue can be addressed

arises The following discussion will highlight an

at a time and the number of comments generated would be

example ofthe use of the RTR in each course Average low So the RTR was used to facilitate our case analysis
time per session in the RTR was 50 minutes

process

2 1 MIS 16 A case involving the development ofa persona
information system was posted on the server for all MIS

This 3 credit course introduces students to
20 students te read A week later the class met in the

programming concepts using the Pascal programming RTR Questions pertaining to the problems identified in

language At the beginning of each programming the case the development process chosen the alternative

language course we always discuss the problem solving solutions prest nted the ethical behavior of the parties
process and its relation to the programming process This involved and the terms of the contract were posted in the

spring semester we were able to bring the discussion into
Topic Commenter tool The students could work on the

the RTR questions in any order helshe wanted The topic on ethical

We used the Topic Commenter tool to solicit comments
behavior generated the most discussion It was a very

interesting by product ofthe activity it showed which
on two questions What is programming and What do

topic in the case captivated the students the most Since
we do in a problem solving processThe students were

each topic kept a count ofthe number ofcomments

able to switch from one question to another to examine
submitted it enabled the students to quantify the level of

what others had submitted submit their own comments interest in that topic Next the students used the

andor comment on what others had submitted Then the
Categorizer and Vote too to formulate and organize

comments relevant to the first question were copied into
respectively 31 series ofsteps they would use to minimized

one Categorizer tool and the comments pertaining to the
the problems that occurred during the development

second question into another Using the Categorizer tool
process

the students grouped the comments into main categories
such as Define the problem and Generate alternative 2 3 MIS 55
so utions Then the main categories were exported to the

Vote tool where a rank order method was used to allow
This 4 credit course offers our third year MIS majors a

the students to organize the major categories into a logical
study of the ro Ie of computer information systems such as

sequence Each student submitted hislher logical sequence
information reporting systems and decision support

anonymously and the system tabulated all the submissions
systems within organizations One of the topics

and presented a group sequence Based on the result
introduced in this course was stakeholder analysis We

presented the class discussed the sequence shown and
felt this might be a good exercise in the RTR

whether the class has a strong consensus The technology
enabled the students to be active learners throughout the

The Brainstorming tool was used to solicit a list

process Everybody had an equal say and equal vote
stakeholders of the college Besides identifying the

stakeholders the students must briefly describe the
2 2 MIS 20 stakeholder s interest in the college From the list

This 4 credit course enables us to introduce our first
generated the Categorizer tool was used to compile a list

ofmajor stakeholders Then the list was copied to the

and second year students to the M S discipline It
Topic Commenter tool where the students discussed the
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interests ofthe major stakeholders in more detail After shown to the students The whole session took 50

this discussion the list ofmajor stakeholders was exported minutes

to the Vote tool where the students then assessed the

relative importance ofthe major stakeholders using a rank In the past only the faculty would see all the written

order method Some ofthe major stakeholders identified comments and suggestions This time everybody saw

were students faculty and staff parents alumni them in real time Students were able to agree and

administration local businesses people in the community disagree with each other s assessment and suggestion
and the church Everyone saw how the class as a whole felt about the

course and the faculty
24 MIS 62

3 Conclusion And Discussion
This 3 credit course offers our senior MIS majors an

overview ofthe information systems development process The following are typical comments submitted
Besides understanding the role ofinformation system in anonymously by students after a RTR session
business another responsibility ofa good MIS

professional is to understand the needs ofthe clients To I find it great that we can all discuss multiple topics at the
do that good interpersonal skills must be acquired and same time

developed Interview and research skills are essential in

helping the clients define their problems and needs This method of communication facilitates conversation
for those who may be apprehensive to voice their

Since itwill be the 75th anniversary ofthe department opinions
we saw the opportunity for the students to practice their
interview and research skills their assignment was to I can see how it can be useful in making decisions in the
chronicle the history ofthe department To set up the business environment

project we use the RTR to define the questions they need
answers for I can see where this could aid many different kinds of

groups
The students used the Brainstorming tool to list the

potential questions such as How did the department get Individuals are more likely to be free in expressing their
started Who were involved in starting the views Thus the group would get a more accurate

department and Where was the department housed perspective ofthe situation

initially Using the Categorizer tool the questions
submitted were then grouped into major themes such as It prevents some of the group decision making biases
location ofdepartment important dates professors and such as fear ofraising opposition and the mistaken belief

origin of department Then the class used the Vote tool to that everyone agrees
organize the major themes into a logical sequence to
facilitate the fact finding process It was fun but also a learning process

2 5 Course Evaluation Everyone can get hisher comments and vote in without

being self conscious

One ofthe students suggested that we should use the
It should not replace verbal interaction but it is a goodRTR for course evaluation What a great idea The

following was an example ofhow we conducted a course starting point for that communication

evaluation with the MIS 20 class
I had a great time and can t wait to do it again

The Topic Commenter tool was used to solicit
Our MIS program tries to learn from MIS colleagues incomments on What did you learnI 13 comments in

15 minutes What do you like about the course and other institutions regarding MIS curriculum and contents

How can the course be better I II comments in 15 Novitzki 1990 Stolen 1992 teaching techniques
minutes How can the professor be abetter teacher Moncada 1993 Thomson 1994 development and

105 comments in 10 minutes The Vote tool was also enhancement ofMIS courses Goldman 1994 Stemler

used to present 12 items to the students to assess the Chrisman 1993 planning for change Behling Wood

professor s performance using a 5 point scale The result 1993 the challenges they face Kim 1993 and

was electronically tabulated and a graph was created and successes they have achieved Moncada 1993
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introducing Teamwork Through Programming
The RTR was a challenge to provide a better learning Courses Proceedings ofthe Tenth Information

experience to our students and to engage them in active Systems Education Conference

learning To do that faculty must examine the waywe 11 Stolen Jusltin 1992 93 The Undergraduate MIS

teach Business as usual is not going to be enough We Curriculum A Sampling ofAACSB Schools Journal of

must use the tools presented to us to be better teachers to Computer Information Systems vol 33 Winter pp

help our students be better learners 54 57

12 Thomson Nancy S 1994 Using TQM Principles To

It is very easy and tempting for us to embrace the Teach Current Topics in Information Systems Journal

possibilities the RTR technology has to offer without of Infonnation Systems Education vol 6 no 2

seeing the value it brings to the courses Technology Summer pp 65 69

itself however is not enough There is a greater purpose

to learning than what technology can provide The

curiosity which spark a student to investigate a topic the

ability to solve a problem through a logical process the

thirst for new knowledge and the ability to focus on the

bigger picture rather than just the issue at hand are all

things all faculty should help our students to develop
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Program Advisory Committees Are We
Effectively Utilizing This College Resource

Stephen Mansfield
Associate Dean

College ofDuPage
Glen Ellyn Illinois

OccupationaINocationaIProgram Advisory content utilizing community resources to supportCommittees are mandated at the local level in order for instructional programs reviewing occupational
community colleges to receive state and federal funding programs and providing suggestions for programfor these programs Are schools effectively utilizing improvement assisting staff in conducting occupationalthe advisory committee as a resource for program andor community surveys making recommendations
development improvement and assistance regarding requirement and facility planning assist staff

with student placement assist administration with
The role of the advisory committee has been locating qualified faculty

described as providing a linkage between the
educational agency and industry and as a This presentation will include a brief overview
communication channel between the college and the of some ofthe research that has been conducted on
community This collaboration is successful as long as advisory committees along witha bibliography of
the role ofthe committee is advisory relevantpublications Information regarding

suggestions on how to effectively organize and utilize
With the change in our economy to a global the program advisory will be shared with participantsmarketplace it is increasingly important for schools to

be attuned to the needs oflocal regional state and Audience participation and input is
national employment needs Publications such as A encouraged
Nation at Risk and High Skills orLow Wages
emphasize the importance ofan educational system that
is capable ofproviding a workforce prepared for the
challenges ofthe twenty first century

The accountability and continuous program
improvement issues that face many ofour campuses
shouldbe a major impetUous for us to look to program
advisory committees for providing insights and
assistance in ensuring quality occupational and
vocational curricula The program advisory committee
can provide us with vital information regarding current
and future employment needs as well as specific skills
necessary for entry into a given career path By
meeting the legitimate needs ofour community we
likewise fulfill our commitment to our students by
offering relevant and up todate occupational programs

The use ofthe ceremonial andor rubber stamp
program advisory committee is a disservice to its
members and the college

Studies ofadvisory committees have suggested
several common activities which they shouldperform
Activities may include assistance in development of
good community public relations advice in
development ofnew or revised occupational course
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Globalization Issues in Information Systems Education

Toward a Collaborative Multischool Systems Analysis Experience

William J Tastle U Rex Dumdum

Dept of Mathematics and Computer Sciences Dept of Business and Managerial Science
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Ithaca New York 14850 Scranton Pennsylvania 18509

Abstract

The problems and complexity associated with globalization directly impact the Infonnation Systems curricu

lum especially with respect to the fonnation and management of teams of systems analysts Though it is not

feasible nor desirable to provide instruction to IS students in how to relate to all cultures when confronted

with team membership whose occupants possess differing skills cultures and beliefs a suitable experience can

be given to students in the Systems Analysis class Extending beyond the usual set of well defined unambigu
ous in class problems is the external real world problem in which complexity and ambiguity reign in prob
lems stretching beyond traditional borders and into the global marketplace To provide the Systems Analysis
and Design class with a simulated experience of working in the global environment we have utilized actual

problems from the commercial governmental manufacturing md nonprofit industries To experience these

situations and provide for the development of some expertise in dealing with these problems students are

placed into teams and given the responsibility for problem solving to the satisfaction ofthe industry principals
Two types of student teams are identified homogeneous or single school teams and heterogeneous dyad or

triad school teams Homogeneous teams share common instruction a common body ofknowledge and inter

team commitment and accountability while heterogeneous teams find incompatibilities in their basic level of

shared and unshared knowledge CASE tools methodological approaches to problem solving commitment to

solving the problem and team accountability Homogeneous team experiences are useful in establishing team

work habits and allowing students the opportunity of dealing with known personalities and heterogeneous

teams extend that experience to include opportunities involving unknown individual personalities intra team

commitment and accountability and the pressure of deriving an acceptable solution regardless of obstacles

We suggest this experience can be used to satisfy portions of sections 24 2 10 and 3 7 in the IS 95 Model

Curriculum

1 Introduction Naisbitt 982 presented them more than a decade ago

He recognized the change from a national economy to a

Globalization is one ofthe most powerful and pervasive world economy from hierarchical perfonnance to perfor

influences on nations businesses workplaces communities mance by network Katzenbach and Smith 1993 concur

and lives of the late 20th century Kanter 1995 claims with this assessment and indicate a trend that most work in

that organizational success in the economy of the 21st cen
modem organizations will be accomplished by high perfor

tury will only come to those organizations whose goods and mance teams The use ofteams to solve complex problems

services meet world class standards and which can compete clearly outperfonned individuals acting alone or in larger

in the global marketplace Others concur Ives et al 1996 organizational groupings especially when perfonnance

Mitroff 1987 Hamer and Champy 1993 and suggest that required multiple skills judgements and experiences

American business must increasingly and effectively com Katzenbach and Smith 1993 Further team based collab

pete in a global environment in which extreme interconnec orative processes allow parties who see different aspects of

tedness flexibility innovation quick response and focus a problem to constructively explore their differences and

on process rather than task is a fundamental feature search for solutions that go beyond their own limited vision

ofwhat is possible to resolve conflicts to enhance com

Is this just more hype an opportunity to publish more
mitment and to construct and advance shared understand

books and papers or should IS educators pay heed to this ings meanings and visions Gray 1989 Gause and Wein

latest impetus To be sure the problems and issues of berg 1989 Team perfonnance however may be ham

globalization in the organization are not new for John pered across cultures For example in a recent study
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Robey and Rodriguez Diaz 1989 reporting on an imple ing dilemma which we feel has not received a sufficientmentation of a system across cultures in Panama and Chile quantity of study The academic projects assigned in athe critical elements which led to project failure were cul typical systems analysis class are well defined artificiallytural incompatibility and the lack of shared meanings constrained andfully known TastIe and Dumdum 1994among the members of the responsible teams Certainly Thus any project given in the classroom environment is atthe level of complexity increases when the context of do best a highly controlIed simulation of the complexity inmain is global In response to the question we raised volved in the real worldabove the response is a definite Yes we ought to pay
heed to the influence ofglobalization on the IS curricu This requires us to address the issue ofhow we can prolum

vide a colIaborative learning environment for infonnation
systems students when they share a single classroom andThe training of IS graduates for employment in multina the problem s are academically detennined The authorstional corporations has seemingly not been sufficiently ad have successfully addressed this problem over the past sixdressed by the IS 95 proposed curriculum for infonnation years within the context of the Systems Analysis and Desystems programs although there exist several elements in sign course and are expanding the classroom situation suchthe body ofknowledge which lend themselves to the place that a multinational experience can be derived within thement ofglobal concerns specifically sections 24 Organiza limited confmes of most academic institutions Furthertional Behavior 2 10 Interpersonal Skills and 3 7 Project more the IS 95 Guidelines clearly argue page 5 thatManagement Certainly employment in multinational Graduates need to be able to interactcompanies implies that problems which very likely will be more effectively with clients and to workdirected towards our IS graduates are large very complex more effectively in teams They needand evolutionary in the sense that the original problems or more depth of technical knowledge inviews ofproblems will expectedly change during that por dealing with a wider set of technologytion of time during which the requirements analysis is con These changes dictate an increased levelducted The latter point is one which we as systems edu of resources in tenns of hardware andcators address in the typical software engineering and sys software more knowledgeable facultyterns design courses that of designing a solution and then and improved pedagogyimplementing it in a human activity system The solution Implied within this charge is the presence of a set of qualithough itmight appear as ideal in aclassroom environment ties or competencies which should be present in all IS gradhardly seems to satisty the needs ofsuch a project if it was uates particularly in view of globalizationderived from an ongoing business this lack of success in

the business environment is addressed in the fonn of sys The issue ofcompetencies in IS education has been pretern upgrades The upgrade ofa real time dynamic human viously established Tastle and Dumdum 1994 Dumdumactivity system requires by defmition that the solution be and Tastle 1996 as being apportioned into three overlapat best on the trailing edge ofcurrent needs Such a char ping components technical conceptual and interdepenacteristic may well be endemic to systems design dency competencies Technical competence is defined on
two levels I tools competency which involves a2 Issues for Information Systems Educators knowledge base of various hardware and software products
at a reasonably sophisticated level of detail and 2As business industry and government refocus and rein transfonnative competency which involves the ability tovent themselves to meet the trends towards globalization apply infonnation technology as a transfonnative force forand team based high perfonnance organizations and its cor shaping supporting achieving and maintaining strategicresponding requirements and challenges for the 2 Ist cen corporate initiatives Hamer 1990 Porter 1996 such as thetury how must the IS academic environment evolve to be rapid development and deployment of quality products andproactively dynamic such that its curriculum is equally rel services Morgan 1988 the reengineering of business proevant Also what types of learning experiences must we cesses Hamer and Champy 1993 and the overalI perforfashion to effectively meet the demand for globalized team mance improvement of the organization Sprague 1993 inbased high perfonning IS professionals To be sure the Longenecker 1995

IS 95 Model Curriculum is a giant step in the right direc

Conceptual competencies consist of specific mind
tion its design as a minimum guideline by its authors al
lows for the fine tuning of an IS curriculum to serve the sets and conceptual skills According to Kanter 1995unique needs and resources ofeach school 1983 some mind sets are more restrictive than others For

example she contrasts an integrative mind set to aThe problem ofattempting to solve very large systems segmentalist mindset to approaching problems To bein an active real time environment is however a continu integrative a vital key to innovation is to be wilIing to
move beyond received wisdom to combine ideas from un
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connected sources to embrace change as an opportunity to 3 Classroom versus Industry Experience
test limits to see problems as wholes related to larger
wholes and thus challenging established practices rather The available cases for classroom experiences are re

than walling off a piece of experience and preventing it plete in the plethora of systems analysis textbooks for each

from being touched or affected by any new experiences textbook has its own collection of case studies projects
In contrast to be segmentalist is to compartmentalize ac learning experiences etc Each case is usually complete
tions events and problems in keeping each piece isolated and unambigUlous as one would expect from any well de

from others thus seeing problems as narrowly as possible signed project but this is exactly the type ofproblem that

independently of their context and independently of their the graduates will not experience though the knowledge
connections to any other problems Kanter 1983 In a learned and the experiences derived from these academic

later work she further contrasts two other mind sets a cos problems are of course better than no project experience

mopolitan or global mind set and a local mind set 1995 at all

She asserts that cosmopolitans are comfortable in many

places and able to understand and bridge the differences Over the past twelve years we have established a net

among them possess portable skills and a broad outlook work of contacts in the industrial commercial nonprofit
In contrast while some people are widely traveled their and governmental sectors ofour surrounding counties and

mind sets remain parochial such people being referred to can now relatively easily fmd problems composed of a

as possessing local mind sets 1995 Conceptual skills suitablle degree ofcomplexity and ambiguity such that we

include among others reframing problems to create inno bring into our classes an actual experience
vative solutions translating vision into action steps dealing

with multiple stakeholders representing conflicting inter Typically we partition the semester into two blocks The

ests and managing change complexity and ambiguity first block comprises the first to 12 ofthe course and is

devoted entirely to a very compressed and demanding pre

Interdependency competency within and across sentation of traditional concepts of analysis and design

corporate and ethnic cultures as required by a global view Most of thf material contained in texts are covered in very

consists of two parts 1 the ability to build bridges and rigorous format It should be mentioned that an equally

alliances among various stakeholders Morgan 1988 and rigorous course in database theory and application is a pre

2 the ability to actually collaborate in high performance requisite for the systems analysis course This nontradi

teams to deliver world class results Katzenbach and Smith tional sequencing of courses has provided the students with

1993 The first accents the need to be able to establish and the knowledge necessary to more adequately focus on the

maintain personal andor professional connections the design methods and not to be sidetracked with excursions

best relationships so that one may have access to the re into database theory We have found this sequencing to be

sources of other people and organizations Kanter 1995 very beneticial Further small abbreviated problems such

The second signals the ability to collaborate with team as traditional case studies are assigned as team projects
members to explore evaluate and arrive at shared mean More recently we have found that assigning students a

ings and understandings identify a common purpose es known functional area i e the borrowing ofa book from

tablish performance goals and approaches and to produc the college library to analyze has yielded a successful ex

tively translate mission into high quality results This com perience Students are usually reluctant to ask questions

petency is not as strongly emphasized in past and present when first confronting a corporate president or manager

IS curricula for it is experientially based and and consequently use the instructor as the questioning initi

industriallcommerciallgovernmentallnon profit professorial ator In time the students take control over the investiga

experience is usually the exception in the average IS de tion but they do feel unsure of themselves We have

partment The IS 95 guidelines state that IS graduates sought to reduce this feeling of insecurity and have suc

should have skills in three levels see page 5 and 7 of the ceeded in large part through the analysis of on campus

IS 95 Guidelines and these map very nicely into our three depmtments with which our students already have estab

competencies lished a comfort level

We have begun a process whereby our students have 3 1 Academic Projects
developed an appreciation for and greater knowledge of

the challenges involved in the problems of team based Typically our first project might be the analysis ofthe

high performance demands emanating from the Systems advance registration process one in which each student

Analysis and Design course Longenecker 1995 section already has an intimate knowledge or so they believe when

95 7 first presented with the problem A representative of the

Registrar s DUice leads a very detailed discussion of the

process about which the students quickly discover they ac
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tually know very little The resulting entity relationship for a nonprofit organization a patient registration system
functional and data flow diagrams are created by teams for a regional health care facility a Treasurer s Office for a

corrected by the instructor and discussed in class It is also governmental subdivision a police department a court sys
during this time that the students are introduced to a CASE tem and another fire department Waiting for the next
tool Our experiences with CASE tools is such that neither class is a problem involving a public electric utility
of the authors wish to discuss the shortcomings or merits of
the several tools we have experienced in the past but it is 33 Deficiencies
perhaps noteworthy to comment that the recent packaging
of student version CASE tools with the systems texts seems These projects have been addressed only by studentsto be a step in the right direction although that step is argu working in teams from the same college so their experiably a smaIl one The ability of students to use their own ence has been entirely limited to mutually known CASE
computers to create diagrams and the concomitant data dic tools solution concepts and an overall shared knowledgetionary is very useful

base Students working on these projects have the safety of
knowing that all members of their team have the sameAnother project which has met with varying degrees of knowledge and will be seeking to analyze and design solu

success is the analysis of the campus security department tions in a very similar manner and that is the main problemOther than the registration of cars most of our students with this approach students are not introduced to probhave had little contact so a meeting with the director of lems and opportunities which emanate from being able to
one of our college s security department a former FBI work with others who possess different views experiencesagent invoked a considerable measure of stress on the stu and knowledge One could perhaps argue that the presentadents though they are better able to enter into discussions tion of a suitable mixture of readings and exercises couldand have developed some degree of confidence in them allow the students to develop a similar level of expertiseselves and their knowledge These projects are analyzed We agree that a similar theoretical knowledge could be defrom the traditional structured analysis point of view andor rived in this manner but the opportunity ofinteraction withthe object oriented perspective another student group is the dominant reason though not

the only one for this approach
3 2 Real World Projects

4 Multi School Collaborative AcademicallyAdditional projects have involved the coIlege library Simulated Environment MCASEoperations and business aspects of the college and through
each experience the students ability to apply systems con

To provide a means by which an MCASE experiencecepts is enhanced Around mid semester the real project might be provided to our students we have identified a fouris presented and discussed This initiates the second block
process method faculty collaboration single school stuand focuses the remaining course on the analysis and de
dent teams dyad school student teams and triad schoolsign ofa very complex and ambiguous project located out
student teamsside of campus though classroom lectures and laboratory

exercises continue but at an abbreviated rate The location
4 1 Faculty Collaborationof a project offcampus is not to imply that suitable projects

cannot be found within the colJegiate environment for
The motivation for this work began in 1992 as a panelsome of our colleagues are able to supplement their sys

discussion at Muhlenberg College as part ofthe Eighth Antems courses with projects from within the coIlege but ex
nual Eastern Small College Computing Conference Fisherternal to the academic arena The main project is usually
1992 when it became evident that many panel observerslocated about an hours travel time from the college so that
were interested in fmding ways ofbringing realism into thethe students cannot arbitrarily travel to their client at whim
systems analysis classroom It was generally agreed thatbut rather must carefully plan out their time and be pre
the use oftextbook cases lacked virtuaIly all ofthe ambigupared to take maximum advantage of their opportunity to

ity associated with real projects and both authors echoedmeet with client officials This limitation is artificially im
their successes moving outside ofthe classroom We conposed on the students but we know it is important for IS
tinued assigning external projects to our systems classesgraduates to be able to express themselves succinctly and
carefully monitoring their success and the students reaccompletely so we have deliberately legislated this con
tions to the experiences and have found that these ambigustraint
ous and complex problems have motivated ourgraduates to

Past projects have included the analysis ofa golf
seek employment with companies concentrating in the field
of analysis and design and have almost exclusively notcourse operation a Fire Marshall s permits and registration
sought employment as programmers or software developsystem a local area network operation usage and redesign
ers A computer scientist could easily argue that this is not
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a desirable service We argue however that a program 43 Dyad School Student Teams
mer analyst requires one to be first a competent analyst
and second a proficient programmer We also note that The third phase that of dyad school student teams is
almost half of our graduates go on to advanced studies in beginning in Spring 1997 with the scheduling of the sepa
the specialized area of analysis and design either directly rate analysis courses to runconcurrently on both campuses
after receiving their Baccalaureate or as part time students A problem of sufficient complexity and ambiguity has been

while they work in their profession identified residing in a company located about midway be
tween the two campuses the distance of separation is just
over two hours by car over a four lane highway We are

42 Single School Student Teams changing neither syllabus nor instructional methodology for

we seek to detwnine how a collection ofstudents from dif

The second phase that ofsingle school or homogeneous ferent colleges using different texts and taught by different

student teams has been successfully conducted on both instructors wi II approach the solution to a nontrivially am

campuses The problems of transportation excessive in biguous problem when they are thrust together The ap
structor time both in identifYing projects and scheduling proach can oc cur in two ways teams may be composed of

meetings so that the instructor would be present with every students from the individual schools homogeneous teams

team is quite demanding Students who complete these assigned to solving the same aspect of the overall problem
projects complain that the work load is excessive and that or the teams may be mixed by school heterogeneous
the instructor demands are enormous but at the conclusion teams We feel that the latter will ofcourse more closely
of the course when the fmal reports have been written and approximate the real world experience we seek but we also

the presentations given to the corporate managers the stu recognize the difficulty ofstudents traveling to discuss and
dents reflect over a well earned dinner and recognize the analyze their assignments We are considering the use of

extent of their learning and the fact that they now have list servers and teleconferencing to allow for the creation of

been exposed to a nontrivial professional systems experi mixed groups Ifwe deem this experience to be successful

ence and have proudly survived it This demanding expe a nearby third college a university will be invited to par
rience has been an asset to each student whether seeking ticipate
entry into graduate school oremployment

In a manner similar to that ofthe single school experi
Within the single school students view the real world ence we expect our two schools to exhibit an even stronger

problem as a critical part ofthe course and hence view it degree ofcommitment and accountability towards the com

as pivotal to making the traditional Systems Analysis and pletion of the shared project for we expect that it will be

Design course stronger They reflect greater pride in their perceived as something ofa competition between schools

work and strive substantially more to complete the analysis not unlike the competition between company teams If it is

as vigorously accurately and professionally as their capa possible to mix the teams a stronger sense of commitment

bilities allow Their commitment to excellence and dedica and accountability towards the satisfYing of the client s

tion to detail is frequently first discovered here One fourth problem is expected to be identified

of each class regularly admit that the project motivated
them to new heights of excellence for this is frequently the 44 Triad School Student Teams
first time that a goal was more than merely the completion
ofa class assignment While students may play the grade Upon the successful conclusion ofthe dyad team experi
game with aplomb when confronted with strangers who are ment we anticipate the addition of another school to the

depending upon them to solve their problems students do MeASE experience a major University center supporting
rise to the occasion They continue to show profound com an MBA in MIS The student mix will then become about

mitment to each other and held one another accountable for as close to that of a multinational work environment as is
their portion of the overall study to a standard that is higher reasonably possible This will be a very important part of
than that which the instructor had established We defend the experiment for the difficulties of coordinating the stu

our individual standards as being reasonable for a specific dents of three schools are expected to be exponentially
class and a particular project realizing that students ought greater and we currently have no knowledge that the con

not to be held to the same standard as experienced profes sequent student experience will be worth that effort This

sional analysts When a goal is established one to which experience should allow us to determine the relative impor
all accept ownership the degree of learning that occurs tance of dyad versus triad teams from which recommenda
and the quality ofwork that ensues is profound tions for future IS curriculum guidelines may be secured

The dyad and triad school experiences are the subjects
ofother papers
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5 Conclusions Kanter Rosabeth M 1983 The Change Masters Inno
vation and Entrepreneurship in the American

Multinational corporations seeking to compete in the Corporation Simon and Schuster New York

marketplace have acknowledged the need to address sys
tems problems from a global perspective Problems are Kanter Elizabeth M 1995 World Class Thriving Lo

substantially more complex and require the services of cally in the Global Economy Simon and
teams of analysts teams whose composition is heteroge Schuster New York
neous with respect to education frameworks methodolo
gies knowledge ofCASE tools experience culture social Katzenbach Jon R and Douglas K Smith 1993 The
and personal behavior beliefs and virtually every other Wisdom of Teams Creating the High Perfor
attribute but who must nonetheless work together to solve mance Organization Harvard Business School
the current problems As IS educators it is our responsibil Press Boston MA

ity to provide some guidance and training to our students to

help prepare them for this formidable task but it is unrea Longecker Herbert et a 1995 IS 95 Model Curricu
sonable to expect that we should provide the training neces lum and Guidelines for Undergraduate Degree
sary to accommodate students being able to work with ev Programs in Information Systems AIS ACM

ery type ofindividual in any global environment Such an DPMA Publishers USA
undertaking would be unreasonable ifnot inappropriate for
the classroom However we can provide them with some Mitroff Ian 1 1987 Business NOT as Usual Rethink
experience and insight into the global analysis team envi ing Our Individual Corporate and Industrial
ronment by providing students the opportunity to address Strategies for Global Competition Jossey Bass
real world problems fIrst as competing teams and second Publishers San Francisco CA
as partners with students from other schools The inter
school project strengthens section 24 2 Cultural diversity Morgan Gareth 1988 Riding the Waves of Change
24 3 Group Dynamics and 244 Teamwork leadership Developing Managerial Competencies for a

and empowerment as outlined under section 24 Organiza Turbulent World Jossey Bass Publishers San
tional behavior in IS95 as well as portions of 2 10 Inter Francisco CA

personal Skills and 3 7 Project Management
Naisbitt John 1982 Megatrends Ten New Directions

Transforming Our Lives Warner Books New
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Abstract
The growth ofworldwide competition and expansion of business markets especially in Eastern Europe and the third world have

triggered several formidable problems for the global information systems GISi manager Although the implementation of cli

ent server systems has been a popular solution alternative to these problems numerous multinational corporations have failed to

meet their objectives beyond their national borders This study identifies the major recurrent problems and issues discusses their

symptomatic characteristics and impacts on the corporate business and information systems management streamlines appropri
ate recommendations for combating each problem and finally develops a matlix ofissues characteristics domain classifications

and suggested recommendations for easy reference for managers

Introduction infancy oflhe CIS technology complicates the situation even

The information explosion coupled with technological further The would be successful managers must not only be

advances and the increasing globalization ofthe world econ able to cope with present problems but also must know when

omy have fostered the continued growth of transnational new technology is needed to enhance the operation ofa GIS

organizations 20 Numerous organizations for strategic
advantage have already become involved in multinational Purpose and Method
businesses carrying their businesses across their borders This study will focus on identiJYing the issues at stake to

Even many more are planning to do so in the near fu managers in the implementation of global
ture 11 1 Tremendous opportunities therefore have been CIS GIS among the MNCs These issues will be examined in

created for many organizations and formidable hindrances four broad categories or domains with

have been amassed against others Business failure rates respect to their impacts on business and IS management

among these transnational organizations have increased namely gent ral management issues IS management issues

What are the impacts of business globalization on the multi cultural issues and environmental issues Based on the iden

national corporation MNC in general and the global infor tified problems and issues the dominant factors and the re

mation systems GIS management in particular A GIS is a suits of the ssue analysis this study will streamline a set of

distributed data processing system that is spread in different recommendations for successful IS implementation and man

countries A few recent studies indicate that GIS managers agement in an MNC These recommendations will enable

are fast resorting to client server C S technology for effec CIS GIS managers and professionals to adequately deal with

tive implementation ofGIS 1 8 Looking for new cost ef these very recunent problems and issues It is postulated
fective implementation of multinational IS to maintain cen that throug the identification and analysis of these issues

tral control at business headquarters while providing for the MNC IS managers will become more aware of them

flexibility to adapt to local business culture s reminiscent of Additionally the CIS GIS implementation and management
multinational business activities the IS managers found in guide will enable GIS managers who are exposed to it be

CIS a solution How can an IS manager successfully imple come fully equipped to deal with these issues which can

ment a CIS based information in a global environment sometimes be the sole factors that determine the success or

failure ofa global business venture Ifthe CIS GIS managers

When a company goes global management begins to face are adequately prepared to deal with these issues CIS GIS

additional problems It begins to face multilingual and mul implementation costs and global business failure rates will

ticultural climates different legal systems and governmental certainly be ii duced

regulations different political environments and widely var

ied bureaucratic processes It will find different cunencies Survey of Literature

multiple time zones and many different approaches to busi For thcil inherent advantages CIS systems have in an

ness information systems implementation and education unprecedented manner rapidly swept the IS implementation
When a firm enters the global market all managers struggle and operation in businesses in many parts of the world Sev

with the severe strain on the organization However it is the eral recent itudies indicate that more and more businesses

GIS manager or management information systems MIS have either implemented or are planning to implement CIS

professional who additionally is expected to alleviate many system within the next few years 2 3 5 6 This C 545

of these organizational problems generated by the globaliza growth has to a large extent been limited to national busi

tion initiatives Adding to the difficulties of CIS based MIS ness operations 2 However as corporations compete in

is the problem ofrapidly changing technologies within both internationai markets attention has begun to shift to the utili

the computer and telecommunication industries Also the zation of Ci S technology to enhance competitive advantage
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beyond the national borders 3 Now a large number of as to the more effective and safer control approach to thisthese organizations are embarking on global business initia problematic business environment Finally a matrix of probtives I 7 8 Also there is a growing recognition in the lit lemissues characteristic concerns major causative factors
erature that managing IS in an international environment and suggested solutions is developed for easy CIS GIS
poses unique and difficult challenges 21 22 23 Companies managerial reference
want their managers usually referred to as decision makers
to understand the needs of the global customer and the Cultural Differences
global environment early in their careers 7 Numerous The degree of cultural homogeneity or heterogeneity instudies appear to cluster their data analyses along two con the CIS GIS professionaVuser team affects the dynamics of
cerns the importance ofglobalization in organizations and the team and its ability to achieve results Cultural issuesthe role of the information technology in its management affect the perceived relevance ofthe task facing the team andand the corresponding reflection of this internationalization how it uses available resources such as time money infor
in the business school curricula l3 14 15 6 17 8 Ad mation technology etc People interpret messages and inditionally beside the Data Processing Management Associa structions in the context of their cultural heritages Culturaltion DPMA and the Association ofComputing Machinery diversity can be a complex problem as well as critical
and Institute of Electronic and Electrical Engineer strength in the survival of a business organization If and
ing s ACMJIEEE emphatic recognition of diversity and when cultural diversity is properly managed problems areinclusion of global characters of businesses in businessIS avoided or at least minimized and strengths are exploited to
curricula the Association for the Accreditation of Colleges the maximum advantage of the organization A CIS GIS
and Schools ofBusiness AACSB in its April 1992 report on manager must have a global perspective The key is the rec
standards for the accreditation of business schools and their ognition of diversity Understanding cultural differences
curricula clearly underscored the importance of ethical and among CIS GIS professionals is essential
global issues in business curricula While the two biggest
barriers to CIS system implementation in 1993 were tools User Needs and Satisfaction
and skills and retraining in 1994 the two biggest barriers What are the interests ofusers and how can those inter
were systems management and management of change ac ests be determined Unfamiliarity with the users beliefs and
cording to users at the 1994 Uniform Technology Managers value systems and their consequential effects on employeeConference sponsored by Hurwitz Consulting Group Inc motivation and job satisfaction are a major hindrance to pro4 This shift ofproblem perception to IS management un ductivity and effective CIS GIS management How will an
derscores the increased concern in this area Some of the organization in its strategic posturing lock in to its custom
recurrent issues in the literature include communication erslusers who now have widely differing value systems Howdecision making data and management technology being does a manger draw up a road map to satisfY all these cus
the driving and enhancing force in all four barrier areas 7 tomers Will hedo well to selectively pick what customers in

what countries to satisfY A broad and participative view ofThe Major Issues the situation is preferred A task force ofinternational users
The distribution ofthe numerous end users in a myriad of CIS GIS professionals legal experts etc should be created

transnational organizations across the national borders is to search for a balance ofuser needs and interests versus the
often uneven with respect to the end users socio cultural business objectives ofthe firm Accept the fact that different
heritages political affiliations legal and economic environ levels of technological implementation workable local solu
ments and levels of technological know how In their at tions and sensitivity to people in each area can bring about a

tempt to develop control and directly use the information satistying situation ofglobal competitiveness
systems these users interact among themselves and with this
complex variety of systemic differences This uneven mixture Information Management Effectiveness
of end users increases the complexity ofthe problems tradi The often parochial approach to management ofinforma
tionally faced in the management of end user computing tion technology IT in many MNCs has become a majornamely information integrity and security information pri liability to the achievement of the organizational strategic
vacy and accessibility and information management effi objectives Cognitive and communication styles of manageciency In addition to these traditional issues there are a few ment that often make user interfaces more or less acceptable
contemporaneous and increasingly recurrent issues Based on and effective are important issues to grapple with other in
literature these emerging issues include cultural differences formation management sub issues include managing the
user needs and satisfaction information management effi acquisition of end user CIS computing technology for the
ciency communication misfire economic instability regula purpose oftransborder integration compatibility and econo
tory standards resource availability host country demands mies of scale while recognizing local differences in vendor
network and system security and system outsourcing Inter viability and support and the variety of definitions for
estingly these issues can be either business hindering factors desirable in decision making and conflict resolution and
or motivating ones and some can even be both depending on the differences in people s attitudes and behaviors which de
how they are managed Following the discussion of each termine leadership styles Additionally according to Reginafactor a recommendation to the CIS GIS manager is made Bento a particular problem with leadership in cross cultural
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teams IS the Issue of cultural donninace the does the firm with little or no bargaining leverage handle hostdisproportionate power vested in members of one culture country investment nationalization initiatives Variations inover those ofother cultures 19 exchange rares can be a major problem and must be tracked
Tills problem is even complicated further by frequent ecoManaging change is and should continue to be a focal nomic instabilities around the world Currency robust syspoint in CIS GIS management Managerial control through tems should be developed

coordination is the solution Coordination of tasks involve
1 the analysis ofhow similar or linked activities are per Regulatory Standardsfonned in other countries 2 management ofthe exchange of Working within regulations and standards is not new toinfonnation and infonnation technology and 3 the sharing the CiS G J S manager These regulations and standards areand use ofinfonnation on the finn by its different facilities often and conveniently built into the software HoweverThe target objective in the CIS GIS management by coordi when the regulations and standards vary with country and
nation should always be to enable i flexibility in response to proliferate eVlen at the spur of the moment they become acompetition in different countries ii effective scanning of liability How do you articulate business or CIS GIS man
markets around the world iii operational effectiveness in the agement policy which will incorporate all the different nabusiness organization and iv preservation of diversity in tional regulatory standards pertaining to business activitiesfinal products and production location In recent times the and infonnat on access and distribution without compromisadvances in technology have greatly reduced the coordina ing on the organizational business discipline and infonnation
tion costs by reducing the communication and infonnation security and integrity Regulations governing types of inprocessing and delivery time and costs The GIS manager fonnation and technology or the use and dissemination of
must think global Any theme must be considered from diver them certainly differ in many countries Users should be exsity and global perspectives The issues are not necessarily pected to make these kinds ofIocal adjustments to enable full
mutually exclusive and neither are their solutions Figure 1 compliance to regulations For instance there are as manybelow shows the natural interaction of the major inherent methods of taxation as there are countries around the world
factors in the management ofa GIS Even in one country there may be several methods as well as

levels of national regional and local taxation MethodCommunication Misfire adaptable multilevel taxation Systems should be developedIt is said that only about one tenth of everyone s culture and used Modify or customize applications to local needsthe major reason why each person behaves the way he does and regulatory requirements Set up standards rules and
is visible on the surface Communication is a critical policies governing the characteristics of data and technologymanagerial skill and even more so for the GIS manager It is softwarehardware acquired or developed by the finn Taalso critical to the functionality ofthe CIS GIS team and the ble indicates the major standards governing the infonnation
over all business productivity The lack of much of it has technology applications
become a problem recently with many MNCs that baffle with
marginal operationality with users or employees of mixed Resource Availabilitycultures Interpretations of the elements of communication Unlike the domestic distributed information systems the
are often superficial without a knowledge ofthe underlying GIS covers more than one country it is exposed to a wider
culture The ability or inability to communicate in the local variety of business environments faces differing levels oflanguage can alone determine the success or failure of a resource availability and much more encompassing techno
business venture since communication whether internal or logical and regulatory environments such as standards and
external to the organizational environment is not only key to transborder data flow Given that some countries are more
management success but to business success as well It is technologically advanced than others it is obvious that theyimpossible to penetrate another culture to comprehend the likely have greater concentration of IS andor technologicaldifferences in values and beliefs without knowing the cul experts than those other countries In many countries data
ture s language Otherwise there is only parochial interpreta may not either be reliable or even available IS architecture
tion ofcommunications The language variations carry with which often i 5 a function of economic buoyancy may bethem unique implications on the information exchanged scarcely available How does a manager cope with the dis
Computer programs should be written to be language inde paraging tedl1ological hardware software platforms andpendent Alternative communication channel s may be compatibility often found across borders To what extent
sought for more effective tele and nontele communication will a national deficiency in technological know how be

compensatedlfithout the introduction of foreign cultural
Economic Instability dominance in the teams How can a CIS GIS managerPolitical and economic instability which often precedes maximize efticient use of resources by minimizing wastes

economic insolvency in most of the third world is a critical while availing user resource flexibility to meet their variousbusiness and CIS GIS management concern For instance information n eeds The lack ofbalance in and sensitivity to
How does a manager from a business perspective deal with country specific business practices usually reflecting past IT
an internationally isolated and protem dictatorship which has investments nnders the shareability ofproduct and business
triggered economic depression on the host country How operational information impossible More particularly the

74



frustration ofCIS GIS managers in finding country specific tion of the multinational factors into the equation Battlingapplications ofIT has emerged as a barrier to a successful IT with threats to information integrity security and privacyimplementation A business approach in testing accepting while assuring user accessibility to
informationand a senseand adapting new technologies is essential for a competitive oflocal autonomy has been a big headache to MNC CIS GISedge in CIS GIS Reorganization ofdata processing to con managers Incrementally leveled technology transfer whereform with country specific applications may become advis necessary is the way to go Software piracy and intellectualable You should be prepared to accept less than perfect so copyrights hardware compatibility and congruency ofdatalutions in some countries that develop a CIS GIS base formats must be carefully monitored Utilize batch

transfers of files reports orders etc between major citesHost Country Demands Incorporate interactive consultation with central database orUsually the economic imperatives pushing a firm to applications in responses to requests Use messaging systemsachieve large economies of scale by worldwide product stan that include e mail and electronic data interchange EDIdardization coexist with political imperatives pushing it in a between employees sites and business partners The basicdifferent direction Government users and customers in each rules include 1 reach out to every user 2 establish a peoplecountry want the firm to respond more adequately to local network friendly culturally sensitive and adaptable 3 inneeds The firm wants to focus on its business objectives and stall localizably regulation adherent Systems comformablemake profits Occasionally these divergent forces inevitably to local rules and policies 4 persevere to succeed even input a strain on the firm and often become unbearable to the the face of adversities or minor failures 5 maintain a tightfirm Be sensitive to local needs and give them a high prior security within and without the CIS GIS system and 6 enity of consideration Powerful databases and access lan deavor to know all the costs and options before a selectionguages that are flexible for local and rapid application devel For extended information accessibility as well as securityopment should be strongly encouraged remote computing services data reduction and data and
Systems duplication techniques should be incorporated UpNetwork and System Security date data and technology frequently Develop a global dataOne of the traditional functions of the IS manager is to dictionary for all users to follow A solution to these probprotect the information system make information available lems may involve a balance of the strengths ofboth the cento authorized users and maintain high information integrity tralization and decentralization ofthe system rather than oneThis goal has not been an easy one to CIS GIS managers or the other 19 Table 1 below illustrates the populargenerally Complicating this problem further is the introduc CIS IS control strategies

multinationaldecentralize socialization hierarchies material services flow decentralizedstandalone ClSd federation determined b mana erial decisions GIS database rocessesglobalcentralized federa centralization hierarchy decision made control centralizationcentralized CIStion
exacted b same mana erial unit GIS databases rocessesinternational inter org formalization markets material services flow linked CISGIS databasescoordinated federation determined b market forces

rocessestransnational integrated coopting network ofunits representative par integrated architecture sharednetwork tici ation in decision makin CIS GIS databases rocessesTable 1 Global Infonnation Systems Control Strategies

System Outsourcing agement strategy with corporate information systems archiOutsourcing is another critical issue in transnational busi tecture ISA is very valuable in providing a guide for sysness and global information system management Mehdi terns development It also facilitates the integration of andKhosrowpour correctly noted that outsourcing has become data sharing among applications Another benefit is that itsuch an important issue for managers ofinformation systems supports the development of enterprisewide integrated dataand technology for reasons which include the facts that in resource Systems In this area the responsibilities for thecreasing numberofbusinesses are facing tougher competition CIS GIS manager will include I awareness of the firm sin national and international markets market share is dwin business challenges and sharing ofthe leverage ofthe IT fordling while global pressures are increasing and product life them 2 articulating CIS based global information Systemscycles are getting shorter therefore prompting many organi development environment that reflects the firm s multinazations sensitivity to efficiency and bottom line results 24 tional posture 3 preparing applications development portfoAdditionally there is tremendous shortage ofskilled IS pro lio that aligns with the firm s global objectives 4 reflectingfessionals and this shortage is projected to increase even the firm s strategic global aspirations in the systems developmore sharply in the foreseeable future As much as it is pos ment project goals 5 acquisition ofmulticulturally adaptablesible in house software should be developed Ifoutsourcing IT 6 leading in the automation of the firm s internal andis the approach to systems development then CIS GIS man external data communication linkages 7 designing CIS GIS
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databases derived from the firm s value chain activities and discussed more often than not the problems or their causa
8 facilitating corporate restructuring through the provision tive factors overlap or compound one another Very rarely
of flexible business services Each software should be devel do they e ist in isolation of the other Thus although the
oped to enable easy fine tuning to local needs while main individualized solutions are adequate remedies for each
taining the same data processing and file format consistency problem holistic thinking is the approach In Table 4 the
throughout the enterprise problems are further classified into cultural environmental

information systems general management and communica
Conclusion tion issues to enable managers make appropriate selection of

The identification of the major issues the analysis and solution type By the elucidation on and analysis of the is
discussion of them as well as symptomatic description of sues and with the suggested CIS GIS solution alternatives
each ofthem no doubt enhances the preparation ofthe GIS GIS managers will become more aware ofthe problems and
or CIS GIS managers for the formidable responsibilities that how to handle them The success rates of CIS GIS imple
await them in their transnational business activities Because mentation and management will certainly be improved and
all the problems may not necessarily manifest in anyone costs reduced
MNC or business venture the discussions and recommenda
tions are individualized to each issue As has been earlier

IJsut baracttristic cODcern s nggestioll s

Team s heterogeneous social work Think global
behavior Plan fOIr cultural diversity

Take advantage of the stren s of cultural diversi

Meaning of user satisfaction Create Itask force to balance user interests business objec
Differing user valuebelief systems tives

Use workable local solutions
Parochial management mgt ofIT Adoptmgt through coordination style
Mgt Of tech Transfer integration Consider themes from a global perspective
Cross cultural dominance in m teams

Incomplete ormisinterpreted communi Learn of other cultures languages
cation Develop lan1Uage independent programs

Seek alternate communication channels
Economic volatility insolvency Currency exchange rates must be tracked

Currency robust svstems should be develo
Variant proliferation of standards Set up standards rules for the acquisitiondevelopment ofsys
regulations in host countries terns by the fIrm

Method adaptable multilevel taxation information systems
should be developed
Customiz e appJics To local needs re ation r uirements

Country wise differential availability of Use country specific or country adaptable applications
resources human data technology Be prepared to accept less than perfect products solutions in
etc somecountries

Adequacy of response to local needs Consider local needs with high sensitivity priority
Database langua es should be locall ada table

Information accessibility Use user friendly systems
Threats to information integrity sys Monitor violations to security regulations
tern security Develop global data dictionary

Batch transfer of files etc should be used often
Use messaging ystems between sites
U date data technolo fre uentl

Outsourcing in systems acquisi Where feasible lIse in house system development
tiondevelopment foutsourcing is used incorporate the organizational informa

tion system architecture lSA
Develop enterprisewide integrated data resource systems
Ac uire dev lIIulticulturall sensitive or ada table s stems

Table 4 Matrix of Issues and Solutions

I Domain indicates themajor area of userwork life III which thedominant causative factors of the cssuc orproblem exist C forcultural factors E for envi
ronmental factors other than cultural I for information systems lactors and M for basic managetDtT 1 tactors In some instances there is adomain overlap In
such cases thedomain factors are listed in order of dominance
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Model Driven Computer Information Systf ms Curriculum
W Don Gottwald CCP Walsh CoUege

Anthony D Giordano CCP Coope rs Lybrand

Abstract

The paradigm of Infonnation Technology IT in the 1990 s is significantly different from the Data Processing model of

the 1970 s In the model of the 1970 s systems analysts defined the systems requirements progranuners developed the

code and systems operations maintained the environment Each area was responsible for a distinct set of tasks and

deliverables with minimal interconnect betveen each other There was a fair measure of truth in the wry comment of the

time that the systems analyst writes the specs then throws them over a wall tiJ a progranuner We have modeled our

curriculums in the same manner A student will take a COBOL class and de dop a payroll program for a School then

take a Systems Analysis class and learn about accounts receivable for an automottve c ompany

The IT paradigm of the 90 s brings us new roles and interaction between those roles Instead of Programmers Systems

Analysts and Computer Operators we now have Developers Facilitators Systl ms Architects Database Administrators

Network Specialists and Integrators The roles of the 90 s are much more proactive and interdependent than before We

now must rely on rigorous methodologies and project planning tools to succeed in developing the systems the users need

with the bestof breed technologies available We have been somewhat successful in introducing clientserver based

technologies in the class room however the real value addwill come when we can infuse the big picture into the students

For that we look to how this has been accomplished in the industry

The Rolling up Concept System Thes are common business processes in the

same business model

It has been observed in the past that progranuners seem to

become good systems analysts At first glance this would Example 2

seem incongruous Progranuners view the world from a

micro bitslbytes approach where systems analysts view the All the major automotive companies have moved toward a

world from a macro big picture approach However time Just In Time JIT Inventory system and are moving to

and again progranuners within an organization make the ED as a method for purchasing and inventory

successful transition from progranuner to systems analyst replenishment The business processes of JIT Inventory
and ED purchasing will remain fundamentally the same

The unrealized differentiator for that individual is that regardless if the supplier produces hubcaps or ball

through their programming efforts they have acquired an bearings It also is irrelevant as to whether the company is

understanding of the organization s business processes Chrysler Ford or Toyota
Newly promoted systems analysts leverage their knowns

understanding of the business processes against their The concept of common business models is core to the

unknowns the new skill sets of a systems analyst This recent growth in commercially developed Accounting
leveraging ofbusiness processes is the big picture aspect Financial packages such as SAP PeopleSoft and Oracle

we need to educate to our students FinanciaJls It has also been used by the Big Six

consultancies in marketing industry templates It is time

Business Models for education to leverage a common business model to

assist in the knowledge transfer of technology to our

Business processes are a subset of an overall business students By using the same business model in each class

model The nature of businesses and particular industries in a curriculum we will advance the following important
equate to the fact that there are common overall aspects to concepts
certain business models

1 Faster Technical Knowledge Transfer

Example 1

By using the same business model in each class students

One of the largest best documented industries is the will begin to be able to leverage their knowns the business

utilities industry Every major utility company contains a model against their unknowns the new technology or

Customer Infonnation System and a Work Management method This facilitation will enhance the overall

learning experience for both the student and the faculty
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2 Introducing Real World into the Class Room Note In traditional Infonnation Engineering development
the process follows top down However since the nature of

By looking at the same problem or aspects of that problem a college program is to instruct students in classes such as
from a different perspective each time students will learn programming and then systems analysis these classes will
how to best use a technology or method to resolve a actually become the building blocks of the structured
business problem By learning when how and what methodology This will provide students the ability to
technology to use in resolving the same business problem leverage their growing big picture knowledge of the
students will learn that there is more than one route to business model in the later strategic IT classes
problem resolution

Enclosed is an Introduction to Infonnation Engineering3 Integrating a Structured Methodology into the sample Curriculum to Infonnation Engineering Matrix
Curriculum Using a Real World Approach sample Curriculum with deliverables a sample Business

Model and delivery mechanisms required ofthe faculty in
The use of a common business model will assist in taking this approach
students through each of the phases stages activities and
tasks associated with real life projects using a structured Introduction to Information Engineeringmethodology such as Infonnation Engineering By having
deliverables from one class used as input to another class What is Infonnation Engineering and how does it
students will experience the real world concepts of approach systems development Infonnation Engineeringtransition and project interdependencies LE is a data driven structured methodology used for

developing and managing Infonnation Technology IT4 Class Objectives development projects IE is based on the work of Dr
James Martin in the mid 1980 s IE provides logical stepThe use of a common business model will provide a by step systems development from an enterprise approachtemplate of the objectives based on the methodology IE approaches systems development as a series of stagesdeliverables that should be required for each class This or phases Each phase performs a series of steps withwill provide instructors with the opportunity and mobility deiverables associated with them

to instruct other classes in the curriculum In addition it
will assist instructors with providing a consistent message Information Ensrineerinsr Pvramidfor each class

Proposal ISP

BAA
To use a common business model in our curriculums that BSD
will provide specific problems and required deliverables TD
for each class that will highlight the usage of a particular Construction
technology or method It is recommended that the
curriculum model the tasks and deliverable after a

structured methodology such as Information Engineering
or RumbaughOMI to transfer the knowledge of the
business model and the benefits ofproper project planning

The deliverables from one stage become the requirements
Approach for the next phase Each phase in I E consists of a

progressive refinement process which takes a project from
Each class will be furnished with two parts of the model strategy to logical to the actually building and delivery
an introductionlreexamination overview of the model and

and a system Below are the stages ofIE

the specific Methodffechnical task that is associated with
Information Strategy Plan lSPthat particular class

For an example of how a specific methodology deliverable
This phase maps out the IT strategy for an organization

will interfacebetween classes are
Deliverables include a logical data model logical

Process Models developed in a Infonnation Systems process model system model and an IT Strategy Plan

Planning and Analysis class can be used as an input for a

Programming Lab class
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Business Area Analysis BAA modules used Ifor coding traditional 3 GL s or Rapid
Application Development RAD GUI Tools The TD

The BAA discerns major business areas of the also converl s the Physical data model s Entity

organization from the deliverables of the ISP These Relationship Model into a data schema that can be used for

business areas may become one to many system the creation of a database Deliverables include process

development projects The work performed in the BAA modules data schema and interface strategy
detennines the what s of the business area For example
what functions would a billing area perform Deliverables Construction

include a completed logical data model completed logical
process model state transition diagram and CRUD Matrix This phase devdops the process modules into back end

diagram programs and user interfaces screens normally Gill All

modules are first unit tested and then the entire package is

Business Systems Design BSD system t sted The database is created and performance
testing is carried out to detennine how best to tune the

The BSD further refines the logical requirements database for the new application Construction concludes

developed in the BAA from the what s to the how s For with a user prQject review to ensure that all requirements

example what functions are required for a successful are met

implementation ofa billing system This phase starts the

transformation from logical requirements to technical CurJriculum to Information Engineering Matrix

specifications Deliverables include a physical data model

and a completed process model along with completed As stated each class will have sample requirements and

process modules sample deliveraloles that the students will process and use

as a le arning vehicle By using the Information

Technical Design TD EngineeIing methodology students will be exposed to real

world requirements and deliverables see table below

TD completes the transition from logical to physical It

maps the logical functions into technical development

Class Re1luirement IE Stage Delherahles

IS Strategies Management Problem Statement ISP fStrategic Plan

High level Entity Relationship Diagram

High level Process Diagram

IS Planning and Analysis IT Strategic Plan BAA Enterprise Entity Relationship Diagram
Enterprise Process Diagram
ProcesslEntity Matrix Diagram

IS Design and Construction Enterprise E R Diagram BSD ProcessAttribute Matrix Diagram

Enterprise Process Diagram F mction Hierarchy Module

ProcessEntity Matrix Specifications
Diagram

Introduction to CASE Sample E R Process TSD Studentdeveloped E R and Process Models

Models

Introduction to LAN IT Strategic Plan TSD FWlctional Local Area Network

Advanced Networking IT Strategic Plan Construction Advanced Network Deliverables

Client Server FWldamentals I Enterprise E R Diagram TSD Completed E R Diagram

Entity Attribute Report
L generated database

Client Server FWldamentals IT SQL generated database Construction GUIdeveloped ClientServer Application
FWlction Hierarchy Module

Specifications
Introduction to Programming FWlction Hierarchy Module TSD Structured Program Specifications

Program Design Specifications

Programming Lab Structured Program Construction C BOL Visual BASIC or ctCdeveloped

Specifications Ephcations
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Principles of Information Technology I 3 hours Course Deliverables

Prerequisites None Introduction course outside model scope

Course Description Introduction to Programming and Program Design
3 hours

Students will gain a thorough understanding of

microcomputer hardware and software Emphasis of the Prerequisites Principles of Information Technology I
course is on learning applicable operating systems using II
word processing and spreadsheet software and how to

apply these applications in a business environment Course Description
Students will also be introduced to style requirements for

papers and projects Introduction to logic design and fundamentals of

programming languages Topics include an introduction to
Course Deliverables structured programming algorithm design control

structures pseudocode modularization communication
Introduction course outside model scope between modules cohesion and coupling and general

design criteria in solving business problems All CIS

Principles of Information Technology n 3 hours students are required to take this course

Prerequisites Principles ofInformation Technology I Course Deliverables

Course Description Structured Program Specifications

Students will learn how to use multi media presentation Programming Lab 3 hours
techniques in developing handouts overheads outlines

drawings graphs and professional presentations using Prerequisites Introduction to Programming and
presentation software Database concepts are introduced Program Design
and students will design and build a database using
ltatabase software Course Description

Course Deliverables This is the laboratory portion of Introduction to

Programming and Program Design The course requires
Introduction course outside model scope students to implement business systems in various

computer languages Examples are COBOL Visual
Computer Based Research Fundamentals 3 hours BASIC or C C Students work on an independent basis

and in teams to complete assignments
Prerequisites Principles of Information Technology I
II Course Deliverables

Course Description COBOL Visual BASIC or C C developed
Applications

Fundamentals of data creation storage retrieval

archiving formatting and reporting of information Client Server Fundamentals I 3 hours
required in a business setting Students will gain an

understanding of various types ofinformation and database Prerequisites Principles of Information Technology I
systems internal and external to organizations Emphasis 11 Introduction to Programming and Program Designis on retrieval of relevant and timely information from Programming Lab
appropriate sources for use in tactical and strategic
organizational environments Access to the Internet and Course Description
other appropriate on line services is an essential

component ofthis course This course introduces the student to the fundamentals of
clientserver computing The course focuses on server
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based processes Content includes database design Course Description
concepts including thephysical and logical organization of

data data relationships and operational requirements of Fundamentals of Networking Technologies Various

database systems The student will gain experience in topologies and access methods Network security
designing a database structure using a relational database integration with other operating systems fault tolerant

program Oracle on a microcomputer Introduction to systems storage management and backup troubleshooting
ANSI SQL principles Preparation for certification examinations

Course Deliverables Course Delh erables

Fully documented Entity Relationship Diagram and Advanced Network Deliverables

Entity Attribute Report
DDL Data Definition Language of all required Introducltion to Computer Aided Software Engineering
database objects tables views and sequences 3 hours

PLSQL Based Report of Populated Database

Prerequisite Introduction to Programming and

Client Server Fundamentals n 3 hours Program Design

Prerequisites Client ServerFundamentals I Course Description

Course Description In this course tbe student will be introduced to structured

analysis and design techniques using a CASE tool The

This course concentrates on client processes and student will learn the tools of structured analysis and

interactions in 2 and 3 tier structures Introduction to design including data flow diagrams entity relationship

client interface design using 4GL powerbuilder Oracle diagrams context diagrams event lists data dictionary
Forms to access databases Introduction to RAD and process specifications state transition diagrams and

JAD Introduction to middleware data access to structure charts

heterogeneous databases gateways to mainframe systems
transaction processing monitors and communications and Course Deliverables

object brokering services
Student developed E R and Process Models

Course Deliverables

Information Systems Planning and Analysis
GUIdeveloped ClientServer Application 3 hours

Introduction to Local Area Networking 3 hours Prerequisite Client Server Fundamentals 1 Advanced

Networking Computer Aided Software Engineering
Prerequisites Principles of Information Technology 1 Introduction to Programming and Program Design

11
Course Description

Course Description
An indepth study of the first three phases of the System

Workstation and networking hardware fundamentals Life Cycle Preliminary Investigation Analysis and

design of local and wide area networks installation of Design The student will develop an enterprise business

servers and clients Networking Management tools model enterprise data model and develop an Information

Emphasis on Novell NetWare and Microsoft Windows NT Technology Implementation Plan The second phase will

emphasize analyzing the current situation organization
Course Deliverables data and functions Requirements for organization data

and function will be developed Design will concentrate

Functional Local Area Network on overall system structure and flow organization
structure and flow selection of computing

Advanced Networking 3 hours communications and data platform and design of

application programs documentation and training

Prerequisite Introduction to LocalArea Networking materials Object Oriented Analysis and Design will be

introduced Heavy emphasis on modeling using CASE
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tools Introduction to Project Management techniques Course Description
Introduction to ethical behavior required of Infonnation
Systems Professionals DPMA model to be used as This course begins with a review of organizationalreference

strategic plans and their scope and associated
implementation activities This provides the framework

Course Deliverables for an investigation of the methods appropriate for IS
planning and management Elements of IS planningEnterprise Entity Relationship Diagram covered facilities equipment personnel technical skills

Enterprise Process Diagram and specialties training replacement of equipment
ProcessEntity Matrix Diagram interdepartmental collaboration and prioritization and

management infonnation requirements Current issues in
Information Systems Design and Construction ethical standards and behavior are included Introduction
3 hours to Business Process Reengineering The course is a

capstone experience for CIS majors All elements of
Prerequisites Information Systems Planning and previous courses will be incorporated with heavy emphasis
Analysis on the management techniques in a global business

environment
Course Description

Course Deliverables
This course covers the Programming and Installation

Infonnation Technology Strategic Planphases of the System Life Cycle During this course

students will program test and install an information High level Enterprise Entity Relationship Diagram
systems project involving multiple programs High level Enterprise Process Diagram
Programming may use any of the tools previously learned
COBOL C SQL Powerbuilder etc Alternative Directed Study in Information Systems 1 3 hoursdevelopment methods are investigated RAD Prototype

lAD etc Continued emphasis on using CASE and other Prerequisite Permission ofthe Program Chairpersonproductivity tools Project Management techniques will be
used throughout the development process Continued Course Descriptionemphasis on ethics

Students wishing to investigate a topic not othenviseCourse Deliverables studied in their curriculum may elect a one 1 to three 3
semester credit hour directed study course The directedProcessAttribute Matrix Diagram study will earn general elective credit exclusively and mayFunction Hierarchy Module Specifications not be substituted for a required course including required
elective course work A directed study request form must

Information Systems Strategies and Management be completed by the student and approved by the Registrar3 hours and the department chair supervising the study The form
may be obtained in the Records Office

Prerequisite Information Systems Planning andAnalysis
Course Deliverables

Instructor s Discretion
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INFORMATION SYSTEMS DEVELOPING A WRITING ACROSS

THE

CURRICULUM EXPERIENCE

Marian Sackson

Information Systems Department
Pace University

ABSTRACT

A student s ability to articulate thoughts through writing is an important component of the total

educational experience Past scores on the SAT verbal scores emphasized the need to improve student s

ability to express thoughts through the written word Thus the author undertook a writing across the

curriculum experience to strengthen the student s awareness of tu interdisciplinary nature ofwriting

The vehicle used was a journal of assigned reading of computer related periodicals Over time after

extensive writing critiques the journal entries of the students improved The students did not always

enjoy the additional curriculum assignment but they arose to the occasion

Introduction logically the teacher must write clearly and the actor

must comprehend his lines

Most students at the college and university educational
The author chose the goal of writing improvements To

levels need to improve their combination of thinking and

writing skills One approach to confronting this dilemma
this end the author introduced a written component into

is writing across the curriculum A student s ability to
a college level introductory computer systems concepts

articulate thoughts through writing is an important
course IS24 I The objective was to encourage and

component of the total educational experience However support the successful application of word processing

many disciplines within the educational process do not programs as tools to aid the students writing skills

emphasize or reinforce the thinking and writi ng

components
Needs Assessment

We are a large private university in both a major urban The results of the recent administration of the verbal

and suburban Northeast setting Our student body is component of the national SAT scores alerted the

predominantly first or second generation college educational community to a decrease in verbal test

attendees approximately 25 arc minorities and they performance This fact reinforced the need to develop

come from both public and parochial high schools The ways to improve the thinking and writing component of a

fall 1995 freshmen class was 1561 in number with 859 student s educal ional experience

mainstream students 78 honors students and 460 special
One might never find the perfect paradigm for the

needs students complex relationship between thinking and writing but

The average verbal Scholastic Aptitude Test SAT score many educators believe there is a connection Students

at our university for Fall 1995 entering freshmen was develop writing skills slowly Valvoord 1982 pp 12 16

435 with a subgroup high of 700 and a low of 325 A body of resl arch in psychology indicates that when

Performance on this objective test supports the need for a people erbalizl an idea they can remember it more

broader based focus on reading writing and thoroughly and manipulate it in more sophisticated ways

comprehension skills Imbedding writing across the Writing is one of the most effective modes for learning

curriculum reinforces the application of writing skills in Because writing and thinking develop in complex ways

all disciplines The accountant must write reports the across a students years of schooling every instructor

secretary must know grammar the scientist must write needs to support their development Valvoord 1982 pp

3 5 Thus leaching students to write well involves
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teachers in various disciplines as well as those who teach devoted to developing effective writing skills through
writing classes review ofbasic grammar sentence structure and usage

Students might object to this emphasis on the Due to these numbers of students attending the special
development of writing skills These negative reactions writing classes the academic administrators of our

include university realized there are serious problems with
students The students are unable to articulate their

l Iuse a computer for word processing to check thoughts through writing In recognition of this problem
my spelling and grammar our university offered a Writing Across the Curriculum

2 The current communication technology such as seminar to all interested faculty members
E mail does not require me to do extensive

writing Even though writing deficiencies are discovered through
tests administered to entering freshmen writing across

A response to these comments could be that business the curriculum can occur at any period in a students
decision making leads to communicating with someone to college experience Hence the author decided to require
put the decision into effect Likewise the thinking extensive writing in the Information Systems Concepts
communications process often requires business people to course This course teaches the students concepts of
convey their thoughts through written words Lawrence infonnation systems analysis and design A system
1974 pp 25 In addition many middle and upper level analyst applies new technologies to business and
managers who lecture and participate in the business industrial problems A perquisite to these technology
schools of numerous colleges and universities express transfers requires the analyst to keep abreast of the latest
their concerns They believe that graduates who will trends and techniques The best way to accomplish this is
become the future employees need to have the ability to to develop a disciplined reading program It is here that
write clearly legibly and in a style appropriate to the the author of this paper decided to combine the reading
subject ofthe document program with writing assignments to strengthen students

awareness ofthe interdisciplimuy nature of writingStudents show a greater command of a subject about
which they had written assignments rather than only Objectives
reading or listening to a classroom lecture Weiss
Waiters 1979 pp 6 8 Writing is a uniquely effective Students will derive writing benefits through 1 keepingtool for learning Writing and learning are many faceted a journal in which they record their reactions and
Thus learning serves an analytical and connective experiences to reading articles in computeroriented
function as does writing This experience organizes periodicals and 2 becoming accustomed to reading these
individual facts images and symbols into sentences and periodicals The journal writing will help the students
essays Learning at its best is engaged committed and develop the habit of reading reflect on the reading and
sclf rhythmed as is the best writing Emig 1977 pp become used to the feeling of words pouring out onto a
123

paper

Look at how we teach people to think We have teachers Twenty two to twentyeight students enroll III the
stand in front of classrooms and think out loud while Infonnation Systems course They are all familiar with
students listen Can we do any better Kugel 1988 word processing programs and use them either in the
pp A27 The writer alleges that writing across the academic computer lab orat home
curriculum suggests that to make students think one must
make them write about it Those who advocate writing The benefits of exposure to the writing across the
across the curriculum are suggesting a different kind of curriculum eX1Crience are

writing writing to learn writing to develop ideas writing
to help you think Kugel 1988 pp A27

1 Student recognition of the need for writing skills
At our university all entering freshmen are required to in a non writing course

take a writing skills test As a result many students need
to participate in a special writing course to compensate 2 Exposure to computer oriented periodicals
for their writing deficiencies Two hundred and twenty related to infonnation systems
four or 57 of the mainstream entering freshman class
are placed into Reading 100 It is a remedial course
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3 Th use of a word processing program for Each journal entlY was evaluated on 1 the quality of the

reVISI edl mg and proofreadmg before writing and 2 the content of the journal entry The first

submlttmg theIr Journals journal entry was due one week after the initial

assignment This brief turnaround from assignment to

performance had a specific purpose The author intended

Activities
to quickly evaluate the initial journal for the writing and

verbal articulation skills If students were able to know

Two projects are assigned to students as follows quickly that they had writing deficiencies and what they
were they could endeavor to improve the subsequent

1 They are given a list of computer related journals

periodicals maintained in the university library

They are told to initially browse through They were assigned a total of six journal entries and

periodicals since they will not have time to read twenty four browsing entries One journal entry was due

everything The browsing assignment IS as every two weeks along with four browsings The students

follows
were required 1 keep their journal entries in a folder

until the end of the semester Then they resubmitted

a They will browse through periodicals about them To ensure the seriousness ofthis writing across the

one or two hours per week
curriculum experience the complete journal and

b They will study the table of contents of two
browsing entries were worth thirty percent of the final

periodicals They will read the first grade

paragraph conclusion or last paragraph of

any two articles in each periodical that ConclUSIOn

seem interesting
c They will record their browsings This will

There were improvements in the writing skills of the

include along with their name and
students as the semester progressed The initial journal

submission date the titles of the four
submissions iIlnstrated that some students had thought

articles and the name and date of the
and writing dclficiencies Comments on these journals

periodicals In addition they will also write
alerted these students to spelling errors incomplete run

the first paragraph summary or conclusion
on or poorly constructed sentences as well as incoherent

of one of the browsings They will submit paragraphs Those students that had major writing

the browsings using a word processing
deficiencies were referred to the writing center

program The improvements in the journal grades portrayed that

2 They are to select one of the four articles that
I students who had minor writing deficiencies quickly

they browsed and read it thoroughly for their
co r ctcd heir problems and produced well written

journal The journal assignment is as follows
wfltlng assignments and 2 students with definite writing

problems consciously tried to improve theirwriting skills

a Write a brief summary of the article in one
Th students se med to become aware that reading and

or two paragraphs
wntlllg are slgmficant parts of a computer related career

b Write your evaluation ofthe article rhe allocation of thirty percent of the final grade to the

c Write your personal evaluation of the
JOtr als also added a driving force to the importance of

periodical itself this could be either
wfltIng well

positive or negative
d The journal should contain three double

The ournal exerclse was a successful Writing Across the

spaced pages unjustified and in twelve
C urnculum cxpeflen e However some of the students

point text

dId not totally appre Iate the assignment Many felt that

The journal assignment given to each student illustrated
along wl h o h r assIgnments and t sts required for t e

documentation using the AP A style The format of the
Inf r atlOn d stems Idea course thIS was a substantIal

journal required each student to write their name due addltlonal requ remen for one coarse Numerous students

date and references in the AP A style that included name
co blIle workIIlg Wl school attendance Thus any

ofthe author periodical and date ofthe periodical
addItional coarse reqmrements become important to their

balance between working and school related

responsibilities
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The author hopes that this discussion of Writing Across Weiss Robert and S A Walters 1979 Research on
the Curriculum illustrates the importance of the topic Writing and Learning Some Effects of Leaming
Furthermore the author chose the writing method that Centered Writing in Five Subject Areas Session on
was appropriate to the particular coarse curriculum Research In Composition National Council of
Therefore any interested faculty should choose their own Teachers ofEnglish Convention San Francisco
pertinent experience when implementing Writing Across
the Curriculum Woodford Peter 1969 Sounder Thinking Through

Clearer Writing Science 745
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ABSTRACT This paper describes the problems facing Information Systems IS educators in keeping curricula

current and producing graduates with skills that are valuable to employers These problems are often magnified by
rapid changes in technology This paper proposes solutions to these problems through the creation of cooperative
learning alliances with industry The first section of this paper summarizes the problems facing IS educators Then

definitions and unique examples ofcooperative education and its benefits are explored

INTRODUCTION being forced to continually upgrade their systems This

is not only costly but in a period of time when the

The many advancements in computer emphasis has been on corporate downsizing right

technology in the last few years both hardware and sizing mergers etc it is extremely difficult to obtain

software have brought new challenges and andor keep personnel who are knowledgeable in the

opportunities to industry and academia alike As most use of the latest computer technology For example

computer professionals are aware the useful life of We see a multitude of new job titles in this arena that

computer hardware was measured in years during the did not exist ten years ago eg database analysts
1950s 60s and even into the 70s but we now find telecommumcationsnetworking specialists EDP

new models of computers being introduced almost security auditing specialists user support analysts and

every month Systems design methodologies and office automation specialists 2

software development tools are also changing rapidly
Because change is one of the few constants in In addition to the problems which are caused

technology the businessacademic connections must be by thl rapidly changing technology the budgetary
revisited often 1 constraints under which many MIS Departments are

working makes it very difficult if not impossible to

THE CHALLENGES provide the training needed to keep personnel upto

date On the other hand it has long been considered

In an attempt to remain competitive the responsibility of our educational system to provide

companies andorganizations that rely on computers are graduates WJth the background and skills necessary to

be successfu 1 in their chosen fields of employment For
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that reason when employers do recruit graduates they industry keeping instructors up todate and qualifiedlook to colleges and universities with a curriculum that to teach students how to use the latest computerutilizes new technology and emphasizes current hardware and software Even if instructors do find
practices 3 Because of the rapidity in which ways to keep current personally and then attempt to
technological changes are taking place computer modifY course content to include the use of new
educators are finding many obstacles to fulfilling this technology they often find it necessary to develop their
responsibility These obstacles include limited own teaching materials because there are no up todate
budgets lengthy curriculum review cycles instructional materials
obsolescence ofhardware software and faculty skills
proliferation of new course topics and the ever Based on the experience of the authors the
changing demands of industry Historically the problem most frequently mentioned by educators and
curriculum requirements for a degree that were in effect students is the lack of hardware and software
at the time a student entered college are the same representing the latest technology Some academic
requirements that must be met four five or even more institutions are attempting to solve this problem by
years later when the student is ready to graduate requiring students to provide their own personalAlthough this rule was initially designed to protect computers and related software This results in a shift
students who might never graduate due to ever of the budgetary problem from the institution to the
changing requirements it also means that students who student and at best is only a temporary solution
are majoring in a technologyoriented discipline may be because the institution is obliged to but doesntalwaysgraduating with skills that are obsolete by the time they provide appropriate hardware and software to the
complete the stated requirements for graduation faculty for research and course development

To compound the problem many universities So far numerous problems have been
have a two to three year curriculum revision process identified but few solutions have been offered In fact
Also many universities attempt to save money by the authors believe that the above problems will onlyprinting new catalogs once every two years This become worse if educational institutions and industries
means that a new course or one with major content do not work together to solve these problems In our
changes will not be approved and printed in the case organizations need employees who are skilled in
catalog until two or three years after initially proposed the use ofthe latest computer technology but they don t
With the requirement that a course be included in the have the time or trainers to complete the trainingcatalog prior to being scheduled many courses are Academic institutions on the other hand have facultyalready outof date before they can be taught for the with the expertise to provide the training needed byfirst time Future curriculum planning must be an on industry but are unable to acquire the latest versions of
going activity 4 Assuming that this is true some hardware and software Some researchers have
changes must be made in the present curriculum concluded that businesses and universities share some
revision process One solution to the problems similar challenges and increased cooperation between
associated with a lengthy curriculum review and the two entities will assist in shared solutions for both
approval process is the use ofnon specific course titles 5 6 The authors believe that the key word is
and descriptions For example rather than using the cooperation By combining their resources and
title C or Smalltalk a title such as Object working together cooperatively many of the problemsOriented Programming could be used with any object and shortcomings faced by each can be alleviated
based language By being less specific the tool could Based on our experiences we believe that it is time for
be changed to conform to the needs of primary universities to join hands with industry and utilize
employers of graduates without necessitating a change cooperative education to its fullest
in course title The course content could also be
changed as needed if a generic problem solving COOPERATIVE EDUCATION
oriented course description were used Presently too PRESENTS OPPORTUNITIES
many course descriptions are overly specific requiring
that they be changed annually and thereby The term cooperative education hascompounding the problem ofobsolescence

traditionally been used to describe workstudy programs

Another major problem faced by colleges and
where a student alternates between working full time
and attending classes full time 7 Although this isuniversities is a problem similar to that faced by still a valuable form ofcooperation the authors believe
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that the spirit of cooperation between businesses and the committee Faculty requests for resources and

institutions of higher learning must be expanded and curriculum changes that have been recommended or

taken to a new level Some of the ways in which this supported by an industry advisory committee are

can be done are summarized in Table I and discussed usually looked upon more favorably by the campus

in the following sections ofthis paper administration than those submitted by departments
that do notutlllize advisory committees

TABLE ONE Student Internships The term internship is used to

COOPERATIVE EDUCAnON METHODS describe all programs where students work part time in

a position mllated to their chosen career field while

1 Advisory Committees continuing tlJ make progress toward their degree
2 Student Internships objective Student internships are not new but they are

3 Industry Projects for College Seniors often 110t utilized by industry The question might be

4 Faculty Internships why aren t student internships used more by businesses

5 Faculty Industry Exchange Programs considering the many benefits that can be derived

6 Faculty Training and Updating Some of the benefits to the employing agency are 1 a

7 Hardware Software Resource Sharing ready source of skilled applicants 2 an opportunity
to test employees without a 10ng ternl commitment 3

a relatively inexpensive source of labor 4 highly

Advisorv Committees A problem that is of particular motivated employees and in some cases 5 applicants

concern to CISMIS educators is that of attempting to who have been prescreened by the university

keep the curriculum up todate Which software According to a 1994 New York Times article

packages programming languages systems Employers nationwide are hiring four of every five of

methodologies and case tools should be taught andor
their college interns full time after graduation 8

utilized What hardware should be used More often

than not there is no single answer to these questions The benefits are not limited to employers

Each campus must determine the needs of the Internships also provide benefits to the university An

community it serves That is what are the needs of the internship provides 1 a real world test ofthe academic

major recruiters or companies in the area program 2 a supplement to classroom learning 3

access by the student to expensive resources 4 a ready

Rather than work in a vacuum universities market for the product graduate ofthe university and

should determine what computer hardware software 5 a motivated student because classroom learning

and applications are being used in the organizations becomes more relevant

which hire their graduates An excellent way to

accomplish this is through the formation ofan advisory InduS1try F roiects for College Seniors Complex

committee which is made up of alumni MIS Managers subjects are learned best by students if the students are

and recruiters The individuals selected should be in a
involved in a variety of different teaching methods

position to know the needs of their organizations as
Students can read about the subject observe

well as having a feel for the direction that the computer
demolllstrations listen to lectures by an instructor or be

industry is moving Traditionally alumni of the actively involved in the learning process through the

program and managers who have hired graduates of the assignment of a project or case study It has been

IS program are in a position to provide input regarding proven that students learn best by physically doing

the relevancy of the content of individual courses and something In this case the more realistic the project

the curriculum as a whole
or case studly assignment is the more valuable the

learning

It is recommended that this advisory
committee meet as a body at least once each year

Sin e most companies have a backlog of

Preferably the meeting would be scheduled one or two systems and programming projects it would seem quite

months before the deadline for submitting curriculum likely that one or more ofthose projects could provide a

change proposals The agenda for each meeting should valuable learning experience to students A key

include a report on hardware and software in use or on
consideration in selecting real projects from industry is

order by the university curriculum changes being that tile pr jlxts must 1 fit the timeline ofthe term

considered and any problems since the last meeting of either lO or 16 weeks 2 have a required deliverable at
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the completion of the project and 3 provide a and hold the training sessions at the local place of
learning experience consistent with the learning business When this is done the cost of the training is
objectives of the course and curriculum usually a fixed amount regardless of the number of

individuals being trained Therefore it costs the
Real life senior projects from industry provide company nothing to invite one or two faculty from the

a good introduction to the problems that will be faced local university to attend the training session The only
after graduation Of particular value is the students cost to the university is that ofproviding a substitute
realization that communication skills are important if teacher for the classes missed and in many CISMIS
they must work in a team environment and meet Departments the missed classes are taught as an

periodically with the industry liaison The university overload by other faculty in the department
benefits inasmuch as many of the projects involve
hardware andor software that is not available at the HardwareSoftware Resource Sharing In the past
institution The cooperating organization gains by many companies have donated computer equipment
having a low priority project completed at virtually no that they no longer need to academic institutions
cost Although this is still a possibility there is a high

probability that any equipment being offered as a
Facultv Internshios Faculty internships unlike student donation is already obsolete and will not be of any
internships usually involve full time employment major benefit to an academic institution either
during the summer In some instances a faculty Another way in which access to needed
internship could require the faculty member to take an hardwaresoftware can be provided to universities byunpaid leave ofabsence from teaching for one or more industries is via networks Since most companies are
terms Regardless of the duration of the internship the now using networks to communicate with different
employer and university both enjoy benefits from the entities within their organization the CISMIS
program The employer gains from the expertise ofthe Department at the university can be established as a
faculty member while the faculty member gains insight node on the companys network It may be necessary to
into the use and application of some of the latest limit access by the university to certain hours of the day
computer technology so that the ongoing operation of the company is not

impacted In addition care must be taken by the
FacultvIndustrv Exchan e Programs A few large company to assure that access is controlled and limited

corporations such as International Business Machines to only those areas previously agreed upon With
have been involved in faculty industry exchange proper controls valuable resources can be shared with
programs for many years In this program a faculty an academic institution with virtually no extra cost to
member is assigned to work for the cooperating the company
organization while an employee of that organization is
scheduled to work at the university That work might Some much needed software cannot be
consist of teaching courses assisting in new course obtained by universities because of the high cost of
development andor training other faculty in the use licensing On the other hand it is quite possible that a
new hardware or software These exchanges are local company may have a licensing arrangement that
usually ofa short duration usually one year or less and provides more copies of software than that company
the salary and fringe benefits ofthe people involved are actually needs For example a company that needs 30
maintained by the original employing agency copies ofa software package may find that the cost is

the same for 25 50 copies Some of the excess copies
Facultv Trainin2lUDfradin One of the problems with permission of the software company can be
faced by both businesses and academic institutions is loaned to the university In the long run the
that ofattempting to keep personnel uptodate with the company benefits because graduates will be trained on
latest technology Most large organizations attempt to the software that companies are using
overcome this problem by providing training for their
employees In many instances this involves paying all As noted above the sharing of software or use
expenses to send one or more employees to another of software licensed to another person or entity should
training site for a few days in some cases one or more only be done with the written permission of the
weeks This is extremely expensive if many employees software vendor Based on the authors experiencemust be provided with the same training In those suchpermission can usually be obtained if the software
cases organizations often hire a professional trainer vendor is involved early in the decision process and
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knows how and where the software will be utilized in PrOCCldings Park Ridge IL Data Processing
the

curriculum
Managemelllt Association pp 249 253

3 Davis L Can Education Meet IS Career

SUMMARY Demands DATAMATION March 15 1989 pp 65

69

The above suggestions are only some of the

ways in which organizations and universities can work 4 Kruk Leonard B Information Systems

cooperatively to overcome some of their problems and Integration A Future Forecast The Thirteenth

achieve their objectives It should be noted that the Annual Office Systems Research Conference

benefits that can be attained far exceed any costs that Procec ngs March 27 29 1994 pp 188 195

may be involved in the implementation of these

suggestions Many of the suggested areas for 5 Wright Phillip c The CEO and the Business

cooperation presented in this paper have been proven
School Potential for Increased Cooperation Journal

effective at both of the authors universities and we are of Educati9l for Business September October 1992

of the opinion that all of the suggestions for cooperative pp 32 37

education could work to some degree for all colleges
and universities
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Shared Solutions Journal ofEducation for Business
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It s Time to Apply Good MIS Principles to Higher Education s Use of Information
Technology

by
Kathy Schwalbe Asst Professor and MIS Area Coordinator

Augsburg College Minneapolis MN schwalbe@augsburg edu

Abstract
Although colleges and universities have increased spending on Information Technology 11dramatically over the

past decade there is little formal evidence linking it to higher productivity or changes in the educational process Are
colleges and universities using good MIS principles and focusing on providing needed services and information resources
to students and society or are they focusing on the technology itself

Analysis ofdata from 108 national colleges and universities use of twelve different technologies supports the
following propositions

There is a relationship between the quality of higher education institutions and their use of particular
information technologies In general most technologies are used more by higher tier schools except for
distance learning which is used more by lower tier schools
The more a technology is used in an organization the more effective it is perceived to be This was true in all
cases where data was provided However none ofthe eight technologies used in this study were perceived as
being highly effective in improving the teaching and learning process
There are differences in motivations for using particular technologies Having a commitment to staying on the
leading edge ofinstructional use oftechnology was the number one motivator for using all ofthe technologies
except email multimedia and distance learning which were the only technologies which listed being a part
ofthe schools mission as a top motivator

Colleges and universities are generally not focusing onpedagogical or productivity related reasons for
adopting information technologies Multimedia technology wasthe only one where clearly pedagogical
reasonsmade the top five list out oftwenty two motivators Reducing the overall cost ofinstmction over
time never made the top five list ofmotivators

Introduction College Guide and detailed data about use of twelve
There have been many studies and books written different technologies was provided by UCLA s Anderson

about the use of IT in industry and numerous theories and School of Business 1994 survey on business school
models concerning IT usage and management have been computer usage This article is based on a Ph D
developed Several companies have shown dramatic dissertation available in its entirety from the author
increases in performance by using IT to transform or

reengineer their business processes American colleges Problem Statement
and universities have also increased their use of IT Some groups in higher education argue that it isdramatically over the past decade but few studies have long overdue for major reengineering or transformation
addressed the details behind this movement Many groups A 1993 report by the Wingspread Group on Higherquestion the management of IT resources in higher Education concludes that colleges and universities musteducation as costs continue to rise and outcomes remain in change quickly and dramatically not only by educatingquestion

more people but educating them better and cheaperThis investigation begins to analyze the use of Many corporations have learned that informationdifferent types of information technology in higher technology can be a key enabler to major transformations
education reasons for their use and effectiveness of their or business reengineeringuse Relationships between high level institutional Institutions of higher education are very laboroutcomes and the use of different technologies are also intensive For many institutions eighty percent or moreexamined Comparisons ofwhat higher education is doing of the operations budget is allocated to personal servicesand what industry has learned are also made For at least a decade the cost of personal services hasThe sample included in this study includes 108 been rising at about eight percent per year Thenational colleges and universities offering business consequence has been tuition increases that have about
programs High level institutional outcome data was doubled the rise in the Consumer Price Index in the pastextracted from the U S News and World Report s 1994 ten years and even outpaced increases in health care costs
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Some experts predict tuition costs to double between 1990 Propositions Examined
and 1997 at many public institutions even though student This illlvestigation examines whether colleges and

teacher ratios creep upward Heterick 1994 universitil s Iullve been using their invesbIlents in

In addition to increasing labor costs higher information technology to transform or reengineer the

education institutions have also spent almost 70 billion teaching and learning process to educate more students

for computer related goods and services in the last decade better and che aper It summarizes what types of

and a half Green and EasbIlan 1994 In 1994 alone technologies different tier institutions based on the four

American colleges and universities spent more than 6 tier ranldngs Ifrom the U S News and World Report s

billion for information technology goods and services of 1994 College Guide are using and why they are using

which roughly 175 billion will go to support the them The following propositions are examined

instruction mission Given about 15 million in 1 There are differences between the quality of higher
enrollments for fall 1994 this translates into annual education institutions and their use of particular

spending ofabout 400 per student in overall technology information technologies
and about 115 per student in educational technology 2 The more 8l technology is used in an organization the

support But despite massive technology expenditures in more effective it is perceived to be

the last decade or so and great advancements in 3 There are differences in motivations for using

information technology s power users comfort levels partk ular technologies
with the technology and reduced unit costs information 4 Colleges and universities are generally not focusing

technology is not being integrated into the teaching and on pedagogical or productivity related reasons for

learning process nearly as much as people have regularly adopting infOrmation technologies
predicted since it arrived on the education scene three or

four decades ago Geoghegan 1994 p 14 Some Summary of Findings
estimates suggest that information technology may be 1 There are differences between the quality of higher
integrated into no more than five percent of the courses edUcatioD institutions and their use of particular
being taught in colleges and universitiesWillut 1994 information technologies In general most technologies
Even though this number has increased in the last two are used more by higher tier schools based on four tiers

years there still is no evidence to suggest that IT is being or quartile ranldngs from U S News and World Report
used to help educatemore students better and cheaper except for distance learning which is used more by lower

As the cost of higher education continues to tier schools Figure 1 shows the technology phase of

increase society s confidence in higher education adoption curve used in the UCLA survey on learning
continues to deteriorate Numerous reports cite trends that technologies Fraud and Ng 1994 A phase ofadoption
call for changes in the way the academy operates of 6 means over 75 of the population uses it 5 means

Politicians the public and the customers of higher 50 75 of the population uses it 4 means 25 50 3

education are demanding more than ever before They means no more than 25 2 means initial actions are

want measurable evidence of improvements in quality of being taken to use the technology 1 means information is

teaching and accountability for funds However being gathered and 0 means not applicable or no

discussions of efficiency are both unfamiliar and interestsupport for the technology
uncomfortable to the academic world Have you noticed Figure 2 clearly shows that higher tier schools

that when the issue of efficiency is raised in a group of tend to be further along in using most technologies
educators the conversation immediately turns to except distance learning This figure charts the mean

discussions of quality as if the two were inextricably phase of adoption for twelve different learning
opposed to one another We tend to assume that technologies by tier ranking of the national colleges and

increasing academic productivity is good for taXpayers universities in the sample A multiple regressions
and for others who foot the bills but perhaps not so good analysis of the phases of adoption for all of the

for students and faculty fwig 1993 p 13 technologies versus tier resulted in a significant R square

There appears to be an obvious gap in of 43 n other words knowing the phase of adoption for

communications and intentions between people in higher these technologies reduces 43 of the uncertainty in

education and many of its constituents The intended predicting the tier of any institution given no other

outcomes of colleges and universities are in question as information In particular results ofthis model show that

are its management practices particularly its costs Since distance learning and student laptop ownership have the

spending on IT and apparent lack of benefits are in the most significance in predicting tier ofan institution This

public eye this topic is a critical one to leaders in higher has definite equity implications if one assumes it is better

education It s time to apply good MIS principles to to receive liye instruction Stoll 1994 and that students

higher education s use ofinformation technology can be more productive if they have easy access to

computers Astin 1992 Krueger 1992
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2 The more a technology is used in an organization
communication while all of the other effectiveness

the more effective it is perceived to be With many
questions specifically addressed the teaching and learning

innovations benefits are often not realized until a certain process None of the other technologies had very high
number ofpeople have adopted it This was hue in all ratings for improving the teaching and learning process

cases where data was provided in the UCLA survey 3 There are differences in motivations for usingFigure 3 summarizes the mean phase of adoption and
mean effectiveness score for using the related particular technologies Figure 4 summarizes the top

technologies five motivators as well as the top five impediments for

using different technologies in this sample Having a

Effectiveness was measured on a five point scale commibnent to staying on the leading edge of
1 not effective and 5 very effective The only instructional use of technology was the number one

technology that received a mean effectiveness rating more motivator out ofa list of twenty two for using all of the
toward very effective than not effective was e mail Note technologies except e mail multimedia and distance
however that the effectiveness question for e mail was learning which were the only technologies which listed
more general and related to facilitating business school being a part of the school s mission as a top motivator
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Figure 3 Mean Phase of Adoption and Effectiveness Scores of Technologies

Technoloey mean phase ofadootion mean effectiveness score

e mail 437 3 44

multimedia enhancini classroom instruction 245 2 90

multimedia developini student skills 245 2 67

distance learnin2 145 2 20

classroom teleconferencin2 104 2 04

student laotoo ownershio 124 242

virtual classroom 106 2 22

Figure 4 Top Five Motivators and Impediments for Each Technology

Ranking by Each Technology
Top Motivators E mail Wired Multi Distance Class Laptop Virtual Virtual Count

media learning room ownership lilbrary classroom

teleconf

Competitive adv with peers 4 3 4 2 2 4 2 7

Leading edge oftechnology 1 1 1 1 1 5

Appeal to new students 5 3 4 4 3 5

Access to dataon campus 3 2 3 2 4

Part of school s mission 1 1 2 3

Comm with people off 1 5 3 3

campus
Access to data offcampus 2 3 3 3

Increased teaching 4 1 4 3

productivity
Class time productivity 5 5 2

Ability to present concepts 5 2 2

Ability to gain insights 4 5 2

Faculty demand 5 1

Ranking by Each Technology
Top Impediments E mail Wired Multi Distance Class Laptop Virtual Virtual Count

media learning room ownership library classroom

teleconf

Fundingmoney 2 1 1 1 1 1 1 1 8

Perceived benefits 5 3 4 2 2 2 4 5 8

Faculty interest 1 5 2 5 3 3 2 7

Commit from school admin 4 3 4 4 2 3 6

Faculty training 3 3 3 3

Infrastructure 2 5 5 3

Easier access from remote 4 1

Equip to use on classroom 5 1

Partof schools mission 4 1

Commit from campus admin 4 1

Tech less complicated 5 1

Count number oftimes out of eigbt tecbnologies listed in headlings item made top five list out of

twenty two motivators or impediments
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Providing a competitive advantage with peer institutions instructional use of technology and providing a

was listed as one of the top five motivators for all of the competitive advantage with peer institutions are clearly
technologies except e mail based on having the technology itself versus improving

Clearly pedagogical motivators ability to present the teaching and learning process or decreasing costs

concepts not possible otherwise ability to gain insights 1bese results contrast sharply with reasons

not possible otherwise increased class time productivity industry invests in IT The following quote is taken from

rarely made the list of top five motivators Faculty a popular textbook used in many college courses on the
demand only made the top five list for virtual libraries the use ofinformation svstems in organizations
one technology where faculty interest was not an When new information systems technology was

impediment Reduced overall cost of instruction over fmt introduced managers tended to adopt the
time never made the top five list ofmotivators for using technology fltSt and then tried to figure out
any of the technologies It was number six for distance what to do with the new information and cope
learning with the business and organizational

Unfortunately there was no statistically implications Such an approach is now

significant difference between tiers for motivators or recognizBlltIS woefully iluuleqlUlle Companies
impediments for using any of the technologies In other successful at adopting new technology
words there do not seem to be any strategies used by recognize that the key to capturing real business
higher tier schools that could be passed on to others for benefits is the role that business managers take
using IT more effectively One other finding from this in leading the introduction of information
study is that there was no relationship between the systems Reynolds 1992
teaching versus research orientation of institutions and Reynolds also mentions the two key approachestheir use of technology either The only technology that companies now use to justify investments in IT supportdid have such a relationship was e mail and it was used of key business strategies and net present value analysis
more by more researchoriented schools This suggests or similar financial measures A major study done bythat e mail is viewed more as a tool for faculty to do James Bacon in 1992 supports Reynold s research Bacon
research than to improve teaching received survey responses from executives in eighty

4 Colleges and universities are generally not focusing
different fums Figure 5 summarizes the key reasons

motivators respondents reported for investing in new
on pedagogical or productivity related reasons for information technologies Note that businessfinancial
adopting information technologies Multimedia reasons had much higher rankings than technical ones

technology was the only one where clearly pedagogical Introducing new technology received the lowest ranking
reasons made the top five list Reducing the overall cost by leaders in industry This contrasts sharply with the topof instruction over lime never made the top five list of motivators for using technologies listed by leaders in
motivators 1be top two motivators cited having a higher education as shown in Figure 4
commitment to staying on the leading edge of

FigureS Ranking of rrInvestment Criteria for 80 FirmsBacon 1992

CriterialReason for Investing in IT Projects Ranking Based on Overall

Value of Projects

Supports explicit business objectives 1
Has good Internal Rate ofReturn IRR 2

Supports implicit business objectives 3
Has good Net Present Value NPV 4
Has reasonable payback period 5
Used in response to competitive systems 6

Supports managementdecision making 7
Meets budgetary constraints 8

High probability ofachieving benefits 9
Good accounting rate ofreturn 10

High probability ofcompleting project 11
Meets tecbnicaIsystem requirements 12

Supports legalgovernment requirement 13
Good profitability index 14

IIntroduces new technol02V 15
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In contrast to the business driven focus for using
IT in industry today the majority of college campuses Fraud Jason and NG H Alvin Eleventh Annual UCLA

seem to be using the woefully inadequate approach Business School Survey Use of Learning Technologies
described by Reynolds by focusing on the technology fmt in Business Education Regents of the University of

This suggests that colleges are not deciding on specific California June 1994

needs fmt and then adopting the appropriate technology

they are adopting new technologies and then trying to Geoghegan William H What Ever Happened to

figure out what to do with them It also shows that people Instructional Technology Norwald Cf mM

inside of higher education have very different intentions Corporation 1994

for using IT than people outside of higher education
Green K C and Eastman S 1994 Campus

Conclusions Computing 1993 The USC National Survey of Desktop

In general the conditions which many Computing in Higher Education University of Southern

organizations private fums in particular have found to California Los Angeles CA

support positive returns for investing in information

technology include taking a more businessdriven or Hammer Michael Champy James Reen ineerin the

strategic approach to using technologies providing strong CmporatioD New York Harper Business 1993

leadership and planning for IT using IT to reengineer key
processes and ultimately incorporating the technology Heterick Robert C Jr ed Reengineering Teaching and

within the organization s operational andor managerial Learning in Higher Education Sheltered Groves

work systems Bacon 1992 Champy and Hammer 1992 Camelot Windmills and Malls Professional Paper

Reynolds 1992 Wiseman 1985 Zmud and Apple 1992 Series no 10 CAUSE Boulder CO 1993

Institutions of higher education seem to be

repeating many of the mistakes made by industIy in this Kroeger Alan B How Computers Have Changed the

area In particular colleges and universities in this sample Wage StructlLre Evidence From Microdata 1984 1989

of 108 national institutions appear to be adopting The Quarterly Journal ofEconomics February 1993

technologies first and then trying to figure out what to do

with them and how to cope with the organizational Reynolds George W Information Systems for Maru2ers

implications Colleges and universities do not appear to be West Publishing Company St Paul MN 1992

using IT to help reengineer key processes inparticular the

teaching and learning process and a key problem appears Stoll Clifford Silicon Sna1ceOil Second Thou hts on the

to be the conflicting visions of the purpose of most Information Hi2hway New York Doubleday 1995

institutions research versus teaching as well as the

reward structures for research versus teaching and Twig Carol Can Education Be Productive

therefore the role IT should play People outside of higher EDUCOM Review Vol 28 no 6 NovemberlDecember

education are also much more concerned with costs than 1993

people inside higher education

There is very little formal planning for IT as U S News World Report America s Best Colleges

evidenced by the lack of commitment from school 1995 College Guide Washington D C

administration being cited as a major impediment for

many of the technologies It also appears that institutions Willut C Posting to AAHE Technical Activities and

would purchase more ofall technologies if they had more Projects Internet list March 8 1994

money even though they question their perceived long
term benefits and educational value Itclearly seems that Wiseman Charles Stratel Y and COllPuters Information

basic MIS principles could benefit higher education s use Systems as Competitive Weapons Homewood IL Dow

of IT Jones Irwin 1985
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There are many ethical issues that may arise There is a continuing interest in including
within the software engineering workplace Some instruction about ethical issues in courses on

of them are not unique to the technical software development and in the curriculum

community being of a more generic nature overalL The second panelist will tell about
Others however are unique to the practice of experiences in teaching ethical issues in classes in

software development and may have serious a COBOL software development environment
impact on the product the users or society This within aSchool of Business Exercises basedon

panelwill address some of the ethical issues both the KillerRobot materials will be describedand
technical and generic that may arise in the evaluated

software development environment in the

workplace Gender issues concerning equity and access to

computing have arisen in many locales and the

The moderator will describe some of the work of decline in the number of women entering
the Software EngineeringEthics and Professional computer science as a major has concerned
Practices SEEPP Task Force formed by the many The third panelist will discuss gender
IEEE Computer Society and ACM by the issues that may arise within a software
Committee for the Establishment of Software development team based on experiences with

Engineering as a Profession Examples of gender research andwill relate these tosome of
ethical dilemmas that may face the entry level the ethical issues being discussed Research

graduate upon becoming a practicing software questions about the role ofgender in the software
engineer will be given along with a suggested development team theprocess and the workplace
classification of suchproblems The question of will be addressed such as How well do women

whether the software development industry could and menwork together in a team environment
be improved by having enhanced monitoring or Are women more aware ofethical issues than
controls such as certification andor licensing of men and Are some aspects of the software
personnel orproducts will be discussed development work more naturalfor women than

formen
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ABSTRACT

Increasingly college teachers are called upon to document their effectiveness Yet there is little

qualitative and virtually no quantitative guidance support what constituted excellence in college
teaching This problem is compounded when it comes to identifying exceptional IS teachers

Exceptional IS teachers possess many of the characteristics of exceptional teachers generally
Information Systems teachers face an additional challenge it is argued here in that there are a series

of expectations they must satisfy that differentiate the exceptional IS teacher from IS teachers in

general Six such areas are identified and discussed

INTRODUCTION Exceptional Even more significantly to quote the

Accountability and assessment are bywords in education Faculty Handbook to be rated as exceptional in

today Increasingly college faculty members must teaching faeu lty members must be clearly and

demonstrate that they do their jobs well and be prepared significantly superior to most of their colleagues
to document that they do there jobs well This is true all Individual departments will devise criteria for

the more at teaching institutions which place a exceptional teaching
premium on quality teaching

Thus the Information Systems IS Department in

The authors institution is one such college For many the Fall of 1995 tasked itself with the definition of an

years faculty members were evaluated on their exceptional IS teacher This proved to be more

teaching The percentage of their total evaluation challenging than first envisioned This is because an

allotted to teaching could range from 50 to 65 with exceptional IS teacher IS first and foremost an

Advising Governance and Professional exceptional teacher and thus shares certain

Development Scholarship constituting the remainder of characteristics with all exceptional teachers

the evaluation model Teaching could be evaluated as

Meritorious AcceptabIe or Unacceptable EXCEPTIONAL TEACHING

Western New England College 1986 In turn the There is a rich literature concerning quality in teaching
meritorious rating was defined as good to great and a significant portion ofit focuses on teaching at the

college level For the most part and in contrast to the

Over several years the Faculty Handbook was revised literature on good teaching at the elementary and

Western New England College 1995 In the area of secondary levels this literature is anecdotal in nature

faculty evaluation several changes took place The Milton 1978 for example consists of fourteen

number of categories was expanded to five by chapters written by well known teachers and discussing

separating the Professional Development and various aspect of the teaching profession Ericksen

Scholarship Research into separate categories The 1984 in contrast is a small volume setting forth this

percentage to be allocated to Teaching became 55 to one individual s definition of good teaching As

65 and an extensive definition of Teaching valuable as these are particularly Ericksen s first

Effectiveness was developed constituting more than a chapter the do notprovide a concise and quantifiable
page of the Faculty Handbook Most significantly a measure of excellence in teaching
new category for evaluating teaching was added

100



Morrill and Spees 1982 take a more descriptive An exceptional IS teacher is first and foremost an

approach In describing an excellent teacher they exceptional teacher As such she or he possessed a large
include such factors as number of the characteristics suggested in the above

scan of the literature
To recognize the teaching process as an art

To be able to adjust to individual differences among It quickly became apparent however that an

students exceptional IS teacher possesses certain characteristics
To encourage and maintain the native desire for behaviors and qualities that go beyond excellence in

knowledge teaching generally The purpose of this paper is to

To work to increase the student s ability to solve address those factors and thus to answer at least

problems partially the title s question what constitutes
To communicate comfortably and easily with exceptional in Information Systems teaching In
individuals and groups doing so we hope to generate a discussion among our

colleagues that will be enlightening to ourselves and
Morrill and Spees p 83 84 In doing so they develop particularly to those administrators who evaluate IS

a comprehensive model of good teaching and go on to teachers For discussion purposes we have divided
discuss a wide variety of related professional issues these characteristics into six areas

Although dated Hamacheck provides perhaps the most

comprehensive exposition of the characteristics of good 1 Currency in the field

teaching Hamacheck 1969 2 Degree ofstudent support required
3 Need to motivate students

More recently Smith and Simpson used the Delphi 4 The sequential nature of the IS curriculum

Method to determine twenty seven competencies 5 Adaptability in the face ofimperfect technology
viewed as important to a panel of academic leaders 6 Serving as a technology resource person
nationwide The top ten in rank order are as follows

Each ofthese factors will now be discussed separately
I Provide helpful feedback
2 Exhibit respect and understanding 1 CURRENCY IN THE FIELD

3 Demonstrate mastery of subject All teachers and scholars must keep current with their

4 Communicate effectively in writing and orally field and a teacher who is outof date is unacceptable
5 Develop a reflective approach to teaching through All fields of knowledge have experienced a blossoming

collecting feedback and continually modifying ofnew research and knowledge in the latter half ofthe
instructional approaches century Few fields however have had the exponential

6 Promote individual involvement ofstudents explosion of knowledge that Information Systems and
7 Enhance motivation through personal enthusiasm for its parallel fields ofComputer Science and Electronic

the subject Engineering has experienced This statement is equally
8 Communicate and manage appropriate expectations true for any meaningful subdivision of the field
9 Demonstrate a general belief that all students are

capable of learning This is further compounded by two factors The first
10 Encourage cooperation and collaboration among factor is the rise of completely new subdivisions in the

students field regularly and their relatively quick transition into

commercial use In recent years for example we have

Smith and Simpson 1995 By extension a high seen the rise ofEnd User Computing the Client Server
caliber of performance on all or most of these Model and relational database systems all of which did

dimensions would constitute a definition of excellence not exist commercially and barely existed theoretically
in teaching However it must be recognized that most a generation before The case of relational database can

college instructor s experience is limited with respect to be illustrative The seminal paper appeared in 1970

training in teaching or in teaching methodologies and Codd 1970 By 1979 the ANSI X3 SPARC DBS SG
thus are likely not to be exposed to this literature Relational Database Task Group had been chartered to

define an industry standard for the new database model
EXCEPTIONAL IS TEACHING By 1982 no fewer than fourteen database systems

could be considered relational at least partially
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Schmidt Brodie 1983 And by the late 1980 s the challenge Few IS Departments however are so large

relational database model was clearly established as the as to permit xtensive specialization Most IS

industry s leading edge and was the dominant model instructors must teach a wide variety of courses

used in college teaching Thus less than twenty years Keeping current remains a staggering challenge

separated the seminal paper and the widespread
application of a technology which the college instructor There is yet another aspect of currency which challenges

is expected to master and teach properly It would not all IS instructors and at which the exceptional IS

be difficult to find examples of technologies achieving instructor excds This is the ability of learn new

dominance in even shorter time periods Few academic technologies easily and repeatedly and then to

areas must change and adjust so quickly incorporate those technologies into one s teaching very

soon after acqumng it In other fields a new

The second factor is the fact that old technologies and technology willi tJ announced discussed and adopted in

system do not fade away but are preserved and the commercial world over many years Then colleges
extended Thus the IS teacher must teach students to be will react by incorporating the material into their

competent in technologies that are nearly forty years old curriculum

e g transaction processIng In COBOL and in

technologies that are very new e g Windows 95 Not so in IS First the cycle time between the

The example In the preceding paragraph can be introduction of lechnology its commercial acceptance

extended here Despite the fact that the relational and the need to incorporate it into the curriculum is

database is now the established standard for college significantly shortened Curriculums that feature

teaching the fact remains that older database models technologies that are even a few years old are decidedly

still do a great deal of work in industry Thus the well old fashioned Second even well established

prepared IS student must be exposed the older technology can undergo rapid even radical change

technologies of hierarchical systems and the CODASYL This is most frequently seen in software where a new

or network model If that student went to work in a upgraded version is so different from the preceding

high volume transaction oriented environment e g version that is renders textbooks and the teacher s

financial services or the insurance industry she or he knowledge obsoJ te

would likely work in one of the older technologies
because of its executional efficiency These legacy The exceptional IS teacher accepts this situation and had

systems abound developed learning skills that permit himlher to rapidly
learning new technology and to do this repeatedly

The actual volume of new knowledge to be acquired Further his her learning skills allow the teacher to very

digested and presented to students is itself a major rapidly teach the material In fact these two processes

challenge Perhaps even more challenging is the series often occur nearly simultaneously with the learning
of paradigm shifts the field has experienced Kuhn process only slightly preceding the teaching process

1982 We have moved from centralized big iron Few other fields make this demand upon instructors

systems to highly dispersed PCs and back to shared

networks within half a generation Sometimes the 2 DEGREE OF STUDENT SUPPORTREQUIRED

paradigms fundamentally conflict as when record at a All good teachers go out of their way to help students

time paradigm of third generation programming the exceptional teacher can elicit from students their

languages must integrate with the table instantiation needs for help dnd respond to them The IS teacher

paradigm of relational databases IS teachers being faces an additional challenge Unlike other fields

human must go through these same paradigm shifts learning in the IS field is neither intuitive nor facile

and more significantly must help our students deal with Students in other subject areas such as writing and

multiple paradigms simultaneously mathematics often receive support services in such as

Writing Labs and mathematics tutoring These support

Thus a person who can keep abreast of new services are of1f n nonexistent in the IS curriculum

technologies and changing paradigms and who can indicating that the IS instructor must provide greater

incorporate the revised understanding into hislher than average support service The shifting and at times

courses is truly an exceptional teacher Most of us have conflicting paradigms of the field frequently snare the

adopted a coping strategy of focusing on one segment of unwary student

the field and even then keeping current is a great
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The IS teacher faces a particularly challenging situation however is the fact that IS material does not come

in that IS students face a dual learning curve First the easily the learning curve can be steep and protracted
IS student must master the intellectual material of the

course In this IS students face the same burden as in This is so for two key reasons First as discussed
any other course Second however students must above mastering IS material typically involves two

master the technology employed in the course These learning curves simultaneously the content itself and

are separate and distinct learning curves and this reality the technological implementation of the content

is poorly understood by those not acquainted with our Second computers simply do things differently than
field humans do The massive effort to develop metaphors

that will suit end users such as the spreadsheet
For example a COBOL student must simultaneously metaphor or the table metaphor used in relational
master two distinct concepts first she must develop the database is evidence of the fact IS students however
intellectual concepts ofsequence decision and iteration must go beyond the relatively facile metaphors seen by
as the core blocks of computer programmmg end users and into the underlying structures which are

Simultaneously the student must master the nuances not at all facile
and quirks not only ofCOBOL itself but of the specific
compiler implementation present at hisher college In For example a user interface may have a user instruct
other words the student must comprehend both the the system to find all sales reps with sales greater than

semantics ofthe subject matter as well as the syntax of average The IS student however knows that at the
the language used to implement the subject matter It is programming level this simple act involves
as if a history student were simultaneously learning
history and learning to read 1 finding the correct file

2 setting up two variables one to accumulate total
A further example can be found in Desktop Publishing sales and one as an incremental accumulator a

Here students have to learn the intellectual concepts of counter

design layout typography and the like 3 sequentially scanning through the underlying file to

Simultaneously they must learn the technology of the accumulate the total sales and the total count

desktop publishing software laser printing scanning 4 computing the average by dividing the latter into the
and the like And since most desktop publishing former

packages are Windows based or Macintosh based many 5 reset the search to the top of the file
students face a third learning curve as desktop 6 sequentially scanning through the file once more

publishing is often their first exposure to Windows File comparing sales of each representative to the newly
Manager Print Manager and the like or their computed average sales
Macintosh equivalents In few other fields do 7 for each representative determine whether the sale is
instructors teach and students learn on multiple greater than average storing those who are above
learning curves simultaneously The opportunities for average to a temporary table and
students to become confused are abundant and few 8 transferring the temporary table to the output devise

students pass up the opportunity in a format acceptable to the user

Thus we submit the exceptional IS teacher will spend Thus what is intuitive or facile to the end user is
more time directly supporting students than teachers in anything but intuitive or facile at the level at which the
other subjects and will spend that time most effectively IS student works At the same time however the

though not most productively in one on one work with student must keep in mind the user s perspective as well
the student as their own technical perspective This dichotomy of

perspectives constitutes much of what makes being an

3 NEED TO MOTIVATE STUDENTS exceptional IS teacher challenging
The IS field is exciting and job opportunities are

plentiful but students in recent years have not been Thus the exceptional IS teacher is one who can

fully aware ofthis We can speculate on many reasons motivate a student about the opportunities of the field
for this including the fact that commercial IS software keep the student motivated while on their several

is not as enticing as the entertainment software with learning curve and sustain the student over the
which students have grown up More significantly
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inevitable glitches that occur III technological file structures and independent variable concepts prior
environments to creating a Data Division which in turn must proceed

the writing of the Procedure Division which in turn

4 SEQUENTIAL NA TURE OF THE IS must be compiled This is compounded by the fact that

CURRICULUM COBOL is a particularly difficult language from a

Many subjects build up course matter cumulatively but conceptual syntactical and semantic point of view

IS does this to an extraordinary degree This is because Further each COBOL compiler has its own methods

the more fundamental material in IS courses involves editors and quirks
technological steps that cannot be worked around or

compensated for For example a COBOL student must The exceptional IS teacher nonetheless devises methods

write the Data Division accurately and precisely before for students to demonstrate their knowledge as the

the Procedure Division can be expected to work course progress s This is particularly important to

properly Moreover national standards e g Data motivate students as discussed in the preceding section

Processing Management Association 1991 mandate a By demonstrating that they are truly learning students

highly sequential and cumulative approach to the move more quickly along the learning curve

material from course to course As a result IS faculty
members III later courses have very specific 5 ABIUTl TO DEAL WITH IMPERFECT

expectations of student attainment in earlier courses TECHNOLO J

This places the IS instructor teaching the earlier course Few fields are as dependent on technology for teaching
under great pressure to deliver the student to the needed as IS The IS instructor will frequently use technology

point of development and consequently limits hisher in class to teach demonstrate or experiment with the

freedom to teach what and how she wants Thus IS subject matter Equally frequently students will use the

instructor does not have luxury of a variable course technology in class as part of the learning process and

ending point but must stay on syllabus schedule and not infrequently as part of the evaluation process Such

cover what is expected ofhimher a situation however is vulnerable to technology failure

In addition knowledge of IS material is more absolute The exceptional IS teacher has developed coping
than in many other fields either the student can perform strategies to deal with the inevitable failures These

or she cannot Moreover we teach material that will be strategies center on two complimentary areas First the

evaluated by our students employers Those employers instructor can become expert with the teaching
have a right to expect that we have covered certain technology allowing the instructor to debug problems
material Since the skills and knowledge we teach is on the fly Second the instructor can always have a

valued by employers we cannot skip or slight any steps second alternative class on hand to switch to when the

Thus we face a great deal of pressure to accomplish need arises Few other fields expect their faculty to

what is stated in oursyllabi often derived from national become knowledgeable about the teaching technology
standards The result is that the exceptional IS teacher as opposed to their subject matter and few other fields

must explain each concept well structure each expect their faculty to in effect prepared two lectures

component into a cohesive whole and knit the course for every class period This reality is poorly understood

together in such a way that students will understand by those outsidl our field In particular those who

each steps role and its relationship to the whole evaluate IS teachers must comprehend this portion of

Simultaneously slhe must cover all of the syllabus and our reality and take it into account when evaluating IS

keep students motivated for the entire course In few teachers

other fields do instructors face such a comprehensive
challenge 6 SERVfNG AIS A TECHNOLOGICAL RESOURCE

PERSON

A key way of motivating students is to allow them to Of course IS faculty are not alone in their use of

demonstrate what they know Because of the sequential computing technology in the curriculum Information

nature of the IS curriculum this IS particularly Systems have diffused throughout the curriculum and

challenging for the IS teacher The technology often are used increasingly by faculty in many different fields

mandates that an significant amount of work be done of study These faculty need support often beyond the

prior to having any demonstrable result For example capabilities of the college s in house support staff As a

the COBOL instructor must define describe and teach result th se tilculty look to their IS colleagues as in
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house resource persons Thus IS faculty often serve a Codd E F A Relational Model of Data for Large
technical resources for our colleagues our Shared Data Banks Communications ofthe ACM 13 6

administrators and often students not in our classes June 1970 377 387

Being asked for advice in one s areas of expertise by a Data Processing Management Association Information
colleague is not an unusual experience for many faculty Systems the DPMA Model Curriculumfor a Four Year

members What differentiates an IS faculty member is Undergraduate Degree DPMA 1991
both the volume and the constancy of support requests
from colleagues and administrators The exceptional IS Ericksen Stanford C The Essence of Good Teaching
faculty member accepts this situation helps to the Helping Students Learn and Remember What They
degree needed and virtually always does it willingly Learn Jossey Bass 1984

and without charging the usual consulting fees Further
those who evaluate IS instructors tend to have little Hamachek D Characteristics of good teachers and

understanding of the depth degree or constancy with implications for teacher education Phi Delta Kappan
which IS instructors are called upon to support their 1 6 1969 341 345

colleagues technically Yet if the help from IS is not

forthcoming highly negative consequences will occur Kuhn Thomas S The Structure of Scientific
These consequences begin with upset colleagues but do Revolutions University ofChicago Press 1982
not end there Rather the IS instructor is motivated to

encourage the use of IS technology elsewhere in the Milton Ohmer On College Teaching A Guide to

curriculum not only to improve the curriculum but to Contemporary Practices Jossey Bass 1978
build a body of support for the very technology which
the IS instructor needs to do his own own job Thus Morrill Paul H and Emil R Spees The Academic
exceptional IS instructors can be expected to give an Profession Teaching in Higher Education Human
extraordinary amount of help and support to colleagues Sciences Press 1982
What is necessary is to educate academic administrators
on this point Schmidt Joachim W And Michael L Brodie

Relational Database Systems Analysis and
CONCLUSION Comparison Springer Verlag 1983
An exceptional IS teacher is first and foremost an

excellent teacher This paper has addressed six area Smith Kathleen S and Ronald D Simpson Innovative
which differentiate an exception IS teacher from Higher Education Human Sciences Press 1995

exceptional teachers in general
Western New England College Faculty Handbook

To further discussion on this topic we have presented Eight edition 1986 and Ninth Edition 1995
six distinct areas in which an exceptional IS teacher
must excel in addition to being an exceptional teacher in ACKNOWLEDGEMENT

the first place They are the need for currency in the The work presented here derived from the hard work of
field the degree of student support required the need to the author s colleagues in the QM CIS Department at

motivate students the extraordinarily sequential nature Western New England College as the original ideas
of the IS curriculum and its implications the need for stemmed from a group discussion The authors

adaptability in the face of imperfect technology and the colleagues In alphabetical order are Profs Jerzy
need to serve as a technology resource person Letkowski Clara Lim C Y Lim Marilyn Pelosi and

Instructor Casimir Storozuk The authors acknowledge
This list is not intended to be complete or exhaustive their contribution to this paper with gratitude
Rather its sole purpose is to stimulate thought and

discussion among IS teachers A result will be a

marshaling of our arguments in order to educate those

who evaluate our teaching as to the unique demands

placed upon the exceptional IS teacher
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ABSTRACT

Tec cal disciplines such as computing scieuces and engineering have stroggled over the years with

the recruIting and retention ofstudents Interest 10 the computing sciences grew steadily thnlUgh the 19605 and 19708 In

the earl 1980s ere was a phenomenal penod ofgrowth This may be iltttibulted to thesuccess ofthe space program

and the ntroduc on ofthe personal computer Just as quickly as they came they left Many factors have contributed to

the decline rangmg from a lower college age population to poor quality ofpreparation for advanced education in the

sciences and technical discip This paper is b ona coUection of tJechniq1JleS that have been attempted and in most

cases uc essfully used e lieve that some vanation of these ideas can be inrorporated into recruiting andretention

strategIes 10 other acadermc umts DynamIC strategies are required espec ially as we enter tbenext generation
multimedia homepages and the Web

Background operations research analyst computer engineer and

infonnation 5eJ ices in its Iist of the Top Ten Hottest

Technical disciplines such as computing Job Tracks for the future Recmiting of students into

sciences and engineering have struggled over the years amlputer science programs is not only vital to the

with the recruiting and retention of students Interest in discipline but imperative to meet the d ands ofthe

the computing sciences grew steadily through the 1960s national job marlcet and economy Recently renewed

and 1970s In the early 1980s there was a phenomenal interest in the computing sciences has emerged the

period ofgrowth This may be attributed to the success popularilty ofInternet being the speculative cause

ofthe space program and the introduction ofthepersonal
Within our University the School ofComputercomputer Just as quickly as they came they left Since

about 1983 there has been a slow decline in interest and Information Scieoces CIS is an independent

Many factors have contributed to the decline ranging academilunit Itis not affiliated with many of the more

from a lower college agepopulation to poor quality of
natural bomes in whichcomputing programs are found

preparation for advanced education in the sciences and such as enginec andbusiness Consequently
technical disciplines recruiting and retention have always presented unique

and interesting c haUenges This paper is based on a

At a time when fewer students are choosing collection oftechniques thalt have been attempted and in

technical careers demand for technically trained most cases successfully used We believe that some

employees is on the rise Nationally companies are
variation ofthese ideas can be incorporated into

downsizing and as a result entry level skill demands of recruiting and Intention strategies in other academic

prospective employees have changed Employers are
units Dynamic strategies are required especially as we

recruiting employees with technical skills Research enter the next l on multimedia homepages and

indicates that graduates ofmaster s degree programs
the Web

possessing technical skills are significantly more

marketableand receive higher salaries than theirnon Recruiting has beelll atop priority since 1987

technically trained counterparts Obeman Nagle On when enrollments dropped dramatically In 1985 the

every predictive list ofcareers for the future computer
School had 635 majors by 1987 that number had

related positions rank at the top The March 1995 issue
decreased to 490 A committee was appointed to tackle

ofMoney magazine listed the 50 fastest growing careers the problem w1i1h full support from the administration

ofthe future four ofwhich were incomputer science The committee through trUll anderror developed a

Computer engineer and systems analyst ranked one and recruiting strategy incorporating avariety of activities

two U S News and World Report October 1994 placed Success has been demonstnlted by a stable enrollment
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over the years since 1987 in spite of a decreasing pool of The committee WOIbd closely with the

high school graduates and college age population ages University s Department ofAdmissions Two goals
18 24 nationally National Center ofEducalion emerged from thesessions 1 recruit new sbldents first

Statistics Figure 1 time freshmen and transfer students and 2 retain

students beyond the first year cmriculum
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Figure 1

Recruiting Several specific recroiting strategies were

developed
The committee concludedthat accessibility 1 CIS Day

was vital to successful recruiting The School began a 2 Speaker Service

campaign to advertise its accessibility the willingness 3 Community College Articulation Agreements
to share our expertise and resources in the area of 4 Workshops onvarious topics Internet Word

computing sciences Whenever feasible service on processing
demand was immediately provided H someone wanted 5 Active Participation in Professional Activities
a tour ofthe computer facilities we arranged it and 6 Collaboration with the University s Admissions

served refreshments H a group wanted awoIkshop on Department
WordPerfect or almost anything else we arranged it

and served refreshments Faculty representatives During the fUStfew years ofrecruiting
attended local and regional educationalconferences to experiments the School conducted CIS Days 11 Our

become visible and accessible to teachers and objective was to invite potential students from the area

counselors ofpotential students to our campus and excite them about careers in

computer and information sciences Invitational1etters
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were sent to all local high school computer science Virtu41Reality and aPowerPointpreseoration covering
teachers inviting their classes to a day oforganized CIS job nulIketpredictions for the next decade basic degree
activities on campus The students were grouped and requirements and the University s strong points A
each group rotated among activities planned and staffed contest quiz i also given with prizes for students with

by the faculty These activities included 1 Exploring the hiyhest scores The quiz calls for Dndents to answer

the Internet 2 Introduction to Spreadsheets 3 questions about CareelS and to design in groups a

Introduction to Word processing 4 Campus Tours soluticln to some classic CIS problem like the Cannibal
5 CIS Curriculum andExpectations and 6 Advanced and the Missionary Problcm or the BasketofEggs

Student Project Demonstrations Problem This approach bas been extmncly successfuL
Facul y members can rotate conducting thepresentation

The feedback from theCIS days was choosing appxopriate components to fit the time frame

encouraging The students appeared interested and and target population
their teachers appreciative but the process was not

without problems To recruit transferstudents from the

community colleges in Alabama as well as those in
1 We were inundatedwith requests to bring neighboring sltates articulation agreements were

multiple classes from each school developed Personal visits to feederconeges weremade
2 Screening for appropriate population was over a 3 year period by the School s chairperson and the

difficult coDlDllittee chairperson Formalized articulation
3 The cost in tenns oftime and resources agreements weredeveloped with each college after

was extremely high discussing ClllIriculum issl1es and course content with
their f1CU1ty The community colleges weresincerely

The response to the letters was very positivcinfact appreciative of Ollrconcern for the success oftheir

overwhelming Most teachers wanted to bring their students The School used these opportunities to

entire class Sixty was the maximum IDDDber of advertise our program dillCUSs futureplans and establish
students that could be handled comfortably therefore it communication channels between the feeder institutions
was very difficult to accommodate all requests not good and the University
for public relations Although the letter specified that

teachers select students with both interest and aptitude The School continues to sponsor customized
for the discipline often the entire class would attend workshops on campus to increase our visibility in the

many ofwhom appeared more interested in the pizza community The goal ofthese workshops is to motivate
lunch that the rotation ofactivities For the next few the educator participants to bemessengers ofthe

years we restricted the invitational letters to advanced advantages oftechnical education and reveal how n
math and science instructors This effon brought a equipped our institution is to provide thateducation
more homogeneously appropriate group to campus It These workshops include such topics as 1 Using
was still very difficult to accommodate all the requests Internet as aResearch Tool and 2 Using Microsoft
The price in tenns offaculty time and effort per student Word Audiences include various groups from the local
was very high Interviews with those in attendance public and private school systems andprofessional
showed fewpotential candidates for our program CIS qanizations Again the emphasis is onaccessibility
Days are now conducted onan occasional basis either
as a result ofa special request or to target a much The School faculty frequently participates in
smaller select group of students University sponsored recruiting functions Faculty are

present to answer questiOlllS from parents and students
In 1988 the School initiated aspeaker program These functiClDS include high school receptions

for local high schools Letters listing specialization throughout the state andcducator conferences held on

areas of the faculty were sent to all local high schools campus Spec ia1ized CIS brochures are designed
volunteering to speak on any of a number of topics annually and included in Admissions mailings to

Special topic requests were alsohonored whenever prospective students Educating potential students about

possible Over the years this service evolved into a the opportunities in comPlllting sciences continues to be
Careers in the Sciences presentation given regularly to amajor objective

local high schools by various faculty members The

presentation consists of a set ofcomponents from which Assuming a leadetship role in educational

to customize for a particular request The components organiWions Alabama Council for Computers in
include a video on a current or popular topic such as Education ACCE and the Association ofComputing
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Machinery ACM was also seen as arecruiting volunteer tutoring the School supplements the
strategy The high visibility helped create a volunteers by biriog more advanced students The
constructive rapport withhigh school and community students who participate in die tutoring program become
college faculty in the region OurSchool has played a stake holders in the success ofthe School This
leadership role in curriculum developmcnL Faculty participation leads to a beigJdPnPd sense ofownership
efforts have resulted in major National Science and improves the entire educational climate
Foundation grants for curriculum development and

faculty training Additionally our faculty have become Our faculty participate in the University s

major players in Information Systems curriculum Mentoring Program that targets alrisk freshmen A
development These efforts have enhallCed our faculty advisor is assigned to each targeted student with
reputation as a quality program the goal of developing a1DJentorI1 relationship

providing support and encouragement Similarly The
Providing vital services to other academic units Fmt Tune Student Program designed for students

was identified as another means ofattracting new who represent their familys first generation to attend
students For years the School s computer applications college is also supported by our faculty
and introductory courses required by many other

disciplines boosted our credit hour production figures Conclusions
and provided a source ofpotential recruits Recently
the School has added a minor Information Technology Our search for effective recruiting strategiesas an important new choice for majors in other began with avery basic motivationsurvival
disciplines Courses designed for end users such as Successful strategies have resulted in an enrollment that
telecommunications graphics and officeproductivity is stable in the number ofmajors and steadily
are included in this program These courses have been increasing in the munberof students taking theservice
positively received by the students as enrollments are comses Figure 2 Surprisingly several desirable side
strong Interest in the minor has been extremely high effects have emerged as well The faculty exhibit an
whenever we speak to groups ofeducatorsor students inaeased awareness of andparticipation in the

recruiting and retention of students The visionof
Retention responsibility goes beyond course content Improved

curriculum anddelivery ofinstruction have stnngthened
Attracting students into ourprogram is the first our program in addition to promoting studentretention

hurdle keeping them is the second Over the last Cooperative relatinnt with faculty from feeder
several years the School has bad two major curriculum institutions are firmly established Accessibility and
objectives 1 present a quality CIS program meeting open communication have promoted the image that our
and exceeding the standards ofthe ComputerScience School is concernedwith the best interest ofthe student
Accreditation Board CSAB and the Joint Model for and that best interestincludes aquality program
Information Science and 2 retain students past the
freshman year Strategies for retention included 1 Recruiting and retention in achanging field
Revision ofthe Freshman programmillg sequence CS 1 requires dynamic response to the changing needs and
and CS2 2 Expansion oftutoring services and 3 environmenL The School is beginning to address an

Faculty participation in the University s programs to emerging need in information technology We are

promote student retention offering new courses providing community services and

keeping communication chaDnels open within the
The CS 1 and CS2 programming sequence is community Recruiting andretention strategies in such

currently being revised to include the integration of an environment will require constant revision to keep
hands on structured lab activities for reinforcement of pace with our changing discipline Inorder to reflect

course concepts This work is partially supported by the this everchanging definition recruiting must be a
National ScienceFoundation These additional labs continuous improvement process The next
provide that extra motivation assistance and generation ofstrategies will integrate
encouragement needed the Freshman year Free tutoring telecommunications taking advantage ofthe popularity
sessions staffed by our studentchapter ofthe ACM are of the information highway Homepages and hypertext
made available every quarter In addition to the are just the beginningl
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An Assessment of Workstation Ergonomics
by Information Systems Management Personnel

Dr Dennis LaBonty Utah State University

Abstract

A survey w conducted of IS management rsonnel to assess the frequency of ergonomic practices and the importance of
erg nOIDlCS m the w r lace The rgo oIDlc asses ment came from a questionnaire instrument administered to managers
eng eers and technicIans r p esentmg different busmesses A rank order listing ofstatements about frequency of ergonomic
practIces and a r order hstmg of statements about ergonomic importance was created using mean scores from Likert like
response IS study reports what IS managers frequently do about ergonomic practices and what they think is
ergo omlcally l portant The fmdings of this study can assist the IS curriculum At a time when the information age is
reaching full strIde at a tune when businesses seek ways to reduce all costs IS graduates can be prepared to help businesses
towards safe healthy comfortable and productive working environments

Introduction CTOs are a class of musculoskeletal disorders

involving harm to the tendons bursa or nerves of the

Are IS graduates prepared to provide ergonomic hands wrists shoulders neck and back Carpal tunnel

leadership for safe healthy comfortable and productive syndrome CTS a tendon wrist injury is a common

work environments This question comes at a time when
CTO tendinitis is another

offices are being computerized and at a time when
information processing jobs in automated offices are Ergonomic safety and comfort also include

increasingly becoming health risks These risks are
correction of sick buildings Sick buildings are those

costly and unproductive with poor indoor air quality IAQ uncomfortable

temperatures and dim lighting Sick buildings may be

Healthy and productive work environments are prone to high levels of static electricity
things IS managers should have knowledge about

Another computerized health issue is radiationArmed with this knowledge IS managers can exemplify
an ideal ergonomic work environment and take positive

from video display terminals VOTs VOTs emit a very
actions that help businesses meet ergonomic challenges low frequency electromagnetic field VLF The effects

of VLF are unclear and unsettling For example in 1988

Approximately 40 of the workforce about 40
Kaiser Permanente reported a disturbing correlation

million people work at computer keyboards Murphy
between reproduction health problems among women

1995 Additionally it is estimated that 50 percent of who worked more than 20 hours per week in front of

America s workers are in jobs that are potentially
VDTs Savage 1993 The Environmental Protection

susceptible to repetitive stress injures Leavitt 1994 Agency in 1990 found an elevated risk between cancer

When these estimates are combined it becomes clear that
and electromagnetic fields but the EPA reported in 1991

computer related injuries continue to consume a
that the research was inconclusive and recommended

substantial amount of time and resources and handicap
further studies Many experts today generally conclude

America s workforce and businesses What is more
that VDT workers are safe from VLF radiation but more

repetitive stress injuries represent half of all Worker research would be helpful Leading monitor

Compensation costs and these injuries have grown by manufacturers have adopted the Swedish government

over ten percent each year over the past ten years
MPR II standards for production of monitors with low

Leavitt 1994 emission of radiation even though effects of VLFs

remain questionable Black 1992

The stress and strain of the electronic office has

produced many types of ailments Some are physical like Costs and injuries related to RSI are increasing
sore muscles lower back pain eye fatigue and repetitive

The Bureau of Labor Statistics 1994 reported that

strain injuries RSI Allie 1994 These injuries result among fmance insurance and real estate workers CTDs

from physical and emotional stress or exhaustion RSIs
have risen tenfold over the past six years Cessna

are also known as cumulative trauma disorders CTDs
Aircraft Company 1995 reported that CTDs accounted
for 25 percent of the company s lost time injuries
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Medical costs for CTDs are substantial One carpal environments Also this information can help managers
tunnel wrist surgery can cost as much as 13 000 become knowledgeable about ergonomic practices in

Carmody 1995 while the average RSI claim is their own work environments

43 000 according to a National Council on

Compensation Insurance spokesman Methodology
Data Collection

Ergonomics is the science of designing The sample for this study was drawn from the

equipment to maximize worker productivity by reducing attendees at a Management Information Systems seminar

operator fatigue and discomfort while improving safety in 1995 The conference hosted over 250 attendees from
Allie 1994 Stamper 1994 OSHA is involved in business and industry as well as the academic

ergonomic safe offices as well as firms who have community Respondents were self selecting with 97 of

independently initiated ergonomic safety programs the questionnaires completed and usable
Formal programs like the one at the Sacramento Bee

advise computer users about computer ergonomics and A partial listing of corporations represented at

safety The effect of this program reduced the injury the confen nce are listed alphabetically Amalgamated
related costs from 2 2 million in 1990 to 490 000 in Sugar Company American First Credit Union Bourns
1994 Peterson 1995 Integrated Technology Campbell Scientific First

Security Bank Hill Air Force Base Hyclone
IS programs at the postsecondary level often are Laboratories IBM Intel Matrixx Marketing Mineral

remiss about teaching ergonomic issues This lack of Resources MOlmtain Fuel Supply Company Nucor

knowledge is potentially costly to businesses and Steel Pacific Corp Schreiber Foods Thiokol

conceivably irresponsible to a computerized workforce of Corporation
office workers

These companies represent state national and
IS programs should include information about international businesses American First Credit Union is

ergonomics Graduates from these programs should be a state operated business while Bourns Network

prepared to help their companies provide safe high tech Incorporated is headquartered in California but is

working environments As businesses look for ways to international in scope These businesses sent IS
reduce costs IS managers can be positioned to help managers engineers and technicians to a Management
reduce medical costs lost time injuries and improve Information Systems seminar at Utah State University
productivity through ergonomic safety education Logan Utah

Data Analysis
IS managers should take the time to learn about

their own working environments A survey that assesses The data was analyzed using the SPSS PC
the IS workplace would benefit IS managers and IS

statistical package for the IBM microcomputer Mean
graduates and standard deviation calculations were used to rank the

This paper proposes if IS graduates are to gain
statements accord ing to managers responses concerning
frequency of practice and importance Frequency ofyes

knowledge about ergonomic practices and help businesses
responses by managers were used to assess questions 20

implement actions towards safe healthy comfortable
23 and 34 39 The analysis of demographic and work

and productive workstations they can begin by assessing related information was calculated from percentages and
current IS managers work environments Also

mean averages
perceptions from current IS managers pertaining to

Findingsimportant ergonomic practices would be helpful
Information from this survey can help shape and

Respondents represented different occupationalstrengthen the IS curriculum
status The managerial executive supervisor class made

Purpose of the Study
up 52 percent of all respondents Engineering and

technical respondents made up 20 percent of all

The purpose of this study was to determine how
respondents administrative and office respondents were

12 perceD1t teachers and educators were 9 percent and
IS managers assessed their workstation environments the remainder of respondents were people with varying
related to ergonomic practices This information can be

backgrounds but interested in IS management The
used to shape the IS curriculum and to help IS managers average response to the lengtll each respondent held their
and graduates mold safe and productive workplace present job was 6 3 years but they worked for the same
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company for 12 8 years Managers averaged about 46
hours of work each week Ninety three percent were

right handed IS managers reported they spent 48 5

percent of their time in front of a VDT and that on the

average they used VDTs for 12 years

Participants were asked how frequently they
used ergonomic equipment or actions They responded
to the statements using the following Likert like scale 1

Always t05 Never

Table 1 shows the order of statement by
frequency as per the mean scores Column 1 represents
the statement number in which the statement was listed
on the survey instrument

Table 1

Frequency of Use Statements
Listed By Means Scores

Statement

No Statement Mean Std Dev
8 Do you use electrical surge protection devices 114 56
6 Do you use a caster wheel chair 125 87

10 Do you use an adjustable angle computer monitor or

video display terminal 134 94
16 Do you arrange accessories or items such as the

mouse telephone reference documents stapler within

easy reach 161 82
12 Do you use a chair that adjusts including seat and

backrest height 2 09 154
9 Do you use an adjustable angle keyboard 242 171

14 Do you position wrists in a straight line position not

twisted up or down or side to side 2 63 113
13 Do you position feet flat on floor or on a sturdy foot

support during seated work 2 75 135
15 Do you re adjust seated position throughout the day 3 52 1 39
1 Do you use stretching exercises throughout the day 3 62 102
2 Do you use a wrist rest pad or brace while typing 3 67 169
3 Do you use a telephone shoulder rest 4 00 162
7 Do you use a document holder during data entry 4 22 1 13
4 Do you use a glare or filter screen on video terminal

display or computer screen 4 37 125
11 Do you use an adjustable computer desk 4 66 88
5 Do you use a telephone head set 4 82 71

The four lowest mean score responses dealt devices using caster wheel chairs using adjustable
with surge protection devices caster wheel chairs angle VDTs and arranging accessories within easy
adjustable angle VDTs and accessories arranged for reach
easy reach The lower the mean score the more

frequently the statement s action was practiced As The four highest mean score represent
mostof the lowest mean scores were between 1 statements that were notpracticed by IS managers A

always and 2 often practice it can be said that IS high score was between 4 rarely and 5 never

managers in this survey often use ergonomic equipment practiced These statements consisted ofusing
or practices such as using electrical surge protection telephone head sets using an adjustable computer desk
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using VDT glare or filter screen and using a document

holder during data entry

Statements that were ranked between the four

highest and four lowest statements were using a wrist

rest using stretching exercises throughout the day
positioning feet flat on the floor during seated work

positioning wrists in a straight line using an adjustable
angle keyboard and using a chair that adjusts the seat

and backrest These statements were rated as

sometimes practiced by IS managers

Participants were asked what their perceptions
were about the importance of ergonomic equipment or

practices They used the following Likert like scale 1

extremely important to 5 extremely unimportant

Table 2 depicts the order of statement by
importance as per the mean scores

Table 2

Importance of Use Statements
Listed By Means Scores

Statement

No Statement Mean Std Dev

8 Do you use electrical surge protection devices 1 42 100

6 Do you use a caster wheel chair 1 80 111

16 Do you arrange accessories or items such as the

mouse telephone reference documents stapler within

easy reach 1 84 94

10 Do you use an adjustable angle computer monitor or

video display terminal 192 100

12 Do you use a chair that adjusts including seat and

backrest height 2 10 115

14 Do you position wrists in a straight line position not

twisted up or down or side to side 2 59 1 15

13 Do you position feet flat on floor or on a sturdy foot

support during seated work 2 65 1 24

9 Do you use an adjustable angle keyboard 2 81 124

1 Do you use stretching exercises throughout the day 2 91 123

15 Do you re adjust seated position throughout the day 3 09 1 28

2 Do you use a wrist rest pad or brace while typing 3 14 134

7 Do you use a document holder during data entry 340 120

4 Do you use a glare or filter screen on video terminal

display or computer screen 3 44 1 38

3 Do you use a telephone shoulder rest 345 143

11 Do you use an adjustable computer desk 346 106

5 Do you use a telephone head set 4 12 1 21

The top four ranked statements as measured by however their order was slightly different Likewise

their low mean scores were 8 6 16 and 10 the four least important statements were similar to the

These important statements were in the top four highest four statements of the less frequently practiced
statements of the frequency of ergonomic practices too statements The middle most statements of the
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important group of statements were similar to the ranks respondents Elbow and arm discomfort were listed by
of the frequently used statements only 7 and 9 percent of the respondents

A correlation to compare the rankings of the Conclusions
frequency and important statements was very high and

positive The Spearman Rank Correlation coefficient Participants in the survey rated statements
was 97 which means the order of the two groups of about the use of ergonomic equipment and practices
statements were similar based upon frequency of use and importance The

mean scores allowed the researcher to rank the two
Three statements on the survey sought groups of statements These two groups had a high

information from the participants about the importance positive correlation coefficient and were similar
of the workplace environment such as temperature air Therefore IS managers frequently apply ergonomic
quality and overall room lighting The results were practices to areas that they perceive important and
that overall room lighting was rated higher than the air likewise they do not frequently apply ergonomic
quality and air quality was rated higher than overall practices to areas that they perceive as not important
room temperature Since the means average for these Ifergonomic practices are to improve education about
statements were between I and 2 it is apparent that IS important ergonomic issues can help change perceptions
managers perceive room temperature air quality and thereby increasing the likelihood that they will be
room lighting as very to extremely important practiced

Interestingly IS managers perceptions about Back neck and shoulder injuries were
room temperature air quality and room lighting were reported by 40 and 50 percent of the respondents yet
very important but managers have little control over respondents do not frequently use stretching exercises
these environmental conditions in most working throughout the day re adjust seated position
situations As little as 25 percent of the respondents throughout the day or use a chair that adjusts
reported they could adjust the room lighting and only 24 including seat and backrest height Even less
percent reported they could adjust the room frequently used were use of a document holder during
temperature Eight percent of the respondents could data entry or use of an adjustable computer desk
adjust the air quality at their work places Static But IS managers in this study did rate statements like
electricity control devices were used by 26 percent of use a chair that adjusts re adjust seated
the respondents position or use stretching exercises as very

important
Table 3 shows the percent of respondents who

had discomfort from their jobs IS managers have the opportunity and should
re adjust their seated position throughout the day as

Table 3 well as apply corrective stretching exercises while at
Areas of Pain or Discomfort their terminals They reported in this study that they

Related to the Job in the Past Three Years often do not These actions could have positive effects
in reducing stress tension and discomfort to the neck

Area of Pain of Yes back and shoulders Exercises that reduce stress and
or Discomfort Responses tension do nothave to be rigorous physical workouts

Simple activities of rolling the shoulders and rotating
Back 46 the head in a circular pattern slowly are easy therapyNeck 39 Up to this point it is uncertain if exercise prevents
Shoulders 39 reduces or eliminates pain but it is generally agreed
Wrists 28 that it does What seems to help reduce or prevent
Hands 28 discomfort should be practiced and not considered
Arms 9 unimportant
Elbows 7

Thirty percent of the IS managers reported
Back discomfort was reported from 46 percent of the pain or discomfort to their hands and wrists However
respondents Neck shoulders wrists and hands were use of a wrist rest pad or brace during data entry
reported as discomforting by at least 30 percent of the and use of stretching exercises throughout the day

were not frequently practiced and not rated as
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important Wrist and hand care is nota top priority of Learning more about ergonomics can be

the IS managers surveyed even though these injuries helpful to those who will spend much of their careers in

are serious and copious Some keyboards are applying computerized environments IS curriculums should

new designs that claim to be more ergonomical to the provide know ledge that will help IS managers become

hands and wrists even though empirical evidence is not leaders in providing healthy safe and productive work

widespread Those who suffer from RSI should attempt places
to use some of these newer designed keyboards
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Using Visual Basic in a First Programming Course
Cathy Bishop Clark Associate Professor

Systems Analysis Miami University Ohio

Abstract

Traditionally introductory programming courses were taught in BASIC or Pascal It took student
several weeks before they could create even a simple program Visual Basic allows students to create

highly visual relatively sophisticated programs with little experience It is an exciting and engaging
language During the fall of 1995 Visual Basic was used on an experimental basis in two sections ofan

introduction to computer programming course The course introduced students to fundamental

programming concepts such as sequence selection iteration file processing and arrays Students were

asked to comment throughout the course and filled out a final evaluation of their experience The
instructor also closely monitored student s understanding of thefundamental programming concepts
Overall both student and teacher evaluations were overwhelmingly positive Visual Basic offers new

opportunities and promise to beginning programming courses
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Using Visual Basic in a First Programming Course

An introductory programming course has many Literature Review of Using VB

objectives One ofthe objectives of such a course is to in an Introductory Classroom
excite students about computing and programming For

Although the language is quite new several educators
non majors the course may be the only formal exposure report on using Visual Basic in the classroom Davey and

they have to programming For majors and potential Tatnall 1995 report ofa case study in two Australian

majors the introductory programming course creates their universitil s Over two semesters the authors taught
first impression ofprogramming and is often the deciding several sections ofa course in two different Universities
factor on whether to major in computing or information All ofthe students had previous programming experience
systems The authors administered questionnaires at the end ofthe

semester and kept a log ofthe teachers experience They
Traditionally the introductory programming course point out Ilhat IllLtiaUy previous experience is not directly

was taught in BASIC or Pascal It took students several transferable to VB which creates a challenging situation
weeks before they could create even a simple program for both students and instructors They also report that
The interface was largely textual and for the most part students fiJund Visual Basic exciting engaging and fun

beginning programs were boring It took at least a week to

learn how to write a program to compute the area ofa Cox and Clark 1994 suggest that Visual Basic be the
circle Introductory programming courses typically have a language of chOJce for service modules user interface
low retention rates and many students leave the course

courses and some applications development projects
hoping to never take a programming class again They explain that Visual Basic is an excellent choice for

Visual Basic VB allows student to create highly
the language used in service type courses Visual Basic

provides easy syntax the environment supports rapid
visual relatively sophisticated programs with little implementation the product student create is exciting and

experience It is an exciting and engaging language incremental development is easy and higWy visual They
Although introduced only recently Visual Basic is very explain that this is the kind of language used to inspire
popular Because Visual Basic can be used easily in most today s cellular phone generation Both articles make
Microsoft applications the language is becoming some excellent points about when to use and when not to

ubiquitous In the foreseeable future the development of
use Visual Basic as the language to teach programming

the language seems assured Until recently most ofthe concepts
books available for Visual Basic were reference type
however several introductory textbooks appropriate for Overview ofthe Course
an Introductory programming class Coburn 1995

SAN 163 Introduction to Computer Systems and
Schneider 1995 Zak 1995 are currently available

Programming is a liberal educational course at a medium
There is also an extensive on line help system to help sized midwestern liberal arts college The technical
novice users Just as C C has replaced Pascal in most

objectives ofthe course are to develop the students
universities it appears to be just a matter of time before

understanding cfbasic computing concepts and
Visual Basic will replace other versions of Basic

terminology to perform the coding documentation
especially in introductory courses

testing and implementation ofwell structure computer

This paper describes a pilot study which involved programs and to learn to analyze a problem and apply
algorithmic reasoning to design a well structured robust

using Visual Basic in 2 sections ofan introductory
computer program While the course has some very

programming class The course is a popular one and
concrete techmcal objectives it is also considered a liberal

approximately 15 sections ofthe class are offered accross
education foundation course The activities ofthe course

three campuses ofthe University After a briefliterature
are designed to dlevelop the students ability to think

review the course and course requirements are described
critically to reflect on their learning to improve their

Student and instructor reactions to Visual Basic in a first
ability to work with others and to understand the context

programming course are discussed Based on the
ofa problem andl a solution

experience ofteaching the two pilot sections in Visual

Basic the author concludes that Visual Basic is an
There are pIimarily two groups ofstudents in the

excellent choice for an introductory programming course
class systems analysis majors and non majors The

systems analysi majors are taking the course because they
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have no previous programming experience This course is students created a game such as black jack hang man and

a prerequisite to the first required programming class in tic tac toe Others created a telephone directory system
the curriculum in C Students are expected to master and a magazine ordering system
fundamental programming concepts such as sequence
selection iteration arrays and files WritingAssifnments Because the course is a liberal

education course approximately five 2 page writing
The second group of students are non majors and are assignments are given throughout the semester Two of

taking the class to fulfill one of the liberal education the writing assignments one very early in the term and

requirements ofthe university For many it is the only one during the last week ofthe term asked the students to

exposure they will have to computer programming This assess Visual Basic and programming They were asked

class satisfies the mathematics formal reasoning and about what they enjoyed and what they found frustrating
technology requirement ofthe university The language
used in the course must be one that satisfies the objectives Laboratories Approximately 13 ofthe class time is spent
for both groups of students in laboratories Laboratories provide the student with a

hands on experience in a supervised setting Students

The topics of the course include both computing were always assigned a lab partner although they usually
concepts and vocabulary and programming Two books worked on their own machine Students were strongly
are required one for programming Schneider 1995 and encouraged to help their lab partner In fact on several

one for computing concepts Shelly Cashmand and lab assessments students were asked to comment on how

Waggoner 1993 The computing concepts is covered they helped their partner learn Students turned in a short

primarily by outside reading assignments The majority of report for each laboratory experience The report often

class time is devoted toward programming concepts included a short program

Table I shows weekly agenda for the course

Quizzes Regular quizzes were given throughout the
Table 1 To ical Outline course on the computing concepts These concepts were

W l not discussed in the course unless the student requested to

I Intro to the Course Liberal Education Computers review a certain topic
2 Intro to Problem Solving Visual Basic
3 4 Fundamentals of Programming Exams Two exams and a comprehensive final were given
5 6 Selection Structures throughout the class Table 2 shows the breakdown for

7 8 Repetition Structures determining the students final grade
9 10 Procedures
11 12 Arrays Table 2

13 Sorting and Searching Jet erit
14 15 Se uential Files Exams 25

Programming Assignments 25

Course Requirements Writing Assignments 10

The course is quite demanding and requirements Quizzes 10

include programming assignments writing assignments Labs 5

in class laboratories quizzes and exams Final Exam 25

Proframming Assifnments Approximately 10 Student Reactions to Visual Basic

programming assignments are given throughout the class Students were asked to give their reactions to the

The programming assignments are to be completed language throughout the class Specifically two of their

independently The first assignment involves simply writing assignments asked them to comment on Visual

creating user interfaces The students progress to writing Basic The first writing assignment was completed the

programs that work with files and arrays The final third week ofthe semester and last was completed the final

project programming assignment 10 was completed in week ofa 16 week semester

pairs Students identified developed and coded their own

application The only restriction was that the final project Overall the evaluations were overwhelmingly
had to incorporate most of the ideas ofthe class Most of positive Students commented that they found the

the students created projects which included arrays and language exciting and interesting Many also commented

files Final projects were demonstrated to other students in that they found Visual Basic easy to learn and that the

aposter session form on the last day of class Several
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visual interface made the concepts easier to understand agree agTel and strongly disagree disagree are combined

Table 3 illustrates the kinds of the written comments made Table 4 indicates the results are consistent with the verbal

at the end ofthe semester descriptions overwhclmingly positive

Table 3 Instructor Reactions to Visual Basic

As the instTlJictor ofthe course I kept ajournal
As far as learning to write programs goes I think Visual thoughout the class where I commented on my

Basic not onl made it interestin but also easier to expectations and reactions Initially I felt the language
Blewisual programming concept has made it extremely would be an excellent choice for our non majors but I was

enjoyable for me and I don t know ifcould have concerned about whether the language would be a good
understood the conce ts otherwise one to teach the fundamentals of programming for our

While I do not find it Visual Basic especially easy I do majors
find it ve excitin

In Visual Basic the interface is easy to create and Visual Basic provides an opportunity to focus on the

rewards your hard written programs with aproper package instead of programming Such a focus would

resentation makin all our work more worthwhile compromise the emphasis on structure and logic
Visual Basic has given me the feeling ofcontrolling However with appropriate instruction the emphasis can be

com uters on fundamental logic structures In our class we reviewed

Visual Basic gives the programmer a chance to be only the very basic features ofthe interface Instead the

creative majority oftime was spent on the fundamental logic
structures Discussions with the instructor of the next

Not all student comments were positive A few course indicate that the Visual Basic students were just as

students commented that they disliked the primer a scaled prepared as Qbasic students for C

down VB package that came with the book Some

students commented that they lose themselves on the Programming in Visual Basic requires a first step

screen and can t find where they need to be because ofthe that is not required oftraditional basic the design of the

multiple windows Several other students disliked the interface It seemed that Visual Basic facilitated the

specific ways Visual Basic handles particular tasks osuch identification of inputs and outputs to a program via the

as the save routine design ofthe interface The design ofthe interface forced

the students to ini tially identify the inputs and the outputs

In addition to qualitative feedback on the last day of of theprogram before they began coding As the semester

class the students were given a short likert type survey progressed students designed very elaborate interfaces

which asked each student to respond to each statement Interestingly while many students created elaborate

with a strongly agree agree neutral disagree or strongly interfaces they were also poor interfaces They were often

disagree For the purposes ofpresentation the strongly busy and difficult to understand

Table 4

NelrtfM Dlsa i
1 Writing computer programs is fun 18 4 1

2 I enjoyed learning the programming language we used in this class 22 1 0

3 I enjoyed creating the user interface used in the program 20 3 0

4 Because of this course I will consider majoring in Systems Analysis 12 5 6

5 I enjoyed thinking through the logic required to write computer program 17 6 0

6 I would take another computer programming class 18 2 3

7 I am sure I could learn another computer language 20 1 2

8 This course made me excited about computing 18 4 1

9 I better understand how computer systems work 20 3 0

10 I feel Iam in control ofthe computer system 14 8 I

11 I understand howprograms follow a sequential nature from beginning to end 22 1 0

12 I understand fundamental programming concepts 22 1 0

13 I understand arrays
21 2 0

14 I understand selection structures if then else case 20 3 0

IS I understand looping structures while for 21 2 0

16 I understand how ro rams can be broken down into modules 16 7 0
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Students have the same kinds of problems in Visual event driven and object oriented concepts By introducing
Basic as they did in other forms ofBASIC For instance students to only a few features of VB we allow the

students initially struggle with arrays and struggle with the students to focus on the logic structures behind the

various forms of looping Student comments indicate that interface By creating test questions assignments and lab

they found debugging the most frustrating There were projects which focused on the fundamental logic
far more similarities between programming in Visual structures one can create a course that does focus on

Basic and QBASIC than differences traditional programming logic

Without question the single most exciting aspect of In summary based on this experience Visual Basic

switching to Visual Basic was the student enthusiasm appears to be an excellent choice as a language for a

Students found Visual Basic exciting and this excitement beginning programming course a course whose focus is

began very early in the class with the introduction to on teaching the fundamental programming constructs of

creating interfaces As early as the second week students sequence selection iteration arrays and files Visual

were designing interfaces with buttons pictures and text Basic creates an excellent first impression of

boxes This enthusiasm is best illustrated with the programming It is a good language for beginners The

presentation ofthe final projects Recall the students syntax for Visual Basic is easy and the environment

identified their own final project and over half ofthe supports quick implementation This gives the beginning
students went beyond the requirements of the final project student a sense ofachievement and a feeling of having
They learned additional information outside of class on control which will hopefully translate into additional

programming in Visual Basic In the end they were confidence The final product they create is one that they
proud of their final project and were eager to share the enjoy showing their family and friends The marketability
programming behind the application with their classmates of students is enhanced if they have Visual Basic skills A

quick look at the classified adds continues to confirm the

Conclusion demand for VB skills This is especially important at two

Student and instructor reactions indicate that VB year institutions where students often enter industry with

may be an appropriate first language for courses whose less computing experience however it may help the coop

primary objective is to introduce students to computing and summer intern possibilities of all students

and fundamental programming concepts However there

are instances where VB may not be the best choice for a Although difficult to measure it appears that Visual Basic

language Both Davey and Tathall 1994 and Cox and helped retention ofstudents Out of 24 students only one

Clark 1995 warn against using Visual Basic in certain dropped the class after the fourth week of the class In

situations Cox and Clark 1995 warn against using VB addition to retaining students it appears that the course

to teach modularization data structures and abstract data caused at least some students to consider switching their

types other language such as C allow for far better major Based on this first impression several students

features to support these Recall that Davey and Tathall who began the class undecided decided to enroll in the

suggest that VB may not be the best choice for a first next course C Several students officially changed

programming language because ofthe complex mental their major to Systems Analysis during the course Finally
model it requires and because of the multiple concepts and perhaps most important most students found VB

involved BASIC programming event driven code object exciting and interesting to the point where they learned the

oriented techniques The authors raise a valid concern language beyond the requirements of the class

however VB can be taught in a way that emphasizes
fundamental programming concepts and de emphasizes
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COBOL FUTURE DIRECTIONS

Alden C Lorents Northern Arizona University Flagstaff AZ

520523 3510 alden lorents@nau edu

Abstract

COBOL has been a controversial topic in CIS curriculum discussions for many years and continues to be controversial to the

point that many curriculums are downplaying its use and eliminating any reference to it in course names and descriptions
Discussions regarding COBOL versus other languages causes concern among students over the credibility ofthe program
because they are still being taught an old language The intent ofthis paper to look at where COBOL is today in terms of

industry use language standards curriculum changes and to look at some potential directions ofthe language over the next

ten years

Introduction COBOL 97

COBOL continues to remain the predominant language
The draft standard for COBOL 97 is in its final stages of
review The proposal includes the implementation of

behind roughly eighty percent of the enterprise wide
Object oriented programming capabilities found in C

systems in the larger corporate organizations across the
and Smalltalk These include inheritance polymorphismUS today The buildup ofthe these systems started in the
and encapsulation A comparison ofthe various feature

mid 1960 s when COBOL was introduced and continues
are presented in Figure 2

today The estimates vary widely on the amount ofcode
that is currently in active production Some of the
estimates are shown in Figure 1 10 1 Other features expected to be included in the COBOL 97

standard are

Many organizations have worked on moving some oftheir

enterprise wide applications to client server based systems 1 Program Pointers A new data type which contains the

using tools like Visual Basic and Powerbuilder with address ofa program Useful with APIs that call back
databases such as Oracle and Sybase However these to a program to handle an event

tools do not have the scalability to handle larger systems 2 Data Pointers a new data type which contains the
used in banks insurance companies and larger corporate address of a data item Useful when interfacing to

organizations Neither object oriented database other languages especially C

technology nor distributed UNIX based databases will 3 Recursive programs allows a program to call itself
replace mainframe database management systems any time directly or indirectly
soon 10 according to users at a recent DB2 users group 4 Expanded arithmetic bit and large character sets

meeting The primary host language supporting these 5 Automatic expanded tables and dynamic file allocation

systems is COBOL A large utility just pulled the plug on 6 Exit Perform Exit Perform Cycle Exit Paragraph Exit
a 23 million project that was to use Oracle and Object Section

development tools from Oracle The project has been 7 Year 2000 enhancements
switched to DB2 using COBOL II for the backend and 8 A common method for exception handling and the
Visual Basic for the client stations 14 Most management oferrors

organizations with large COBOL based systems do not see 9 Bit string handling
themselves phasing out these systems within the next ten 10 Expanded compiler directives
to fifteen years The big question is What will be the 11 Support for double byte character sets

transition path for these legacy systems over the coming 12 New numeric types Native binary Floating point of

years The vendors who have a big stake in the future of the machine 3 1 digit fixed point
COBOL are hoping it will continue to be COBOL These
vendors have invested millions of dollars into developing Object Oriented Cobol
Object Oriented COBOL with Gill support and other
modifications to conform to and support the 97 Standard Object Oriented COBOL Class Program Structure
Vendors include Hitachi IBM Ryan McFarland A single set ofsource code called a class program is used
Computer Associates and Micro Focus to contain all the class data class methods the object

instance data and the object methods for a single class and
the object created by this class A diagram of this
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structure is shown in Figure 3 An example ofCOBOL I Existing COBOL base Staff and code If a decision

Object code that demonstrates this structure is shown in is made my an application development group to start

figure 4 using object oriented methods and they already have a

large investment In COBOL code and m COBOL

A Class is like a template that is used to create objects In developers It may be easier to make the transition with a

object oriented COBOL a class is implemented as a language thatlas some familiarity Training COBOL

program that consists ofa set ofnested programs When developers to switch to new languages such as C C

the program is run the class is loaded and the run time and Smalltalk is very expensive Also switching to C and

system creates a class object which represent the class C is not an acceptable alternative for most existing
Instances ofthis class can be created from this class COBOL systems This would lead eventually to legacy

systems built in a language that is more difficult to

A traditional COBOL program consists of sections and maintain than COBOL

paragraphs A class program consists of methods A

method is like a small program that can access locally 2 Language Standard COBOL s success over the years

defined data and reference instance data defined in the has been due to the fact that it is based on a standard that

object storage section This is a new data division section IS supported by a large following that includes

that allows data that is declared within it to be inherited manufacturers users and governments A language based

With inheritance a class program can inherit the state on a standard 1 hat is widely accepted has the advantages
and behavior of another class of a portability across various platforms and b support

by a large group of developers who know the language
An instance of a class called an object is created by Organizations that uses Visual Basic or Powerbuilder deal

sending it the new message This is done by using the with the problems of a short supply of developers and a

INVOKE verb The INVOKE process passes parameters commitment to certain platforms 00 COBOL satisfies

much like the Call statement The sample program that the need for portability even though the X3J4 standards

follows shows a partial example of the class group moves sJowly it does support an international

checkaccount It is actually a subclass of the class standard and it is a standard that is more stable and more

account and inherits behavior form the account class The widely supported than any of the other programming
method withdraw is a procedure to subtract the amount languages 2

withdrawn from the balance

Another approach to using 00 COBOL is to use COBOL
3 Enterprise Systems Most of the legacy COBOL is

supporting enterprise wide systems that are massive
as a Class You can compile a procedural program into a

systems in terms oftransaction volumes file sizes and the
class containing methods for each of the sections and

numbers of work stations being supported Most efforts to
paragraphs of the original program Working storage is

transition systems into new systems with various tools
compiled to object storage and PERFORM statements are

such as Visual Basic Powerbuilder and various client
compiled to INVOKE statements Once the program has

server based development tools are okay with smaller
been compiled to a class it can be re used All you need

systems but they are not scaleable to larger systems A
to do is write a modified section or paragraph add any recent comment by Oracle executive relative to the Duke
new sections or paragraphs as necessary and add any

Power company 23 million object oriented project that
additional working storage items Then you compile this

was halted stated that The object oriented methods and
program specifYing an appropriate directive to the

tools proved 110t to be scaleable to a problem ofthis size
compiler together with name of the class it is to inherit

and complexity
the original procedural program and it is compiled into a

Duke is continuing with the project using DB2 COBOL
subclass 16 II and Visual Basic to support the front end Gut for the

1200 work stations 14

Object COBOL Proponents Legacy System Transition and Reusability One of the

Will object COBOL be accepted in the market place
possibilities in the transition of legacy systems is to use

parts of the existing code in the development of new

What are the benefits of Object COBOL Does object systems This I an be done by including that code in an

orientation have a place in the future of enterprise wide object wrapper Although this can also be accomplished
mission critical application oflarger organizations These by other object oriented languages it may make more

are very good questions that may not have good answers sense to do it in the same language
in the next few years Some ofthe justification for object
COBOL are embedded in the following topics
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Object COBOL Skeptics IMS IDMS 2 SQL 3 GUI design 4 network
telecommunication and internetintranet design S

There is also various skepticism regarding the future of language preparation Visual Basic CIC

Object COBOL in addition to the traditional skepticism COBOLObject COBOL 6 CASE tool orientation IEF

about COBOL in general Some of the skepticism around SAP Oracle 7 System modeling including object
object COBOL is related to the following areas oriented modeling The amount of preparation in some of

these areas depends on the interest of the individuals and
1 Many organizations are moving their legacy systems to the markets they want to go into It is more difficult to

client server based systems where the corporate wide prepare graduates today because

databases remain on larger server platforms leaving the the variety of jobs has increased dramatically Larger
development activities to departmental computing staffs programs can provide multiple tracks Smaller programs
These staffs will be using Oracle Case tools Visual Basic have to decide on their niche areas One solution is to

and Powerbuilder to develop the front end applications form a major with two tracks 1 a PC track that omits

and reporting needs COBOL and 2 a mainframe track that places heavy
emphasis on COBOL 17COBOL will continue to be a

2 Object oriented techniques have been developed
high demand area for individuals who are interested in

going to work for larger organizations or for consulting
primarily in the scientific community where applications companies that do work for these organizations There is
may be more appropriate There is some concern that

some concern that there will be a shortage of COBOL
object oriented development may not be as appropriate in developers around the year 2000 This could come about
problems where business rules are very dynamic for a number of reasons 1 Demand will be high in
However the dynamic binding features of 00 COBOL various technology areas that will tend to draw from the
should be able to alleviate some ofthese problems existing pool of COBOL developers 2 There are a

3 Moving new technologies into large legacy systems is a

number of COBOL developers retiring each year 3

Demand will increase due to the increased maintenance
slow process and will take a number ofyears Acceptance surrounding date routines 4 Object COBOL
of Object COBOL will depend somewhat on the development could increase the activity in migrating
acceptance of object development in general for these legacy systems into a more manageable environment byapplications The slow start object oriented COBOL has gradually moving some of the code into an object
made in the business consciousness parallels the progress environment and 5 There is less emphasis today to
of other object oriented programming languages Right prepare graduates with a COBOL background because
now everyone is skeptical of00 in general 5 other technologies are more popular
4 COBOL has a reputation of being a stodgy language
that has been slow to respond to changing development A big factor that will affect the demand for COBOL based

methodologies and needs Managers have not kept up with developers in the future will be how fast and to what
the changes that COBOL 85 and COBOL 97 brings to the extent Object COBOL is accepted in the market place If

language The language has always been looked at as a Object COBOL is accepted it could be a major enabler for

second class citizen compared to any language used in the larger organizations to gradually migrate their enterprise
computer sciences Part of this comes from the fact that wide systems into new systems in the next decade In any
COBOL is a business language and it is used in business event the large COBOL base will not go away for many

applications It is never used in scientific applications years The investment in this base is very large and the

One thing all the experts agree on is that COBOL will solutions to migrate these investments into new systems
always remain a business applications language but it has come about very slowly It also appears that the COBOL

since jettisoned its stodgy character based persona for the language will continue to be upgraded to meet the

more colorful personality ofa modern language 5 changing demands necessary to support large enterprise
wide system development and migration A cartoon a

Supply and Demand for Developers few year back depicts one developer asking another

developer What will the development language of the

Most reports regarding careers for the next ten years rank year 2000 look like I don t know said the other

computer analysts and systems analysts in the top ten developer but it will be called COBOL

careers in terms ofdemand There is no question that the
demand will continue to be high for most positions in the
various areas of information systems development Key
development preparation areas that will help graduates in
the next few years include 1 database design relational
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Figure 1
Lines ofproduction COBOL code in use Worldwide

Over 150 billion LOC Banking Industry production COBOL code

COBOL programmers add about 5 billion lines each year Over 57 billion LOC

Datapro Information Services Group American BankaTower Group survey October 9 1995

Percentage ofall code that is written in COBOL COBOL desktop development revenues for 98

80 176 million

Full Time COBOL programmers Worldwide Growth rate is about 15 per year

Over 2 million Percentage ofall application staffs using COBOL

Projected 1996 market for COBOL development 43

3 billion 35 ofall companies use COBOL for 67 oftheir

COBOL programmers who still work at terminals applications
40 International Data Corp

International Data Corp Gartner Group Inc

Figure 2

Feature Smalltalk C COBOL

Pure Object Orientation Yes Hybrid Hybrid
Inheritance Single Multiple Multiple
Encapsulation Total Limited Total

Polymorphism Yes Yes Yes

Classes as Objects Yes No Yes

Type Checking No Yes Yes

Class Libraries Excellent Good Limited
Persistent Objects Yes No Simple

Reference 1

Figu re 3
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IObject Data I
Method id ObjectMethod
Method Data and Method Processing
end Method ObjectMethod

end obiect

end class C lassN am e
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Figure 4
SAMPLE OBJECT COBOL PROGRAM Micro Focus Object COBOL Sample Programs

class id CheckAccount
data is protected
inherits from Account with data

object section
class control

Account is class account
CheckAccount is class caccount

working storage section

copy accinfo cpy
class object
object storage section

Set the first account number for Check accounts

Method id getFirstAccountNumber

linkage section
01 lnkNumber pic 9 8

procedure division returning lnkNumber
COO01 Set up account numbering for checking accounts
move 10000000 to lnkNumber
exit method

end method getFirstAccountNumber
end class object

Object
object storage section

01 permittedOverdraft pic S9 10 v99 comp 5 value O

Implementation of withdraw which allows for overdrafts

method id withdraw

working storage section
01 workingValue pic S9 10 v99
01 errorCode pic x 4 comp 5 value

debitExceedsOverdraft
linkage section

01 lsAmount pic 9 10 v99

procedure division using lsAmount
C010 Withdraw lsAmount from this account
subtract lsAmount from balance giving workingValue
if workingValue permittedOverdraft

invoke self raiseException using errorCode
else

move workingValue to balance

end if

exit method

end method withdraw
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Integrating Ethics into the Business Curriculum
Richard Glass

Bryant College

ABSTRACT The need to incorporate ethics into the information systems curriculum has been recognized by both the

academic and professional communities for some time The purpose of this workshop is to address how we as instructors can

incorporate ethics into our courses in order to have a positive influence on the ethical conduct ofour students The main

theme that will be presented in the workshop is that in order to raise students consciousness about ethical issues students

must be challenged to experience conscious ethical conflicts and to incorporate their own values into solving ethical

problems To effectively achieve this goal students must be faced with a number of different ethical dilemmas provided in
several of their courses Methodologies and approaches will be discussed in the workshop that may be tailored to specific
needs of any information systems course

OUTLINE

INTRODUCTION

1 Overview of the workshop
what the workshop isn t

what the work shop is
2 What is ethics and why should we teach it

3 Why is ethics so hard to teach

4 Can we teach moral values

5 What can we teach
6 What approach should we take

A MODEL FOR TEACHING INFORMATION ETHICS

1 Objectives for teaching ethics
2 A model for teaching ethics

3 Normative Ethical Theories

What are they
How can we use them in our classes

4 Overview of how we may teach ethics

BREAK

METHODOLOGIES FOR TEACHING BUSINESS ETHICS
1 Issues in ethics

2 Popular techniques for teaching ethics pros and cons

3 A multimethod technique based on role playing

QUESTION AND ANSWER SESSION

AUTHOR S BIOGRAPHY

Richard Glass is an Assistant Professor of Computer Information Systems at Bryant College in Smithfield RI He holds an

MBA from the University ofWestern Ontario and a PhD in MIS from ConcordiaUniversity He has published on the topic of
ethics in the Journal of Business Ethics Journal of Computer Information Systems and the Journal of Information Systems
Education He is a Fellow of the John Hazen White Sr Center for Ethics and Public Service and is involved in providing
ethics seminars and training for the public sector Dr Glass currently serves as Associate Editor ofthe Journal ofInformation

Systems Education He is a director of the Data Processing Management Association DPMA Special Interest Group on

Education EDSIG His research interests include information ethics IS education and computer assisted decision making
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Alternative Models for the Description of CPU Organization
and Operation in Modern Computers

IrvEnglander Ph D

Computer Information Systems
Bentley College

175 Forest Street Waltham MA 02154

617 891 2585 e mail ienglander@bentley edu

Abstract

A survey ofthe hardware modules that appear in fifteen current introductory Infonnation Technology textbooks shows that
the model generally used to describe the organization of the CPU in introductory IT courses is outdated and

unrepresentative of modem CPU organizations This paper presents a general model ofthe CPU that is more suitable for
the description of modem computers It also shows how the new model can naturally improve the student s understanding
ofCPU operation

Description of the Problem and manipulation of data in the computer the layout
storage and retrieval of files and the presentation of

Nearly all introductory lnfonnation Technology images and sound Except for the discussion of the CPU

courses include a module that provides a description of we concluded tlhat the coverage of the system hardware as

the hardware organization and operation of computer a whole is generally simple but adequate at an

systems An understanding of computer hardware has introductory level

increased in importance to students in recent years with

the near universal access to personal computers We The single area in which we noted a significant
surveyed fifteen popular current textbooks for this course deficiency is the description of the organization of the

with titles such as Introduction to Management CPU Fourteen of the fifteen textbooks present the

Information Systems or Using Computers in Business to organization of the CPU in tenns of the traditional

determine the focus accuracy depth and currency of Control UnitArithmetic Logic Unit model shown in

their hardware module coverage Our purpose was to figure 1 In this model the CPU is represented by an

determine if the coverage was appropriate and sufficient identifiable arithmetic logic unit which performs logic
to meet the needs of non IT business and liberal arts and arithmetic operations using a set of registers within

majors and whether it provided an adequate foundation the ALU and all identifiable control unit that controls the

for later discussion ofcomputer architecture for IT and IS flow ofinstructions as they are fetched and executed The

majors words Control llnit and Arithmetic Logic Unit are listed

as keywords in nearly every tex1 Unfortunately the

The objectives and emphases ofthe surveyed textbooks CUIALU model is no longer generally applicable to CPU

range widely from those books that concentrate almost organization except perhaps in the abstract conceptual
entirely on the use of infonnation in business to those that sense Most modem computers do not contain specific
focus more on the computer itself as a tool for the components that can be labeled as the control unit or the

production of infonnation Nonetheless all fifteen arithmetic logic umit

textbooks provide a hardware component Typically these
textbooks describe the organization of the system as a The CUI AUJ organization was first proposed by von

whole identify the fundamental components that make up Neumann for Ihe EDVAC project in 1945 Most

the system then discuss each component briefly Each computer CPUs up through the mid 1980 s were actually
book provides at least minimal descriptions of the CPU organized in thi fashion Older computer textbooks often

buses memory and common 1 0 devices with simplified featured photographs of CPU modules and micro

explanations of these devices and comparisons between processors that identified the separate ALU and CU

different types of functionally similar devices Most also regions Although the essential operations performed by
address such hardware related issues as the representation the CPU have not changed CPU organization has been

significantly altered in the jast ten years by advances in
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arithmetic
logic
unit

control
unit

figure 1 Traditional CPU organizational model

technology and by new processing techniques used to One approach for explaining the function of the CPU

increase perfonnance In most modem computers the is to describe the tasks perfonned by the CPU without a

ALU is only one element within an instruction model or with an abstract model Stallings 1996
execution unit and the functions of the control unit are describes the CPU in tenns of five operations fetch
distributed throughout the CPU Many modem CPU instructions interpret instructions fetch data process
designs even provide multiple ALUs within a single CPU data and write data More generally the CPU fetches and

executes instructions these instructions move and

Alternative CPU Models manipulate data and perfonn simple arithmetic and

logical operations on data For this purpose the CPU can

It is reasonable to assume that the primary goal for the be described in tenns of an instruction flow path and a

use ofa CPU model is to clarify the role ofthe CPU in the data path Hennessey and Patterson 1994 take a similar

contex1 of a computer system To do so an acceptable approach They work from a classic abstract model that

CPU model should meet three criteria consists of five components as shown in figure 2 The

processor CPU is made up of the datapath and control

It should present a reasonably accurate components In their view the datapath perfonns the

representation ofthe CPU arithmetic operation and control tells the datapath
memory and IO devices what to do according to the

It should be simple wishes of the instructions of the program This view is
akin to the CUIALU model but differs in its

It should support and enhance the student s acknowledgment ofthe distributed nature ofeach path
understanding ofCPU organization and operation

Computer

D

Memory

Processor

figure 2 Classic components of a computer
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memory
management

unit

instruction

fetch
unit

execution

unites

I

figure 3 The instruction fetchexecution unit
model for CPU organization

Figure 3 presents a simple alternative model that is analogous to the control unit of the earlier model since

accurately represents the organization of most modern much ofthe control for instruction flow is centered in this
CPUs Conceptually instructions are fetched from unit how er thl instruction fetch unit provides many
memory one at a time and executed the modern CPU is additional senic s and control for the execution and

organized in such a way as to facilitate and enhance memory management units is handled independently
instruction processing Instructions are fetched from

memory flow through each module are processed and When the data required by an instruction is available
are retired preferably in an assembly line fashion the instruction is passed to an execution unit for

execution An execution unit is functionally similar to the
The memory management unit provides a communi ALU Arithmetic and logical calculations take place in the

cation link between the CPU and the bus that provides execution unit in conjunction with one or more sets of
access to memory for instructions and data Its purpose is general purpose registers There may be several execution
to fulfill requests for instructions and data and to return units operating m parallel Most modern CPUs provide
data to memory The memory management unit could be separate execution units for different types of data In
as simple as a bus interface unit that controls access to the some CPUs an eecution unit is known as an e unit

memory bus In most modern systems it also supports
alternative forms of memory that may be present in Upon comp tion of execution instructions are retired

particular cache memory and virtual memory In many systems this requires no specific action
however systems that permit outof order instruction

Instructions are fetched by the instruction fetch unit execution and systems with multiple execution units must
Some vendors refer to this unit as the instruction unit or assure that instructions are completed in the sequence
i unit The instruction fetch unit also prepares intended by the programmer Some CPUs provide a

instructions for execution by identifying the memory separate retirement unit that writes data back to memory
addresses andlor registers of the data required by the and registl rs in the correct instruction sequence Other
instruction Most instruction fetch units provide a small CPUs use special mechanisms within the instruction fetch
amount of internal memory so that several instructions unit to assure correct program execution We did not

may be fetched decoded and prepared before they are include th retilrl ment mechanism in our model because

actually passed to an execution unit for execution The its role is not fundamental to CPU concepts and does not
Pentium Pro instruction unit can hold more than twenty meet our criteria for simplicity
instructions for example while they are being prepared
for execution It can also pass instructions to the execution Benefits
unit outof order bypassing instructions that are waiting
for data in favor of later instructions that are ready for The primary advantage to the use of the alternative
execution In an abstract sense the instruction fetch unit model presented here is that it accurately represents the
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or retire

unit

figure 4 PowerPC CPU block diagram

organization of a modem CPU For comparison to a References
modem architecture figure 4 shows the CPU block

diagram for the PowerPC CPU The Pentium Pro and Englander I 5 The Architecture of Computer Hard
mM System390 diagrams are very similar Englander ware and System Software An Information
1996 An additional difficulty with the ALU CU model is Technology Approach New York John Wiley Sons
the lack of intuitive understanding that may be derived 1996
from each ofthe modules The instruction fetchexecution
unit model allows a straight forward explanation of Patterson D A and J L Hennessey Computer Organi
instruction flow and the instruction fetchexecute cycle zation and Design The Hardware Software Interface
that can be easily understood by students My own San Francisco Morgan Kaufmann 1994
experience indicates that the use of this model allows

students to attain a clearer understanding of CPU Stallings W Computer Organization and Architec
organization and operation with less effort ture 4th edition New York Macmillan 1996

Conclusion the fifteen introductory textbooks sun eyed are available

as a listfrom the author
The Instruction Fetch UnitJExecution Unit model

meets the criteria as a suitable model for the description of

CPU behavior It is a simple yet accurate representation
of modem CPU organization It improves student under

standing of the role and operation of the CPU within a

computer system The author can also attest that it is

easily extended to the more advanced concepts required
for an 15 9615 4 compliant course in computer
architecture
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Migrating to Windows NT A Business Solution

J Chris Hollowwa
Business Computer Systems
University ofNew Mexico

Albuquerque New Mexico 87123
505 888 0354 jcholl@unm edu

Abstract

The changing environment of computer operating systems and network operating systems has received a great deal of
attention lately This paper reviews the pertinent features of Windows NT Microsoft s highly touted operating system
This paper is directed at business managers to inform them of the issues surrounding the implementation of Windows
NT

Introduction Unfortunately Microsoft and IBM could not maintain their

collaborative relationship and dissolved the partnership

Many business decision makers are facing tough IBM took over OS 2 development but did not handle
choices regarding their infonnation technology Companies the marketing very well Meanwhile Microsoft was doing
may be entrenched in the world of DOS Windows Novell what it excels at targeting the very users that IBM
or a combination of the three They may be using IBM s overlooked Windows evolved gradually to the 3 1 version
OS 2 or perhaps some flavor of Unix To maintain a that would virtually sweep the marketplace But Windows
competitive advantage companies must have effective 3 x 3 1 and 3 11 sti II has limited capabilities and numerous

computing resources and the ability to distribute those annoyances
resources throughout the organization Businesses which

move to networked PC s need to decide on a platfonn and It is the shortcomings of Windows 3 x that point
network operating system toward its powerful potential successor Windows NT

Because Window 3 x is based on top of MS DOS it is also
This paper looks at the history of Windows NT its design tied to its limitations With Windows NT Microsoft has
goals features and compares it with other operating created a system that has the initial familiar appearance of
systems I begin with the development of Windows NT Windows 3 x and now Windows 95 Underneath this shell
because background research is critical to any major is a true multitasking robust operating system that many
business investment users have been demanding

Background The Evolution ofWindows NT esig Parameters and Models

We begin our study of Windows NT by looking at In the late I 980s Microsoft began laying the
earlier operating systems and MS DOS is a good starting groundwork for a new operating system and hired David
point DOSwith its sparse command line interface and an Cutler to initiate the Windows NT project Cutler had been
inability to do more than one operation at a timeIeft much with Digital Equipment Corporation DEe and was no
to be desired Macintosh and Amiga both had considerable newcomer to the world of operating system development
advantages over DOS and Unix was waiting patiently for its He was responsible for a number of noteworthy operating
opportunity to become thepreferred operating system systems induding VMS He was to produce the operating

system ofthe ne t decade Windows New Technology NT
In the late 1 980s Microsoft launched two new Microsoft s Bill Jates met with planners and laid out

operating systems Microsoft s solo venture was Windows defmite market requirements and design goals for the new

and it did not appear to be a winner at the outset An system Key requirements included
IBMMicrosoft joint effort tenned OS 2 showed more

promise This operating system offered a true multitasking Multiprocessing capabilities The system should be
environment which could carry out several processes capable of running on single and multiprocessor more

simultaneously and offer better memory protection than one C IU machines On them very complex
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programs can be divided up between processors in operating system or an application program itself A key
order to share the computing load

Networking capacity It was becoming obvious at the
advantage is that each operation is carried out in its own

subsystem if something goes awlit does not effect other

time that those using PC s would need to share files and processes Clientserver also enables symmetric
peripherals This would allow groups of inexpensive
PCs to act much like a mainframe

multiprocessing a concept in the second NTmodel

Secure environment Because of its network abilities

NT should offer extreme security for its resources The
Multiprocessing

us government defined network security standards
When an operating system is capable of managing

and Microsoft wanted to surpass them

POSIX compliance The U S government requires
multiple processes almost simultaneously it is said to be

operating systems under its contracts to meet POSIX
capable of multitasking Superior to multitasking is the

standards POSIX Portable Operating System Interface ability to actually run multiple processes on a multiprocessor

based on Unix calls for a common Unix type interface
machine at the same time Multiprocessing is seen in two

so that programmers can port applications amongst
forms asymmetric and symmetric In asymmetric

other like systems Custer 1993
multiprocessing the operating systems usually need to be

designed for the particular type of computer proprietary

In addition to the market requirements theNTplanners
Since hardware design evolves constantly it is not feasible

also had distinctdesign goals including
to change an entire computing platform so regularly NT

de elopers used th symmetric multiprocessing model

Extensibility The designers wanted Windows NT to be
which shares computmg chores equally between CPUs and

able to grow and adapt easily over its life span
is not dependent on proprietary technology In this way the

Portability NT needed to be able to run on various
power of multiple processors can be harnessed while still

processor platforms
retaining a good degree of portability Symmetric

Reliability and Robustness These factors call for a
multiprocessing whereby individual servers can work on

system that performs predictably in the face of error
different processes is the preferred mode

conditions For a system to be robust it must provide
Object Model

safeguards for the operating system itself and for users

applications and files

Compatibility Compatibility with other products in the Another model implemented in Windows NT is the

Microsoft family as well as other file systems and object model What we need to know about the object model

network protocols was required design is that it allows NT to provide a secure stable

Performance Performance is relative to compliance operating environment It also tells us that NT is designed
with the previously mentioned design goals But with a high degree of modularity By working with flexible

planners still intended for Windows NT to run
modules Windows NT can be upgraded easily and ported to

optimally onwhatever platform it is implemented a variety of platforms such as Intel x86 DEC Alpha
PowerPC or MIPS without being completely rebuilt

The NT development team began with Cutler and ten

others This number grew to about 40 or 50 people as the The key to Windows NT s ability to be ported to such a

project progressed Analysts estimate that all told Windows highly diverse group of processing environments lies in its

NT development involved over 200 people Person 1993 use ofthe hardware abstraction layer HAL This layer lies
between the operating system and the hardware itself The

The design of Windows NT was guided by three
HAL effectively hides the hardware dependent aspects such

models in order to meet the lofty goals that had been set for as inputoutput interfaces and multiprocessor communication

it 1 clientserver 2 multiprocessing and 3 object tools In essence the HAL becomes a translator between

Windows NT and the various types of hardware platforms

Client Server
onwhich it runs This allows for portability across a variety
ofcomputing hardware environments

The clientserver model refers to an approach where
NT Basics Requirements and Capabilitiesapplications are distinctly separated from the operating

system itself Clientserver methodology divides the

operating system into a number of processes which We now move to the final product of Microsoft s

implement services These servers then respond to clients Windows NT development if there is such a thing It is

requests for their services Clients can be other parts ofthe important to know not only what the hardware requirements
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of the operating system are but also some of NTs basic current l6 bit programs might not runas fast withthe newer

capabilities Microsoft lists the following basic system processors compared to less sophisticated CPUs In order to

requirements for running Windows NT 3 51 on Intel based realize the benefits of Windows NT on new generation
systems 386 or higher processor 90MB of available hard processors 32 bit applications are needed

disk space 12MB or more of RAM and a 3 5 inch floppy
drive CD ROM drive optional but highly desired Power PC and DEC Alpha

While the specifications state that Windows NT can Much discus5ed in the computer world has been the
runon a 386 computer with 12MB of RAM these are low advent of the R I SC based PowerPC architecture created by
end requirements for a Windows NT installation In all an IBMApple Motorola consortium IBM has been
likelihood such a setup would barely run the operating working on a version of OS 2 to run on its PowerPC systems
system itself let alone any applications A review of but has Dlced rlUltitudinous delays With Microsoft s

Windows NT Workstation 3 51 by Mace and Miller in PC release of Windows NT version 3 51 there is now a very

Magazine September 26 1995 yields a more realistic view appropriate operating system for the PowerPC A number of
The authors state that the price of the stability and PowerPC servers are being marketed with Windows NT

robustness provided by Windows NT is considerable system installed and IBM is one ofthe companies marketing such a

overhead A system with a fast CPU and at least 16MB package The OS 2 for PowerPC operating system has been

preferably 32MB or more ofRAM was the bare minimum postponed indefinitely ifnot completely canceled by now

to adequately runWindows NT The lesson is if you want to

implement NT you need suitable hardware If you are Windows rT shows considerable potential on the

considering changing an entire division over to Windows PowerPC platform but PowerPC is only one ofmany RISC
NT it is important that there is plenty of computing processors Ont of the hottest performing CPUs available is
horsepower available the DEC Alpha chip With internal clock speeds greater

than 300 MHz DEC processors are a force to be reckoned

Users involved with high end applications will benefit with Microsoft and Digital have collaborated ensuring that
the most from Windows NT Packages grouped in the high DEC will show a strengthened commitment to the Windows

end category include software development financial NT operating system In a PC Week article entitled With

analysis scientific and business critical tasks and DEC Microsoft aims to rule beyond the desktop August
engineering programs such as CAD Many of these types 21 1995 author Goldberg postulates that Microsoft has big
of programs have traditionally been run on mainframes and plans for the DEe partnership He estimates that Microsoft

minicomputer workstations With the ever increasing power anticipates a time when it can meet customers needs in the

available in desktop microcomputers much of this work can world of Big Jrol1 just as it does in desktops Goldberg
now be handled by far less expensive equipment believes that if Microsoft can control a group of customers

beyond the desktop then it will succeed in a manner that

Windows NT on Other Hardware Platforms makes today s Microsoft look like a lemonade stand

It is apparent that this operating system was designed to Complex nstruction Set CISC x86
meet future computing demands This orientation is

particularly apparent when we look at leading edge Windows NT appears to be an even more promising
technologies These include many of the newest generation operating system for the Intel platform The Pentium Pro

ofCPUsreduced instruction set computers RISC such as P6 has received negative press because it runs most current

PowerPC or DEC Alpha and CPUs using the Intel s x86 software primarily16 bit more slowly than its predecessor
architecture employing complex instruction sets CISC The the P5 Pentium But the very reason that it underachieves
powerful new processors are designed to run best using the with current software is what could make it and Windows
pure 32 bit code upon which Windows NT is based NT the combination of choice into the 21 century When

the plans for the P6 were drawn up it was assumed that we

When programs are written using 32 bit code many would be running 32 bit applications by now That is not

advantages can be realized code is easier to write memory the case and since the P6 was designed to wring the utmost

protection and multitasking are enhanced and large files are outof32 bit applications it falters running earlier versions
handled more efficiently Yet there are disadvantages also
When a system is optimized for 32 bit programs it is less Aside from being tuned for 32 bit code the Pentium
efficient when auser runs 16 bit code Programmers call it a Pro was designed with multiprocessing in mind The built in
thunk when the 32 bit operating system runs 16 bit code ability to coexis1 with multiple processors called glue is

and the ensuing conversion eats up processing time Thus built right into the P6 architecture Multiprocessor P6 PCs
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are being produced and the demand is already high The P6 critical operations to NT A critical review of Windows NT
will be a mass produced item and Intel will market it was presented by Carl Dichter Unix Review May 1995

aggressively With the rapid development of affordable where he stated that the Windows NT 35 was Microsoft s

powerful processors Windows NTs future looks bright first workable model of a true 32 bit operating system NT

3 5 was commended for being able to run faster with less
Windows NT as a Network Operating System memory than its predecessor Windows NTs hardware

abstraction layer was also praised for its role in application
NT is also a full featured network operating system portability

This section will focus on the Server version of Windows

NT which is designed for network connectivity and Dichter did criticize NT on a number of fronts

management especially for hardware and software incompatibilities and

inadequate POSlX compliance NT was cited for its lack of
An initial concern might be that Windows NT would support for many DOS commands and the unavailability of

only support Microsoft based network setups However NT applications The author would not recommend NT

Windows NT Server accommodates Novell NetWare because of its high demand for RAM and its incompatibility
AppleTalk TCPIP and numerous other options Microsoft with existing desktop applications Dichter predicted slow

realizes that today s workplace can offer a myriad of growth for the operating system but acknowledged it had

computing network platforms that need to be tied together some potential as a network server

Microsoft states that Windows NT Servercombines the Not long after this article was published it became
file and print services of NetWare with the application fairly common to see PC s available with 16MB of RAM

capabilities of Unix in one multipurpose network operating and a Pentium 133 or faster processor for less than 2000

system As a file and print server Windows NT Server While corporations might not be able to purchase quantities
allows you to share information and access printers and of new relatively inexpensive powerhouses now they will

other devices across the network Moving to Windows NT be buying them soon Organizations that deal with the types
Server doesn t mean giving up your current systems It is of applications for which NT is optimized fmance

designed to integrate and unifY a network For example you engineering science will be able to and need to purchase
can add file servers and mission critical application servers computers able to run NT well
into your NetWare network deploy file and print servers to

Unix environment and bring mainframe sales data directly The battle lines have been drawn between Windows
to Microsoft Excel users NT and Unix Many diehard Unix proponents cannot

believe that Microsoft has the gall to think that its NT

A number of articles in the trade journals and computer operating system can compete with Unix much less displace
magazines support NT Server s claims with actual it An article by Gurton in Computer Weekly April 20

performance Consider first the competition between 1995 relayed the proceedings of the Uniforum 95 trade
Windows NT and Unix show Normally a Unix stronghold Uniforum has been

invaded by Windows NT and over 80 percent of the 1995

Windows NT Compared with Unix exhibitors had NT products or supported NT compatibility
with their Unix systems

Unix has been an industrial strength operating system
Silicon Graphics CEO Ed McCracken was particularlyand network operating system of choice since its inception

in the early 1970s There are many different versions or vocal in denouncing Windows NT Id like to go on record

flavors that can run on just about any type of hardware and say that Silicon Graphics has not supported NT is not

Unix offered freedom from legacy computer systems IBM supporting NT and has no development under way of any

DEe and offered information systems shops an open
kind to support NT Unix has been and remains the

system where less expensive hardware could be mixed and operating system of choice

matched However the very fact that Unix comes in so

many flavors has also been its major detraction So many
Microsoft volleyed back stating that companies

developers have had a part in the evolution of Unix that to such as Silicon Graphics and others who defend Unix so

date it has been impossible to come up with a single unified fiercely have a deep fear ofthe PC market place and cannot

version accept the shift in the power price ratio on the desktop it

is like the old days when the mainframe community resisted

Windows NT is a new operating system compared to theminicomputers
Unix and business has been reluctant to port its mission
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Despite the ongoing debate it is incontrovertible that magazine s grading criteria and scoring methodology
Windows NT is increasingly popular and could be the Microsoft was awarded a clear win

harbinger of an exodus from the minicomputer Numerous

articles report the NT challenge to Unix and the consensus In the NetWatch column in the Computer Shopper
seems to be that Windows NT is not as scaleable as Unix October 1995 author Rigney also admitted that the

However Unix is present in so many versions that it has not NetWare VS NT Server comparison revealed no real winner

really elicited the creation ofprepackaged software which is But by virtue cj this he gave the advantage to Novell

Microsoft s forte If businesses can purchase inexpensive because it is already the network standard and it will be
offthe shelf applications that will run on a variety of tough to unseat NetWare Rigney and other computer

platforms users will probably flock to them columnists have praised Windows NT for its ability to work
well in cOl unction with NetWare All in all Windows NT

Windows NT vs Novell Netware Server gets good marks from many thorough comparisons
between it and Novell NetWare

Not only has Windows NT become an option to Unix

it is hoping to challenge the king of pure networking Conclusion
Novell Netware Novell claims to be the Network Operating
System NOS ofchoice on about 60 to 70 percent of all PC The problem with writing an article on a topic like

based networks According to an article in the LAN Times Windows IT is hat there is always something more to be

August 1995 author Kaplan states that NetWare s said about the subject While attempting to wrap up my

dominance will drop to around 50percent of PC networks by ideas regarding 1 he key points of the NT operating and

1997 Microsoft is projected to move from its current 9 networking system more and more information appeared
percent to a I5percent market share in 1997 Here are a few recent developments on theNT scene

The LAN Times article actually paints a rather grim The Windos 95 Shell has been successfully grafted on

picture for NTs bid for the corporate network It stated that to Windows NT in version 4 0 along with a number of

Netware performs better on the network and has better file other usefiJ features Windows NT 4 0 was officially
and print services It was also noted that third party software released to systems manufacturers on July 31 1996

support is better for Netware and Novell s own customer ahead of schedule

support is superior to Microsoft s Windows NT Web server products for the Internet are

becoming popular Internet Information Server and

While most current comparisons of NetWare and NT Front Page are but a few of the tools Microsoft now

state that NetWare is the superior file and print server NOS bundles with the server version ofNT 4 0

others give NT a little more credit In a Communications Microsoft Ciro code name for the next generation of
Week article The great NOS shoot out June 19 1995 Windows JT promises to be a true object oriented

Mier and Mier compared IBM LAN Server 4 0 Windows version of NT A beta version is supposed to become
NT 3 51 and Novell NetWare 4 1 In the ease of use available some time in 1997

category NT and NetWare ranked equally well despite the Clustering il computing environment created by
fact that they function quite differently NT Server was connecting servers via a shared SCSI busensures

lauded for excellent on line help and documentation as well system availability in the event ofafailure To end user

as the best client to server interface NetWare excelled in clients a c luster appears as a single system DEC

the ease of use of the administrator s tools Tasks like developed this concept over ten years ago and it has

creating a new user were far simpler with NetWare tools evolved as ajoint venture between DEC and Microsoft

than with those packaged with Windows NT Server

The topics cf Windows NT its Internet and Intranet
NT Server was ranked highest in the management and capabilities and its position against Novell Netware are

administration category and was lauded for its ability to popular in the computer press It is difficult to pick up a

centrally manage multiple servers Many of its utilities were trade magazine i1d not find something pertaining to the
rated as superb But as for actual performance the subject on the fror t page How much of this is media hype
Communications Week article concurred with most other We have acknowledged that Microsoft excels in marketing
articles on this point Novell Netware is the top performing and generating publicity Needless to say there is no

NOS The authors did state however that the margin was shortage of discJssiol1 about Windows NT and Microsoft s

not that considerable The final decision of the NOS plans for it

competition was that the race between Windows NT Server
and NetWare 4 1 was indeed a close one Based on the
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It has not been the intent of this paper to be an ardent Kay A S 1995 April 24 Windows NT cleans up

Microsoft cheerleader Whenever possible the criticisms of Microsoft is sweeping up sales among Unix users wanting a

the operating system have been noted as well as the more unified NOS Communications Week 39 4

strengths But from an objective point of view Windows

NT appears to be a viable product With its capability to Mace T Miller MJ 1995 September 26

work on VarIOUS multiprocessor platfonns built in Architectural review differences between IBM OS2 Warp

networking and a robust nature Windows NT has Windows 95 Windows NT and Windows 3 1 Your Next

significant potential While it may not be the ideal operating OS PC Magazine pp 132 6

system for all workplaces it has the features that could make

it a good fit for many power user and networked Microsoft Online 1995 Windows NT references

environments Available http www microsoft com

Whether or not Windows NT can unseat industry Mier E E Mier D C Smithers RJ 1995 June 19

standards like Novell Netware and Unix is hard to The NOS shoot out Communications Week p 46 5

detennine Will the upcoming versions deliver on all of

Microsoft s grand promises These questions can only be Person R et al 1993 Using Windows NT Indianapolis
answered after considerable experience and testing In the Que Corporation
meantime it would behoove anyone with infonnation

system responsibilities to take a hard look at the evolving Rigney S October 1995 Windows NT looks better all

race between computer platfonns Windows NT can run on the time Computer Shopper p 542 2

relatively inexpensive computer architectures such as the

Intel Pentium Pro and can provide a secure stable and very Suggested Readings
robust platfonn for applications traditionally run in Unix or

Novell environments All in all Windows NT warrants Chacon M King C 1995 June NT older and wiser

serious consideration as a mission critical operating system LAN Magazine pp51 4
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A Typology for Distance Learning Moving from a

Batch to an On line Educational Delivery System

Abstract

Distance education offers some major advantages in this type of environment This paper

develops an extension of the DeSanctis and Gallupe 1985 typology for groupware systems by

incorporating a third dimension communication Distance learning is defined as we know it today and

categories for delivery systems are specified The quality parameters for distance learning are analyzed
for student assessment and program evaluation

Introduction demands who are returning to college to obtain a degree
receive education necessary to change careers or continue

Today s post secondary institutions of business the lifelong education necessary to succeed in our society
education face major challenges as we near the 21st Holloway and Ohler 1993 While traditional

century While the number of institutions providing educational approaches may suffice for younger and

business degrees has increased dramatically since the senior aged students where traveling to campus for a

1970 s the number of traditional students attending quarter semester or longer period of time is possible
business school immediately after high school is these programs do not adequately address the needs of

decreasing forcing business schools to compete for a finite non traditional careeroriented students

group of students Kahn et al 1995 At the same time Distance education is especially attractive to

the survival of institutions of higher education is institutions of higher education because it is both cost

increasingly dependent on their ability to provide effective and has been shown to maintain the high

increasing levels of service to their constituents with educational standards to which colleges and universities

decreasing revenues Kahn et al 1995 aspire Technological advances accompanied by
In recent years distance education programs have decreasing costs have made these programs increasingly

proliferated to meet these changing needs by allowing cost effective Because of the opportunities for expanding
educational institutions to provide quality education to an student populations while maintaining quality education

expanded population of students Distance education or distance education programs are proliferating Thirty
the delivery of classes to geographicallydispersed seven states currently provide distance education through
students who are unable to attend formal classroom their public education networks Ely 1991 and degree

settings to take classes and pursue degree or certificate programs exist in universities and colleges throughout

programs For the past twenty five years the Open Europe Asia the United States Canada and the Far East

University in Great Britain has granted degrees to over Ely 1991 Finally studies evaluating the outcomes of

100 000 students in accordance with its mission of distance education have consistently shown positive results

making higher education accessible to all sectors of society and no differences in terms of achievement between

Romiszowski 1992 distance and traditional education Cheng et a1 1991

In the Western United States where many population This paper will explore the many forms of distance

groups are located too far away from a campus to allow education through the development of a typology which

class attendance 150 colleges and universities have categorizes distance education along three dimensions 1

formed the Western Cooperative for Educational direction of communication flow 2 predictability of

Telecommunications Consortium to provide distance physical location and 3 communication technology used

education to these populations In the International arena The typology substantially modifies the groupware

Mexico China Canada and the United Kingdom provide typology developed by DeSanctis and Gallupe 1985 so

televised classes and computer conferencing to their rural that it better applies to distance education

or disabled students who are unable to travel to campus to Initially the dimensions of the typology are defined

attend classes Next the various types of distance education are described

Distance education allows colleges and universities to in terms of the typology s dimensions Finally other

better meet the needs of non traditional students This is aspects of distance education not covered in the typology

particularly important as the proportion of these students is are explored
increasing while the proportion oftraditional students who

attend college on a full time basis immediately after high TvoololV for Distance Education

school is decreasing Appellate 1993 These students The typology describes distance education using the

are likely to be working adults many with family three dimensions of technology flow and location which
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largely determine the nature ofthe educational experience or video conferencing computer conferencing may also

This section will describe the nature of each of these use video or audio transmissions or mixed media a

dimensions and then the typology will be used to combination of two or more approaches At the present

categorize the types of distance education that are time video television transmission is the richest form of

currently in use communication used to transmit video and audio

Flow The direction of the communication flow information to individual students and is frequently
determines the interaction students can have with the located in their homes Daft and Lengel To transmit

instructor and with each other Three types of courses to groups of students sophisticated computer

communication flow are defined in the typology as shown conferencing systems incorporating both video and audio

in Figure I Simplex communication is only from the conferencing located in business conference settings or

instructor location to the student location but not from sophisticated classrooms are sometimes used Dutra

student location to that of the instructor This type of flow 1996

does not allow the student to respond to the instructor or to As thl costs ofcomputer technologies decrease more

provide feedback in a timely manner Typically the individuals will have access to more sophisticated
student vehicle for responses and feedback in these courses computer conferencing systems in their homes In the

is the United States mail meantime many distance courses use television for

transmission to students while using electronic mail for

INSERT FIGURE I ABOUT HERE two way communication between instructor and student

The typology caIl be a very useful tool for categorizing the

HalfDuplex communication is transmission in both various forms ofdistance education in use Using Figure I

directions from student to instructor and instructor to as a basis tht following examples fit nicely into the

student However communications can only occur in one matrix

direction at a time Usually instructors broadcast their Opc rationalization ofthe Tvpology
courses and later students provide feedback or comments The typology divides location into predictable and

Sometimes the communication media used for student unpredictable locations As the examples in this section

responses is not the same as the technology used for illustrate whethcer or not location is predictable has

instructor broadcast Students often use computer important implications for distance education Usually
conferencing or electronic mail for their feedback and student location is predictable when students are grouped
responses in specially equipped classrooms or library locations

Full Duplex communication allow simultaneous These locations can be equipped with specialized
communication in both directions Therefore courses can communication technology Since these technologies are

be truly interactive with both the instructor and students often very expensive it is not feasible to rely on the

benefiting from real time interactions questions and other existence of spec ialized technologies when students are in

responses Due to technological advances and reductions unpredictable IlX ations usually their homes

in technology costs the future will bring more and more For exampl schools can use their intercom systems
on line courses using Full Duplex communications for the broadcasting of speeches music or other messages

Location Students can be located in the same throughout th chool Figure 2 I or have computer
location as the instructor different but predictable assisted leammg software available for use in their

locations or different and unpredictable locations These libraries or classrooms on specially equipped multimedia

are shown in Figure I Obviously distance education only systems Figure 2 7 Sophisticated multimedia systems
exists when students and instructors are located in can combine computerized training with audio or video

different places Whether or not students are located in transmissions fl r use in the classroom or individually
predictable or unpredictable locations is important to Figure 2 10

consider because predetermined student locations can be

equipped with expensive receiving and transmission INSERT FIGURE 2 ABOUT HERE

equipment such as sophisticated computer conferencing
systems or interactive television This specialized Some types of distance education are similar for

equipment is too costly for the individual student Also predictablc and unpredictable locations Computerized
students located individually do not have the race to face training is an example However many students only have

interaction with other students that students located assess to the hardware and software in their libraries or

together have schools

Technolo2Y The type of technology used for course Although video course transmission is replacing audio

transmission determines the types of instruction which can to a large extent audio teleconferencing is still used by
be used Referring to Figure I courses can be transmitted universities and secondary schools to broadcast courses to

via audio audio tape telephone radio video television predefined locations HugdaW 1982 When there are a
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large number of listening locations it is impossible to audio or video transmissions to communicate to the

maintain the on line interaction with all locations student while the U S mail was used for distribution of

simultaneously possible using teleconferencing Figure 2 coursework submission of assignments and all other

3 In these situations audio interactions occur in only one correspondence Due to the length oftime from sending to

direction at a time Figure 2 2 An example ofthis type receipt of material using the U S mail this form of

of course is the University of Wisconsin s broadcasting communication is considered simplex in this typology
music courses to 200 listening locations in public libraries The use of radio and audiotapes for communicating
hospitals other civic locations organizations and the course content to unpredictable individual student

University s twenty six campus locations HugdahI1988 locations has been a cost effective easy to administer form

Secondary schools and institutions of higher education of distance education for decades Figure 3 1 Most

are taking advantage of the potential and affordability of students have had easy access to radios and tape players
video communications for distance education Schools at Therefore correspondence schools have traditionally
all levels are investing in video classrooms to receive included audiotapes in their course materials However

classes broadcast from a central location Figure 2 5 since most individuals own televisions and video cassette

Twenty five states broadcast televised classes and have recorders audio courses have largely been replaced by
recipient students in specially equipped classrooms video

Barker 1987 These states give their secondary and

college age students a wider range of courses to choose INSERT FIGURE 3 ABOUT HERE

from by broadcasting courses from a central location to

individual classroom settings located throughout their The most common form of video courses with one

states As part ofa statewide initiative promoting distance direction transmission is the telecourse Figure 3 2

education secondary schools in Utah use televised courses Hundreds of colleges and universities in thirty seven

to augment their course offerings while avoiding the hiring states currently use Public Television to broadcast their

of additional personnel to develop and teach elective courses These are a viable way for non traditional

courses remote and handicapped students to easily benefit from

In addition colleges and universities government and college courses which they are unable to physically attend

military organizations including the U S Navy and CatchploeI991 The Western Cooperative of 150

Congress as well as numerous business organizations colleges and universities throughout Alaska Arizona
have invested in interactive television systems for California Colorado Hawaii Idaho Montana Nevada
coursework and training Figure 2 6 A number of New Mexico North Dakota Oregon South Dakota Utah

colleges including Minot State College Stanford and Washington and Wyoming uses telecourses to provide
California State Chico have used interactive television to college coursework to rural handicapped and special need

successfully conduct courses students

Often there is more than one technology used for These courses offer student flexibility in both the

broadcasting distance education Television programs 74time and place in which they attend class Students can

broadcast to schools are sometimes accompanied by view the programs from any television receiving the

computer assisted learning materials which allow the broadcast station or can tape the classes for later viewing
student to further pursue the topic at his or her own pace Taping the courses also allows students to review sections

Figure 2 4 Frequently due to the expense of interactive of the course with which they are having difficulty or to

television students respond to televised broadcasts using rapidly advance through sections which are repetitive or

audio or electronic responses Figure 2 II On the other easy
hand as the costs of technologies decrease business and Business and educational organizations Kahn et al

some educational organizations may use video and 1995 are increasingly using electronic mail the Internet

computer conferencing systems to transmit training or or the World Wide Web to transmit informational

course information to distributed groups of employees materials to students Figure 3 7 These courses may use

located in rooms equipped with the appropriate hardware electronic mail over the Internet Figure 3 8 or have on

Figure 2 12 For example SUN and Apple use line discussions between groups Figure 3 9 using
computers equipped with video cameras for their electronic mail or groupware
interactivedistance training Many of these courses will send information using

When students are not in predictable locations more than one technology Students may supplement a

courses usually rely on more prevalent and affordable televised class with a computer tutorial Since students

technologies for course reception which students are likely can not usually afford interactive television or video

to have in their homes Early forms of distance education conferencing course designers will often have students

relied on one way or simplex communication from the communicate using electronic mail Figure 3 II or

instructor to the student Instructors frequently used participate in computerized group discussions Figure
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3 12 Usually student interaction is conducted using an

alternative method of communication

Figure 2 Operatlonallzation of

Imolications for Further Research theDistance Learning Typology

As can be seen in previous sections the typology can for Predictable Locations

be used to classify distance education In future research

other dimensions of distance education are important to Communication

consider in the research The social interactions of
TechilOIcgy

Audio br dcasts to

classrooms equipped

students are dependent on the number of students taking a
Intercom 10 Isten prcMde Teleconferencing

Audio transmissions subsequent to cIIIssroom

class together For individual students viewing distance
response using

1 microphone 2 3

courses from their homes they may not receive the Inter ctiwI

educational benefits which result from interacting with
TeIlMsed to aassrooms television and

10 speialy equipped wi1h video

their peers Also these students may be lonely The
VldflO equipped equipment for conferencing in

assrooms subsequent video equipped

United Kingdom computerized student
4 response dassroom

8

encourages
discussions and suggests that students visit the campus for

Ec1JcaItiONII Course tenets

sofwara cis1ribuled cis1ributed on the

to libraries and 1 World conferencing In

an orientationduring the degree program Ccmputer Mctroric WideWeb or equipped

clIIssrooms electronic 11 to assrcom

Class size is a determinant of the type and quality of 7 cIIIssroomorlibrarva 9

interaction When classes become toobig it is impossible C ed
TeIlMsed

courses wi1h Video and

to have students interact with each other The United
training with

elactronlc computer
lIIixod audio orvtdeo

r or comerencing

Kingdom s Open University uses computer and video
nsmission to

eudioby combined
classroom

10 microphone 11 12

conferencing to transmit courses to thousands of students

They call these courses stadium classes Obviously not Simplex HelfOuplex Full Duplex

all the students can interact with each other To allow
One difectlononly One direction atatime Both directions

simunaneousy

students to have quality interactions they have Direction of

computerized breakout rooms where students can have
Communication Flow

computerized discussions with a limited number of

students Finally the use of a facilitator has been found to

be critical to the success ofthese classes
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Introduction literature ofthis type ofresearch the study then presents the

hypothesis to be tested The research design and analysis

Total quality management TQM can play an
techniques are discussed next Finally the results and

important role in helping U S companies recover their
conclusions are presented

technological proficiency Companies such as Xerox and
Literature Review

Motorola have emerged as leaders in their industries as the

result ofimplementing TQM 1 TQM can be defmed as

an approach to planning and implementing continuous A search of available literature did not reveal any

organizational improvement Its focus is on satisfying studies testing the effectiveness ofStatistical Process

customers desires identifying problems building Control to the sw cess ofTQM programs However many

commitment and encouraging open decision making articles have been written concerning the factors for a

among workers 18 successful TQM program Several authors have stated that

for TQM programs to be successful in any organization

TQM involves two major components The first factors such as management commitment including the

component is the use ofstatistical tools such as
CEO employee involvement teamwork cultural change

flowcharting Pareto analysis cause and effect diagrams ongoing training communication and commitment to

and statistical process control in the decision making quality must be implemented into the organization 2 3

process These tools help abolish nonvalue added activities 4 5 6 7 8 9 10 12 13 14 IS 16

in all functions 1 The second component is a change in

managers behavior going from managers who direct are Many U S organizations such as LL Bean Inc

competitive rely on rules and organizational hierarchy General Motors Corp Universal Foods Corp and Hewlett

make separate decisions view people as costs and promote Packard Co are actively dealing with the issues ofbeing
sameness privacy and passivity to managers who lead on the mature and declining part ofthe success cycle as a

guide cooperate focus on the process use informal result oflosing market share to foreign competitors These

networks view people as assets and encourage variety organizations are implementing TQM and are achieving

flexibility openness sharing risk taking and involvement success by im l menting it correctly in their organization
I while at the same time keeping employees involved in this

ongoing process 2 3 10 17

Both ofTQM s elements are implemented with the

intention of meeting customers needs TQM s effective TQM involves the combination ofboth qualitative

implementation relies on developing a business plan and quantitative techniques Companies thus far have

established on core skills and providing value added placed more emphasis on the qualitative aspects ofTQM
customer focused processes whether it be in a hospital or a however companies will not realize the full advantages of

service type industry 1 TQM until quantitative techniques are integrated into their

operations 11

This research examines the association ofseveral
variables that are used in TQM implementation in hospitals Research Hypothesis
manufacturing and service organizations The variables

are analyzed in two groupings qualitative measures of TQM programs are notalways effective This

TQM and quantitative measures ofTQM The study research attempts to identify those factors contributing to

depicts the successfulness ofTQM and whether qualitative success failure ofTQM efforts The research hypothesis is

orquantitative measures are a detemlinant of this success TQMprogroms tire successful in organizations when

Beginning with a briefbackground on supporting
their approacll 10 TQM is based on the application of
StatisticalProcess Control toolsprinciples rather than

solely on qualitative measures
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Methodology 72 indicated it is a continuing process indicating that
28 believed that their TQM program had a limited life

A questionnaire was developed and mailed to 1484
Quality Managers in a four state area Louisiana Texas The questionnaire measured three indicators ofa

Arkansas and Mississippi The questions addressed the successful TQM program

following issues Customer research

Classification oforganizations Improved product
Degree ofsuccess with TQM Respondent assessment ofsuccess

Determination ofexisting TQM program Total responses to these indicators reveal 34 have

Use ofquantitative and qualitative tools positive customer research 38 partially positive 1 not

Years to implement TQM program positive and 27 not doing customer research

TQM framework Improvement in product saw more positive results with

Results ofcustomer research 57 indicating improved product quality 39 partial
Initial training time improvement and 4 saying no improvement
Improvement in quality ofproduct
Abandonment ofTQM The last measure of success revealed that 45 of the

respondents indicated that their TQM program is successful

A pilot study was done to test the questionnaire s while 50 say it is partially successful and 5 say it is not

adequacy The pilot study was conducted at University successful

Medical Center in Lafayette Louisiana A total offive Tables 4 5 and 6 show a statistical summary of

individuals participated in this test Modifications to the individual TQM performance by type oforganization
questionnaire were made after this was completed

A significant finding is the high rate of organizations
Descriptive statistics Spearman rank correlation and that are not engaged in customer research Manufacturing

logistic regression were used for the analysis performed in firms have the highest proportion for lack of customer

this study Descriptive statistics were used to formulate research hospitals the second highest and service
initial ideas of the data that were then compared to the organizations the lowest This finding is significant because

statistical analysis to form the conclusion ofthe study The of the fact that TQM s basic philosophy is determining the

Spearman rank correlation statistic was used to measure the needs of the customerand meeting those expectations
association between two variables quantitative and

qualitative tools Due to the discrete nature ofthe All three sectors show similar occurrences for being an

variables logistic regression was performed to determine unsuccessful experience The tables also reveal a low

whether the model explains a significant amount of occurrence of abandonment ofTQM by all organizations
variation ofthe dependent variable

In all three indicators of success manufacturing firms

Results
show the greatest level ofsuccess while service organizations

Descriptive Statistics
are the second most successful and hospitals are the least

The response rate ofthe survey totaled 365 returned
successful Furthermore the tables reveal that hospitals have

surveys or25 Table I show the breakdown in frequency
the highest occurrence of being partially successful service

and percentage ofthe usable responses received from the
organizations the second highest and manufacturing firms

mail outof the questionnaire
the least partially successful

Of the returned questionnaires 34 or 9 have not
The next series of tables compares qualitative and

implemented TQM These responses were omitted from
quantitative TQM tools by four comparisons Table 7

the sample Manufacturing represents by far the largest
summarizes the entire sample by the observed mean and

percent time the tool is used The least often used tools are
number ofresponses at 184 or 56 hospitals at 92 or affinity diagrams and selection grids These two tools are
28 and service organizations at 55 or 17

Implementation ofTQM as shown in Table 2 is at high
used for the purpose ofproblem identification and solution

planning The reason that these two tools are not used as
levels suggesting that TQM is very popular at this time much may be the fact that several other tools are more
Hospitals have avery high implementation rate due to new

popular and are designed for the same identical purposeaccreditation standards in 1994 Because of these new

standards many hospitals are new to some aspects ofTQM
Some examples ofthe more popular tools are control charts

This is reflected in the success rate of hospitals as

flow charts brainstorming and Pareto analysis All of the

mentioned later in the paper When asked how long the
tools fit into four categories which are

respondent organization took to fully implement TQM
Problem Identification
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Solution Planning Table 14 15 and 16 show how often TQM tools are

Evaluating Indicators used by successful partially successful and unsuccessful

Data Analysis organizat ions

The statistical analysis later in the paper will discuss the

analysis and results that were used to determine the extent to It is apparent from a review of these tables that

which either quantitative or qualitative tools were used organizations who are successful use quantitative tools more

than organizations who are not as successful The variance

In comparing manufacturing firms to the total sample becomes greater for organizations that are not as successful

it is apparent that the use ofqualitative tools is below average The only exception seems to be the qualitative tool of

and the use of quantitative tools IS above average brainstorming which is the most often tool used ofthe three

Manufacturing fIrms have the highest level of success The groups manuflcturing service and hospitals A major
comparison ofservice organizations to the total sample shows quantitative tool is control charts which are used to identifY
a below average use ofboth qualitative and quantitative tools special and common causes Successful organizations use

this tool 68 ofthe time

On the average hospitals are using both qualitative and

quantitative tools slightly more than the total sample Statistical Analysis
However hospitals are the least successful The two most Th statistical analysis consisted ofa computation ofthe

used quantitative tools in the total sample are Pareto charts Spearman rank correlation hypothesis test and logistic
and sampling As for qualitative tools now charts and regression The Spearman rank correlation was used to

brainstorming are the most signifIcant This average is compare the qualitative and quantitative TQM tools This

consistent for each ofthe classifIcation oforganizations was done to determine whether a signifIcant difference exists

between the two populations of tools The results of this

The questionnaire addressed the framework of TQM computation revealed a correlation coefficient of 65714

thathas been developed from the Deming model The PDCA This coefficient suggests that there is a negative correlation

Cycle originally developed by Dr Walter A Shewhart between the tVlO groups oftools showing that as the use of

provides the structure for process improvement and Process one group increases the use ofthe other one decreases This

Action Teams which provides employee empowerment correlation was also used to calculate a Z statistic used for

Table I I shows the extent to which these two factors are hypothesis testing
developed and used among all ofthe organizations

The folloing hypothesis was formulated and tested

Table 11 clearly indicates that organizations which are Ho There is no signifIcant relation in the population
successful with TQM use Process Action Teams more than between the Qualitative and the

organizations which are not successful Table 12 makes Quantitative tools Ho p 0

similar comparisons with the PDCA Cycle HA There is a signifIcant relation in the population between
the Qualitative and the Quantitative tools

The low percentages shown in Table 12 are signifIcant HA p 0

because ofthe fact that PDCA is such an important element The confidence level used to test the hypothesis was 05

ofthe framework ofTQM Hospitals use both Process Action With a two tail test the acceptance region for Z is between

Teams and the PDCA Cycle more often than manufacturing 1196 The calculated z value equals 2 28 therefore the null
and service organizations since the accrediting organizations hypothesis IS rejected causing the acceptance of the

in 1994 are requiring their use Organizations within the total alternative hypothesis
sample that are successful use PDCA more often than

organizations that are unsuccessful Manufacturing Logistic regression was conducted to determine if the

companies and hospitals which are successful use PDCA qualitative and or quantitative tools explain the variation of
more often the dependent variable Several choices of a dependent

variable were used including the question concerning
Months of initial training was on the questionnaire to whether the respondent considered their TQMprogram to be

obtain how much training is given before the implementation successful the question of receiving positive customer

ofTQM As can be seen in Table 13 most organizations train research and whether the product had improved The logistic
their employees an average of 5 to 6 months Sixty two regression modl 1 expresses the dependent variable in binary
percent of the service organizations spent over 6 months terms of either 1 or 0 In this analysis the 1 is

training their employees A fairly significant percentage unsuccessful and the 0 is successful in each of the three

provided no training which is obvious in the manufacturing categorit s in the table Each of the dependent variables
sector included both successful and unsuccessful responses The

purpose ofusiiflg the logistic regression was to learn whether
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the qualita ive or quantitative variables explained a variation tools are used more by organizations that are more successful

in the dependent variables Table 17 is a summary of the Also as an organization moves from partially successful to

independent variables p values obtain from the regression unsuccessful in the study quantitative tools became less used

Qualitative tools are also useful within the TQM philosophy
The overall p values for each ofthe regression runs are especially within brainstorming Brainstorming is the number

as follows one used tool by all organizations in the study
Stated Successful Qualitative Tools 0004

Quantitative Tools 0044 It was revealed in the Spearman rank correlation that

Improved Product Qualitative Tools 0079 quantitative and qualitative tools are negatively correlated

Quantitative Tools 0009 This suggests that organizations concentrate on one group of

Customer Research Qualitative Tools 0002 tools at the expense ofthe other group Tables 14 15 and 16

Quantitative Tools 0556 support this fmding The hypothesis test also proved
there was a significant difference between the two

Below is a listing ofthe percentage ofthe variables correctly populations The fmal test of Logistic regression further

classified proved the relationship of the two groups oftools and the

Stated Successful Qualitative Tools 8951 success ofTQM
Quantitative Tools 90 60

Improved Product Qualitative Tools 92 1 3
Bibliography

Quantitative Tools 92 82
Customer Research Qualitative Tools 99 05 1 Bhalla Sushil K and Satish K Wason Managing the

Quantitative Tools 9612 Technological Process Quality Progress January
1994 81 85

Both of the overall p values and the percentages correctly
classified indicate that regression model is significantly 2 Braunstein David Recapturing the Spirit Journal for

explaining the variation in the dependent variables The only Quality and Participation September 1989 48 53

potential problem in p values is with customer research

Quantitative Tools 3 Caudron Shari Change Keeps TQM Programs
Thriving Personnel Journal October 1993 104 107

Conclusions 4 Danne Denise Jane Total Quality Management in
Industry and Its Implications for Secondarv Education

The sample ofthe population that was the focus ofthe Education Restructuring Pepperdine University
study Louisiana Texas Arkansas Mississippi suggests that 1992 249

the TQM management philosophy is very popular in this

region of the United States This fmding is consistent with 5 Davies Ken and Peter Hinton Managing Quality in

current literature reporting that TQM is not only popular in Local Government and the Health Service Public

the United States but also internationally Money and Management January March 1993 51 54

The success rate of 51 for manufacturing 40
6 Doyle Kevin Who s Killing Total Quality Incentiye

service and 34 for hospitals are surprising The researchers August 1992 12 19

expected the success rate to be much higher The statistics
7 Esler Bill Teamwork Key to SPC Success Graphic

gathered from the research show that many organizations are

partially successful This fact was not expected by the
Arts Monthly May 1992 78 82

researchers Also not expected was the low proportion of 8 Gilbert James D TQM Flops A Chance to Learn from
organizations using the PDCA Cycle since it is well the Mistakes ofOthers National Productivity Review
recognized to be an important framework of TQM Autumn 1992 491499
Additional research to discover the reasons structure and
their effectiveness is an interesting source offurther research 9 Ginnodo Bill and Richard S Wellins Research Shows
Another interesting topic to explore in the future is the that TQM is Alive and Well Tapping the Network
correlation of time since TQM is implemented to the success Journal Winter 1992 1993 2 5

II of the program This could have positive implications on a

large number ofpartially successful responses received 10 Grayson Curt An Exploratorv Study of the Relative

Impact of Organizational Contextual Factors on

Analysis of the data reveals that quantitative and Individual Decisions to Buy In and Maintain

qualitative tools do effect the success ofa TQM program It Commitment to an Organization Wide Total Quality
is quite apparent from Tables 14 15 and 16 that quantitative Management Effort Employee Satisfaction
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Recognition California School of Professional ICI2iL I 202 I 56 I 121 I 33 I
Psychology 1993 247

Table 3

11 Heinrich George Integrating TQM With Statistical and I TQI1 Research Total Sample I
Other Quantitative Techniques National Productivity

Measures If 1 Partially I Not IReview Spring 1994 287 295 Domg

12 Kim Pan S and Delinda D Johnson Implementing
Customer Research 34 38 1 27

Positive

Total Quality Management in the Health Care Industry Product Ha Improved 57 39 4 N A

Health Care Supervisor March 1994 51 57
Stated T M 45 50 5 N A
Success III

13 Lengnick HaIl Mark L George Heinrich and Earl
Table 4

Middleton Employee Involvement Makes TQM I Customer Research Positive IWork Personnel Journal October 1993 108

peof Yes Partially No Not
14 Longenecker Clinton O and Joseph A Scazzero Total Hianizatillll Dom

Quality Management from Theory to Practice A Case Manufacturrng 41 29 1 28

Study International Journal of Quality and Reliability
Service 37 37 2 22

Management 1993 24 31
spital 16 50 2 25

15 Pascoe Larry Bruce A Study of the Importance ofKey
Table 5

Components ofTotal Quality Management Programs in

boo Product Has Improved IAmerican Manufacturing Finns Quality Management
Management Commitment Customer Orientation llipe of I Partially
Employee Involvement United States International OrQ mization

1

University 1992 156 Manufacturing 63 31 5

Senice 51 44 4
16 The Quality March Part 3 Hospitals and Health

Networks January 5 1994 45 48 Hospital 42 48 3

17 Rohan Thomas M New Crisis in Quality Industry
Table 6

Week October 15 1990 11 4 I Stated TQM Successful I
T of Yes Partially No Abr8Red

18 Sorensen Peter and Deborah Weber Organizational
OHanizatlon

Cultural and TQM Implementation Training and Manufacturing 51 43 5 5

Development April 1994 69 71 Service 40 56 4 7

Tables Hospital 34 54 5 4

Table I Table 7

TOM I Totlll 1 I TQM ResearchTotal Sample I

TIJle of Frequency Relative Q4j lit tive Mean QUllftit tiv Mean
Org ization Frequency 00 s Tlma e 00 s jUse

Manufacturing 184 556
Flow Chart J4 60 Control 33 58

Service 55 166
Chart

Hospital 92 278 tfe
27 43 catter 24 35

iagrams

I Total Useable I 331 I 100 I
Diagram

Multi voting 24 35 Pareto 3 5 63
Charts

Table 2

Imntementation of 1 011 15t1nity 16 15 Sampling 3 7 68
lagram

oneof Fully Percent Partially Percent Brainstorming 40 75 Run Chart 31 53
r anization n

trelection 15 13 Histogram 33 58

Manufacturing 116 63 68 37
rids

Service 36 65 19 35
Task List 33 58

Hospital 55 60 35 38

150



Table II

I Process Action Team I
TaskList 32 55 no

Tlre o Mean

pMent
su

r
ul llffff

Histogram 3 1 53 yes

Org IzatJon o
s we rl fgS d

00 me sed Control Chart 30 50 yes

Run Chart 29 48 yes
Total Sample 3 8 70 78 63

fifeU ffiag 2 6 40 no

Manufacturing 3 7 68 78 55

Service 3 7 68 73 63 Multi voting 2 4 35 no

Hospital 4 2 80 85 82 ScatterDiag 2 2 30 yes

Table I2 Affinity Diag 1 6 15 no

I PDCA Cvcle I Selection Grid 15 13 no

Tlre o Mean

pMent sUl
1 llfff 1 Table 16

Org IzatlOn o
s we 00 me sed I Stated Unsuccessful Irl e sed

Total Sample 2 5 38 35 30 TQM Tool Mean PryJ mon QUlf rtive
Manufacturing 2 3 33 35 22

Brainstorming 3 7 68 no

Service 2 1 28 17 25
Sampling 3 0 50 yes

Hospital 3 0 50 55 50 Pareto Chart 28 45 yes
Table 13 Task List 27 43

I I
no

Months of Initial Training
Control Chart 27 43 yes

eQf 1 2 3 4 5 6 Oier fro Mea
Histogram 26 40amzatJon T J n yes

nlU

Flow Chart 2 5 38 no

Manufacturing 19 15 7 43 ll 5 6

Service filluse Effect 2 3 33 no
ll 16 4 60 5 5 6 lag

Hospital 15 14 14 39 4 5 6 ScatterDiag 19 23 yes

Table 14 Multi voting 19 23 no

I Stated TQM Successful I Run Chart 1 8 20 yes

TQM Tool Mean
Pr1edion QUlf rtive Affinity Diag 12 5 no

Brainstorming 42 80
Selection Grid 10 0 no

no

Sampling 3 9 73 yes Table 17

Pareto Chart 3 8 70 yes I Logistic Regression Independent Variables p values I
Control Chart 3 7 68 yes TQM Tools State IFftJJ f PosiWe CustomerSuccess ul esea rc

Histogram 3 6 65 yes I Quantitative l p iiI ii i wtii P ii i i
Flow Chart 3 6 65 no

Control Chart 993 228 800

Run Chart 3 5 63 yes ScatterDiag 626 765 702
TaskList 3 4 60 no Pareto Chart 879 961 821

filluse Effect 3 0 50 no
Sampling 5 089 145lag

ScatterDiag 2 7 43 yes Run Chart 020 072 202

Multi Voting 24 35 no Histogram 516 969 371

Affinity Diag 1 7 18 I Qualitative I
ii Y i

iii ii
no

Selection Grid 1 7 18 no Flow Chart 004 010 200

Table 15 fifeU 990 546 122

I Partially Successful I Multi voting 494 779 620

TQM Tool Mea ProBorHo Quarcit tiv AffinitiveDiag 692 752 178n n se e 00

Brainstorming 3 9 73 no Brainstorming 843 840 971

Sampling 3 6 65 yes
Selection Grid 985 985 985

Flow Chart 33 58 no
Task List 360 554 044

Pareto Chart 33 58 yes

151

1111 1



Senior Project Case Study The lVfentors View
Kris Enzor

Kathi Gradle

K C Small Business Computer Consultants Inc

kandc@usouthal campus mci net

Abstract

Mentors are recruited to assist senior project course teams who work on real world projects by helping to overcome

obstacles in domain or technological areas This paper attempts to describe for one such project the strategy problems
encountered and the plans for improvement from the perspective of the mentors

Introduction The mentors had the following goals and objectives
planned in accordance with the course objectives

The School ofComputer and Information Sciences at To provide students to real world system

the University ofSouth Alabama requires atwo quarter design and implementation experiences

capstone project course sequence in the senior year The To provide opportunities to develop

sequence is intended to bridge the gap between academia communication and interaction skills with real

and the real world by giving student teams an
world clients

opportunity to work on projects that To complete a system implementation for a real

involve greater complexity than those world client

encountered in previous academic experiences To deliver awell documented well written

involve real world situations and system to the client

communication with real clients

involve long term commitment with the same The Strategy
team members for the same project

The cllient a manufacturing facility presently use a

The projects tend to be much larger in scope than ten year old custom software system to produce estimates

previous projects and are often suggested by local industry and contracts for construction The software lacks the

or otheruniversity departments Students are expected to functionality to maintain inventory calculate labor costs

devote sufficient time to successfully complete these or producf shipping tickets Many ofthese tasks are done

projects and to treat their project as a real job Students through other software packages The new system would

are expected to produce feasibility studies meeting reports extend the old system to include the order processing
and journals well documented phases ofthe software inventory and shipping functions while retaining all

development Iifecycle and formal presentations existing functionality

During the past year a project to redesign an existing The present system has no existing documentation

software system involved ten students on three teams and other than sourCf code and output reports It was written

two project mentors The mentors University alumni and using an obsolete database management system Minor

consultants in a local computer consulting firm presented report changes had been accomplished over the past
the project to the Senior project class for the following several years but the addition ofnew functions was

reasons impossibh to complete in a timely and cost effective

Many oftheir projects are small to medium sized manner

projects and therefore would be excellent

learning experiences The traditional waterfall development lifecycle was

The projects could lead to employment used in the analysis and design of the new software

opportunities for students system The mentors prepared a general plan for

It would be an opportunity for the alumni to conversion to a nt W system consisting ofthe following
share professional experiences with students five phases
It would be an opportunity for the mentors to Phase One reverse engineer the present system

keep abreast ofnew philosophies and documf llting its functionality data requirements
methodologies being taught in the University and outputs
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Phase Two complete the analysis and design of to produce a low level design specification for
the modules of the new system to meet existing the modules to replace the existing system
functionality

These six students worked together for several weeksPhase Three extend the analysis and design to

include new functionality and outputs according analyzing the business requirements conducting
to the clients request interviews and preparing design documents At this
Phase Four develop test and install the new point they separated into two teams consisting ofthree

system modules to perform current functions students One team the design team moved to Phase
Phase Five develop test and install additional Three and the other the implementation team to Phase
modules and complete user documentation Four

The estimated time to complete these five phases was Phase Three
approximately twenty seven weeks Phase One was

scheduled for the first nine weeks Phases Two Three and The requirements ofthis phase included low level
Four were scheduled for the second nine week period definition analysis and design ofthe additional modules
Phase Five would be performed in the final nine week This team was provided with source documents
period supporting order processing inventory shipping and

scheduling operations which were to be automated The
Phase One resulting analysis and design document was to be added

to the existing documentation to provide the total system
Because the Senior project class is only two quarters view

long it was decided to begin the first phase with students
from a Software Engineering class The mentors provided Phase Four
the students with a laptop computer with the existing
software installed and samples ofall output documents The implementation team was assigned the software
Weekly meetings were scheduled to answer student development process User interface screens were

questions Since the objective ofthis phase was to designed for approval by the client A working version of
understand the functionality of the current system the the software with user documentation providing the
students did not have direct contact with the client The current functionality was to be delivered
team was prepared to make suggestions for improving the

design and the user interface The software engineering Phase Five
team prepared a system document ofthe existing software
as well as data flow diagrams entity relationship diagram The design and implementation teamswere to rejoinand a set of system specifications to extend the system development in Phase Four by the

functions identified in Phase Three Final versions ofthe
Phase Two end user reference manuals and system documentation

were to be completed The new system would be installed
The second phase began with six students in the first and training provided to the users The students would

quarter ofthe Senior Project course No student from the have the opportunity to monitor the installation for
software engineering team belonged to this group satisfactory performance
However one was available for consultation The new

team received the existing system documentation from The Problems Encountered
Phase One together with the laptop computer containing
the existing software

The major problems experienced during the project
included

The objectives given to the team for completion in
misdirected focus

this phase were
ineffective communication

to analyze the supplied information
poor group interaction skillsto conduct interviews with the mentors and the
inadequate time management skillsclient
lack ofcommitment

to produce a high level design specification for
unrealistic expectationsthe order processing shipping inventory and

scheduling modules and
The problems stated above are interrelated and
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indicative ofthe problems seen in the real world They energy on activities unrelated to their project
affected the mentors the students and ultimately the

success ofthe project Time management was further compromised by the

fact that some students were enrolled in the Systems

The focus ofthe project shifted prematurely from Analysis and Desi gn course simultaneously with the

analysis and design issues of Phase Two to the Senior Project course These were students caught in

implementation issues ofPhase Four The team did not catalog transitions because ofcurriculum changes Both

fully understand the document they received from Phase courses are very time consuming In addition analysis

One They relied on it as the complete analysis and design and design skills are essential to the Senior project course

ofthe new system This document was not the analysis
and design for the new functions ofthe system only those Long term commitment to the project was missing

of the existing system because a majority ofthe team members were not

required to enroll in both quarters of the Senior Project

Their concerns shifted to the implementation tools course due to clJniculum changes The mentors

they were required to use for programming Team anxiety perceived a lack of commitment from some ofthe team

over using an unfamiliar tool translated to a focus on the members due to their personal obligations They were not

tool not the problem Time was lost trying to redirect the committed to their project as a real job

focus
To the mentors this was a real job The client

At this point communication problems began to arise agreed to participate at the request ofthe mentors at no

First the mentors were failing to communicate with the cost to the client All work done by the students was

students The students did not regard the mentors as considered part 0ftheir regular course work the mentors

resourcesto help in the organization of the tasks to be donated thl ir time to the project A client bill was

performed Instead the students reacted to requests for produced detailing the hours worked but no charge was

documentation revisions and time logs as obstacles to their associated with thl hours The mentors made a

progress and unreasonable demands The students were commitment to the client to deliver a working

also experiencing communication problems within their documented system

teams Some team members regarded each other with

mistrust The course professor attempted to reestablish It became apparent that the expectations were

dialog between all parties involved but had little success unrealistic under the current conditions The original plan
and time frame could easily have been met with teams

Poor communication naturally led to poor group comprised ofexperienced systems analysts With the

interaction Once the team split into two groups for additional time required to assist inexperienced analysts
Phases Three and Four the two teams halted all in the learning process the project was still feasible The

interaction with each other and developed their own unfortunate communication and interaction problems

agendas The team members failed to realize that one team undermined the analysis and design phases ofthe project
could not succeed without the other The final deliverables

depended on the combined efforts ofthe two teams Plans for Improvement

Time management became a problem early in Phase Some areas f r improvement include

Two The students did not understand the type of documentation

commitment necessary to complete a project of this scale cllient communications

Initially the team was allowed to set their own schedules mentor communication

but as it became clear the students were inexperienced at groupimeraction skills

project planning the mentors sought to help them set

deadlines Better documentation requirements should be

prepared for the students The students were unable to

Another time management issue developed when the produce adequate documentation because they felt they

project team compared the status of their project with had learned several different standards in different

other projects in the class Their classmates were in the classes They did not know how to achieve the

requirements development phase This project was at a documentation that was specified Hopefully by more

different stage in the lifecycle because it had begun a clearly stating thE specification the documentation will

quarter earlier Therefore it could not be compared to the be easier to produce Because the same team might not

other projects The students expended much time and follow the proj crr to completion communication through
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documentation is critical This could be accomplished by Documentation mock interviews and more student
reviewing previous documentation and stressing the value contact will promote the opportunity for better group
to the user and the programmer interaction Planning more working meetings would

provide time for the students to get help for specific
In order to assist the students in client interviews problems they may have The mentors would like to

mock interviews would be required to insure the students share other aspects of systems development such as

are prepared for client interaction The students could hardware installation exploring development tools
practice expressing the problem statement using client network installations or reviewing other projects
tenninology while developing appropriate questions for
the client The mentors would act as the client in these Conclusion
mock interviews in order to establish better
communications with the students After a careful review ofthis project the mentors

have detennined there were flaws in their strategy which
The mentors would require more student contact led to some of the problems encountered Many of the

through written and verbal status reports Each team problems can arise in ill1Y project Time management andmember would have an area ofresponsibility and report communication are critical to all projects The mentors
on their progress individually and as a team These will continue to improve their strategy and skills and look
reports would be brief and in journal fonnat including forward to working with another Senior project team in
date amount of time and activity perfonned By the future
reviewing these reports frequently the mentors would be
able to maintain the focus ofthe project and identify
potential time management and communication problems
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Exploding the Myth that the Gender Factor is a Si nificant Determinant of

Performance in Computing Courses at a Four Year College

Alexander Heslin Jr Ph D

Department of Computer Teclmology
Fort Valley State College

Abstract

The purpose of the study is to detennine whether there are significant differences in perfonnance among males and

females in the Computer Literacy course given at a four yearhistorically black ollege Also the research was

conducted to detennine the influence ifany of male versus female instmctors The class is required for many ofthe

majors in the School of Arts and Sciences School of Agriculture and the School of Education A typical Computer

Literacy class at this college is composed ofat least 98 African American students The class consists of intensive

lecture and lab work in five modules Computer concepts hardware and software architecture programming and

systems analysis concepts robotics artificial intelligence and societal impact operating systems word processing

spreadsheets and database technology Classes meet each day and students are required to turn in approximately 50 lab

practicals during the quarter The results ofthe study are based on the perfonnance of 875 students over a four 4 year

period

Summary
have more foresight about the use ofcomputers in their

future occupations The popular belief is that the

The purpose ofthe study is to detennine whether answer to these and other questions regarding female

there are significant differences in perfonnance among use of computers is yes Although the commonly held

males and females in the Computer Literacy course given beliefs degrade the image offemales observations and

at a four year historically black college Also the perfonnance records in the classroom fail to support the

research was conducted to detennine the influence ifany myths

ofmale versus female instructors The class is required
for many ofthe majors in the School ofArts and The myths originate in published studies

Sciences School ofAgriculture and the School of comparing performance levels of males and females in

Education A typical Computer Literacy class at this elementary and secondary schools and are cited in

college is composed ofat least 98 African American gender research conducted at the college university and

students The class consists of intensive lecture and lab workplace levels Often the studies report marginal

work in five modules Computer concepts hardware and levels of statistical significance that is overlooked by the

software architecture programming and systems analysis next generation researcher citing the work The result is

concepts robotics artificial intelligence and societal that the original study is taken out ofcontext and

impact operating systems word processing accepted as though there is true significant difference

spreadsheets and database technology Classes meet Denmark Russ o Frieze and Sechzer 1988 The next

each day and students are required to turn in generation researcher may perpetuate the myth by

approximately 50 lab practicals during the quarter The publishing more marginally statistical significant work

results ofthe study are based on the perfonnance of 875 based on margmally statistical significant work and so

students over a four 4 year period
forth Eventually the compound error is publicized in

the media and becomes crystallized as the salient beliefs

Background
of parents students and personnel departments Valerie

Clarke Clarke 1992 p 73 summarizes the process

Is there really a significant difference in
In those cases where parents have read these

perfonnance among male and female students in

computer courses Are female students more anxious in exaggerated reports e g Benbow and Stanley 1980

working with computers Do female students have more
they have accepted them and believed that their

negative attitudes toward computers Do male students daughters lack specific abilities whereas parents who

have not read 1 hese reports believed their sons and
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daughters abilities were equivalent Eccles and Jacobs Research Studies not Supporting Gender
1986 Essentially the small differences reported in the

Differencesresearch have lead to the development of sex based
differences in the attitudes and expectations subject Other studies have found contradictory resultschoices and performance outcomes oftheir sons and

daughters Females have a less positive attitude toward computers
than males but the difference in attitude is not

Prior Research
significant Nickell 1987 Females are far more

pleased than males with success at the computer and this

The literature is rich in studies relating gender and
in turn fosters a positive attitude Aman 1992 Females
enrolled in accelerated math classes rejected the notion

computer use For example the ERIC database on CD that computers are a male domain felt that computersROM contains over 200 entries
would be helpful to them in the future and were positive

Research Studies Supporting Gender
about their computer studies Kwan 1985 Other
studies demonstrate that females can compete or

Differences outperform their male counterparts Anderson 1987
Clarke and Chambers 1989 Fetler 1985 Ivenstosch

Most ofthe studies reviewed for this work support Kersteen and Linn 1987 Linn 1985 Women who
the gender myths For example an international study work with computers outnumber men more than two to

Reiner and Plomp 1994 involving over 70 000 students one Losee 1992 Childers Childers 1992 found no
in 10 countries concluded that females know less about indication that feminine sex typed females were more
information technology than males enjoy using the negative about computers although masculine sex typed
computer less and expect more software problems males had significantly more negative computer
Students with positive attitudes toward computers have attitudes than androgynous males or females Childers
greater expectations that their future occupation will 1992 Grogan 1991 Sariya 1991 Carl 1988 Von

require the use of Holzen 1993 concluded in their doctoral dissertations
computers and females have less expectations than males that gender did notpredict computer anxiety and
Nickell 1987 Wilder et al Wilder Mackie and attitudes toward computers 8aker 1990 found that the

Cooper 1985 report that students describe computers as relationship between the level ofcomputer anxiety and
masculine objects suggesting that students approach the gender the age or the racial heritage of her study

computer interactions as though the computer is male group was notsignificant
In the same study entering college students were

surveyed and it was found that females who had Research that Questions the Validitycomputing experiences comparable to males nonetheless
ofGender Differences Studiesfelt less experienced than males Webb Webb 1984

reports that female majority groups showed lower
Kayl992 found a great deal of confusion inachievement than males and that the females directed

most of their interaction to the males In that study
research of gender differences in computer related

Webb found that females are less likely to obtain any
behaviors She recommends that researchers be more

needed help in a mixed sex group Females tend to defer
specific about what attitudes are being measured be

to males in cases where both want to use the computer
more precise about the skills being measured specify

80ss 1982 Females as a group rate themselves lower
the tasks the computer is being used for and what age

than males for perceived self efficacy on computers group is in the sample
Dambrot Watkins Malek SilIing Marshall and Garver

Summary of Prior Research1985 Lockheed 1985 Miura 1987 Ogozalek 1989
Females see computers as tools to solve problems

As seen above a large percentage of the researchGerver I 989 Marko of 1989 When they find that they
can t solve problems with computers females lose interest to date has concentrated on linking attitudes and gender
in them Bernstein 1992 In a study of corporate work here are studies e g Anderson 1987 Clarke and

environments Michaels 1993 results ofstatistical Chambers 1989 that correlate gender and behavior

analysis indicated significant gender differences on
Le performance Unfortunately the popular image of

measures of computer anxiety and overall attitude toward females and computing has come from the studies

computers linking gender and attitudes The problem is that
attitudes are nota stable characteristic and do change
over time Many researchers have found that attitude
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toward computers or any infonnation technology MINITAB The probability distribution of the grades for

changes with increased usage regardless of gender this period of time is as shown in Table I

Therefore measuring attitudes is similiar to hitting a

moving target What is needed is more research The statistics on the percentage of students

confinning or denying the popular belief that females withdrawing from the Computer Literacy class are

perform less well than males at computing misleading A number of students pre enroll in the

course in order 10 have the minimum number of credit

The Research Study
hours required by Financial Aid These students usually

drop the class without ever attending Table I

In the past four years 875 students have enrolled in demonstrates that female students perfonn better than

the Computer Literacy course The perfonnance records their male colleagues at every grade level

ofthe students were analyzed using LOTUS 1 2 3 and

A B C D F I W

Males 103 257 215 151 125 029 119

Females 179 264 245 101 092 025 093

Ta ble 1 Distribution of Final Grad cs

Including lncompletes and withdrawals

Tests for Significant Differences all grade II vels except in the A category In the A

category females perfonned significantly better than

Statistical tests were conducted to detennine if male students

there is asignificant difference in perfonnance among

the male and female students data The z test was used Research indicates that female students perfonn

to test the equality of the proportions listed in Table 1 better with female instructors The perfonnance data for

above At alpha 05 the hypothesis that there is no
the students by sex of instructor is shown in Table 2

significant difference in the proportion ofstudents who male instructors and Table 3 female

make A B C D F I and W was tested The z values instructors Statistical tests were conducted to detennine

obtained from the tests are
if there is a signi ficant difference in the perfonnance data

of male and female students for male instructors and for

Z 2 10 Significant female instructors

Zb 0 19 Not significant
Zc 0 83 Not significant

The z test was used to test the equality of the

Zd 116 Not significant proportions in Tables 2 and 3 above At alpha 05 the

Zf 0 77 Not significant hypothesis that there is no significant difference in the

Zi 0 09 Not significant proportion of students who make grades of A B C D F

Zw 0 62 Not significant
I and W was tested The hypotheses are that male and

female students perfonn equally for male instructors and

In summary there is no evidence of a significant male and female students perfonn equally for female

difference in perfonnance among males and females at instructors

A B C D F 1 W

Males 100 246 242 137 Il g 041 I 119 IFemales 186 276 240 097 031 082087

Table 2 Distribution of Grades by Sex Male Instructors
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A B C D F I W

Males 109 283 152 184 152 000 120

Females 159 232 258 113 106 007 126

Table 3 Distribution of Grades by Sex Female Instructors

The z values obtained for the male instructors References
are
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In 1991 AACSB American Association of 1996 meeting officially announced the
Collegiate Schools ofBusiness revised its accreditation for the Harrison College of
standards for accreditation which were Business Southeast Missouri State
research driven The new standards are University

mission driven which enable more schools
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