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Abstract

The focus of this paper is case and red-life problem-based (Ewdl, 1997) experientid learning with computer
information system projects a Cdifornia State University Stanidaus. The experientid learning occurs within a
four-stage cycle: concrete experience, reflective observation, abstract conceptualization, and active experimen
tation. The four principles and strategies applied to bring knowing and doing together are: concreteness, in-
volvement, dissonance, and reflection. The paper shows how the four types of learning environments (affective,
perceptualy oriented, symbolic, behaviorad) are implemented, and student teams guided. Multi-disciplinary as-
pects of experientia education, and drawbacks specific to the academic environment in assessng sudents' per-
formance in team projects are discussed.
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Introduction

While teaching courses on computer information system, in particular Systems Andysis and Design, it iseasy to
spot sudents difficultiesin incorporating what they have learned in one course into a different course. Students,

when subjected to teging how they mastered the required prerequisites, are surprised to redize that:

0 Introduction to management information systems has dreedy covered much, if not most of the basic ter-
minology and concepts needed in any subsequent courses on information systems.

o Economics, accounting, production operations management, quantitative methods, marketing, and fi-
nances have provided them with the necessary business background with regard to how organizetions
do and should operate. Such a background is indispensable for devel oping viable business or adminis-
trative information systems. Relevant technologica issues can be addressed |ater.

o Sistics, the basic tool in management science and theory of information, is aso indispensable for any
meaningful quantitative analys's of business or adminidrative entities.

Perhaps al too often we ingtructors present to students the pertinent subject- metter materia for memorization
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only rather than for deep absorption within the con
text of ared-lifeexperience. Then, how can we help
students trand ate what they know from CIS and
other courses into effedive sysem desgn and imple-
mentation? Experientid learning is one of the proven
approaches to overcome the large gap between
knowing and doing. Hence, case and red-life prab-
lem-based group projects assigned to student teams
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provide the proper context and stimulus for learning with superior retention rate. An increased attention to prob-
lem:based learning, and active learning in generd, is certainly warranted.

Based on published research, Ewell (1997) emphasizes among others that: direct experience shapesindividud
understanding. Learning occurs best in the context of engaging with a compelling problem, and with substantia
interaction among students, with the ingtructor, and even better with outside sources.

At Cdifornia State University Stanidaus the CIS undergraduate program offers sudents a sequel of CIS
courses in System Andysis and Design, Information Systems Design and a capstone course Application Devel-
opment Project. In thefirst two courses case problem based projects are assigned to student groups. Inthe
capstone course students are encouraged to select their own real- life problem- based information system devel-
opment project in business or adminigtration. The ingtructor assigns projects only to those students who seem to
be unable to find on their own a project that meets red- life user requirements and the specified minimum aca
demic requirements. A team of students does every project, snce asarule CIS mgors will conduct their pro-
fessond activitiesin teams. Their professona education must encompass interpersona work relations and
group dynamics with broad communication skills in gathering information, preserting project proposals, and
documenting what they have accomplished in the form of system documentation that Smultaneoudy condtitutes a
show-case type student learning portfolio within the academic environmen.

Stages in Experiential Learning and in Information Systems Projects

Kolb (1984) defined four stagesin experiential learning. As shown in Figure 1, the immediate concrete ex-
perience (CE) isinitiated by assgning a sdected case or a red-life problem together with alist of tasksto be

performed. Direct experience decisvely shapesindividuas understanding, and a compelling problem stimulates
the learners faculties.

Beyond simulation, learning requires reflective observation (RO). It takes place during investigation of busi-
ness or adminidrative sysems by studying, reading, observing, questioning, and interviewing.

The gathered information is andyzed, assmilated and transformed into a concept of animproved computer in-
formation sysem. Generd (logicd, preiminary, functiond or initid) design of systems dternatives based upon

Figure 1. The Experiential Learning Model
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the prior reflective observation congtitutes an abstract conceptualization (AC) of the system. Subsaquently,
the new concept has to undergo athorough feasbility study and be presented as a project proposal to end-us-
ers and their management. The purpose of this stage is to obtain the go-ahead decision for the new system.

The approved project proposa provides guidance for further actions. The development, tesing, and im-
plementation of the desgned information system congtitute an example of active experimentation (AE) by
sudent teams. Thus students are immersed into al aspects of experientia learning, as defined by Kolb (1984).
A sde by-sde comparison of Kolb's stages of experientid learning and the stages and steps in developing in-
formation system projectsis given in Table 1.

Inred life, later, regular operations of the system create a new concrete experience (CE) with subsequent ap-
portunities for new reflective observation (RO), etc. In an academic environment, we are limited only to the sys-
tem development cycle. Within a Sngle semester we are unable to cover the entire system life cycle. Regular
operations and pertinent system maintenance activities continue until the fina decision to discontinue the system
or to replace it by a subsequent version isimplemented.

Principles and Strategies of Experiential Learning

Hutchings and Wutzdorff (1988) identified four principles and strategies to bring knowing and doing together:
concreteness, involvement, dissonance, and reflection. Problem-based information system deve opment

Stages in Experiential Learning and IS Projects
Stages in Stages in
Experiential Learning IS Senior Projects
1- Concrete experience (CE) IS Case + Task
2- Reflective Observation (RO} Investigation
Analysis
3- Abstract Conceptualization {AC) General Design
Feasibility Study
Project Proposal
4- Active Experimentation  (AE) Physical Design
Implementation
Table 1. Stagesin Experiential Learning and 1S Projects
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projects provide close to red-life experiences into the students learning process.

Concreteness is brought into the learning process not only by the assigned case, real-life problem and the as-
sgned tasks but aso by the very fact that students have to organize the entire process. During the first sesson
sudents learn the nature of cases available to students or patentially acceptable redl-life projects for sdection.
While taking the capstone course sudents are dso fully aware that they work not only for aletter grade but also
for the satifaction of areal-life externa user. Some of those users may have pretty high expectations. Even
more, they may be students prospective bosses, employers, or clients who watch with redl interest their per-
formance and attitude towards the assigned project. Next, students are told to form groups and begin to work
in teams. At firgt, sudents have to apply what they have learned from prerequisite courses. Ewell (1997) em
phasizes. “Learning occurs best in acultura context that provides both enjoyable interaction and substantia per-
sona support”.

Within the cortext of the subject domain pertinent to the assgned gpplication, in the frustration and confusion
thet inevitably follow, students directly face severd challenges, such as:

o Group dynanics (how groups select leaders, arrive at consensus, establish sandards, and hardle con-
flicts),

o Management of complex projects (what is a system development life cycle, aproject request, a prgect
plan and a budget),

o Operdion of organizations and ther information systems (handling transactions, processng information,
and using it for decison making).

Most of those issues should have been covered by prerequisite courses, taken from different indructors, some-
times at different colleges, and frequently over a prolonged time span. Concreteness of the Situation combined
with chalenging tasks generates involvement.

I nvolvement inevitably develops in such a setting. Many problems develop with regard to: assuming or assgn-
ing leadership of the group, assgning tasks, brainstorming team members to generate idess, criticizing in ade-
sructive or constructive manner, verifying ideas, resolving differences of opinions, recognizing the necessity of
building consensus, meeting deadlines, making up for colleagues deficiencies, evauating salf and peers, con
fronting different levels of motivation, atitudes, cultura differences, etc. Where degp involvement exigts, there is
plenty of opportunity for dissonance.

Dissonance, whether caused by externa factors or generated interndly, throws learners temporarily out of ba-
ance. FHaring emotions (dissonance) may be caused, for instance, by incomplete description of the case and/or
incormplete project definition, conflicting goad's and user requirements, need for tradeoffs, parsondity clashes
within the team, inadequate motivation, and contributions by some team members, corflicts of members vaues
and attitudes, congtraining deadlines and lack of resources. Here, rea-life offers plenty of opportunitiesto
counter Ewell’s (1997 p. 54) expression “enjoyable interaction”. Alas, it is frequently apanful disgppointment
leading many team members to wish they had done everything on their own. This experienceis, however, as
important as other components of experientia learning.

The above paragraph lists only afew examples of chalenging dissonances. Dissonances, however, when fol-
lowed by proper reflection, can congtructively move students towards deeper understanding of principles and
techniques used to cope with adverse situations. For instance, many conflicts and misnterpretations could be
diminated by:
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o Having an explicit description of the underlying business objectives, critical success factors, require-
ments and corstraints imposed upon the project and approved in advance by manegement and end-
Users,

o Adequate planning of project tasks and assgning them to individua team merbers;
o Inggting from the very beginning upon students accountability for the results;

o Agreeingin advance about statements of objectives, project standards, and generdly accepted desgn
principles, and

o By properly documenting one's work done, so that others can build upon it.

Thus, many internd conflicts among team members could be resolved sooner and without aienation of any team
members. Failure frequently sows the seed of success, for dissonance prepares the ground for reflection.

Reflection naturdly follows an experienced dissonance or failure. It is the key to turning both into alearning
experienceof avery lasting effect. It does not, however, come naturaly to students to step back and ponder
their experience, to derive from it some meaning or knowledge relevant to other experiences before making the
next attempt. Motivation ard opportunities for reflection have to be built into the process. As Ewdl (1997) puts
it in his paper titled “Organizing for Learning” reflection is one of the core components of a good learning envi-
ronment. Stuations that encourage reflection require some degree of distance and time. In my practiceit isin-
dtilled by means of requiring the preparation of drafts for the consecutive assgnments, usudly within one week
after their didribution. In dass, the ingructor discusses those drafts anonymoudy. Other means applied are:
writing aweekly log of activities, periodica student peer evauations, instructor or end-user reviews, pres-
entation of the project proposd, first to the entire class and the ingtructor, next to the management and end-
users of the project.

Y es, effective learning Stuations need to encompass sufficient time for reflection and thinking, and frequent
feedback on performance. There is, however, a problem how the time is measured. The adminigtrative gp-
proach a universties and collegesis to count the scheduled contact hours such as lectures, labs, and ectivities,
in addition the time spent on homework or other than in-class hours. This does not suffice. According to our
experience, the results may differ dramatically wiether the same number of contact hours is spread over one,
two or three class sessions per week and whether the entire course is spread over four, six or fifteen weeks. In
most cases, administrators consider those adternatives as equivaent and anortissue. Certainly, this aspect of
learning requires more quantitative research and assessment of results. My observation provides strong anecdo-
tal evidence that students need a much longer overdl time span to fully internaize, absorb dl the concepts, links
and experiences. Thisway alasting mental framework is created for their professona mode of thinking.

Another proven instruments to stimulate students' reflection are show casetype student lear ning portfolios
employed in most of professond CIS courses taught by me. Our students are required and encouraged to as-
semble a professondly prepared set of system documentation. One can identify at least the following maotivating
factors

o Sysem documentation is required to sdl any system product.

0 Impressive syslem documentation gets the attention of job interviewers, thus enhances students em+
ployability.

0 The same documentation can be later used as an example and point of reference in developing other
projects.

253



Case/Real-Life Problem-Based Experiential Learning

o Preparation of system documentation literally forces sudents to reflect thoroughly upon their entire s
mester-long work, and teaches how to present it to client’'s management and end-usersin a structured
and estheticdly appeding mamer.

Students taking the prerequisite courses in computer programming and systems andysis and desgn with me
(Gackowski, 1991) are familiar with this practice, for they were required to prepare a preliminary draft for each
weekly assgnment. To motivate them, students earn about 25% of total credit points for submitting a draft for
each weekly assgnment. Drafts, however, are not graded. To not embarrass corcerned students or to not in-
hibit their fellow students from airing critica comments, the most representative drafts are criticaly discussed in
class without revealing who prepared them. Hence other students who care to take notes can substantialy i+
prove their find submissions. The other important purpose of requiring drafts is to stress that information system
development isaways an iter ative process. Thus students experience the basic truth that no mature design was
ever conceived at thefirst attempt. In addition, when ingtructors permit some resubmissions of assgnments, stu-
dents have even more opportunities for reflection, correction of errors and recovering from partid failures. Dur-
ing a 15-week semester there are seven to ten graded assignments, not counting the find recapitul ative docu
mentation, the oral presentation and the find demondtration of the developed system.

Experiential Learning Environments

According to Kolb and Lewis (1986), an effective learner needs to develop skills in handling and dedling with
concrete experience, refledive observation, abstract conceptudization, and active experimentation. Those skills
tend to gradudly develop in learning environments that are Smultaneoudy: affective, perceptually oriented,
symbolic, and behavioral.

An affective environment emphasizes experiencing of concrete events (CE) when a case or redl-life problem
ispresented and atask is assgned (see Fig. 1). Gathering information by using or contacting reahlife sources
and end-users with a subseguent analysis of the information congtitutes reflective obsarvation (RO). Designing
dternative solutions followed by respective feashility sudiesis an abstract conceptudization (AC) of the solu-
tion that later will be chalenged during peer, end-user, and ingructor reviews. The same pertainsto system de-
velopment and implementation that condtitutes active experimentation (AE). Findly, testing and operations of the
new computer information system again provides sudents with new concrete experience (CE).

A perceptually oriented environment emphasizes information gethering by learning how to ask the right
questions, doserve, prepare consistent, orderly, neat and esthetic proposals, present them in an effective profes-
sond manner, and findly, compile and assemble the recapitul ative sysem documentation into a show-case type
of student learning portfalio.

A symbolic environment emphasizes abstract conceptuali zations represented by aformal project request,
context diagrams, data flow diagrams, system flowcharts, structure charts, entity-relationship diagrams, state
trangtion diagrams, class diagrams, interaction diagrams such as sequence and collaboration diagrams in Unified
Modeling Language (UML), Gantt charts, etc.

A behavioral environment stresses action taking, having the learner apply the acquired knowledge and skills
to solve red-life problems as a professiond would do by plaming, assigning tasks, scheduling them, organizing
the team, motivating the less active members, writing, interviewing, preparing presentations to sall the project,
and eventudly organizing the find acceptance test to abtain sgn-off of the project. In the capstone course the
last item becomes the academic equivalent of the required find examination.
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Drawbacks of Group Projects in Academic Environments

Nevertheless, there are severa drawbacks with information system group projects within an academic environ-
ment, for instance:

o A dudent group does not provide an opportunity for a controlled sdection of individual s possessng
proper professond skills and knowledge to combine them for their synergy. If it happens, it does by
chance.

o Accountability for individua contributions can be thwarted by wrongly understood camaraderie or “fase
friendship” with the consequence of undermining the learning process for academicaly weaker indr-
viduds.

o Students must be ingructed how to implement adivision of labor that does not compromise academic
objectives, and how to react effectively from the very beginning to inevitable differences in qudity and
speed of individud contributions, before these differences endanger the entire project and the cohesion,
morae, and performance of the team asawhole.

In exceptiond Stuations, to accommodate and compensate for those drawbacks, when ateam is unable to tol-
erate an obstinate or non-performing team member, | offer the option of expulsion from a team with subsequent
separate grading of the expelled member’ swork. In most cases it congtitutes a sufficiently strong psychological
threat to discourage such individuas from expecting that they will be "carried” by the rest of the team.

Thus while agreeing in generd with the benefits of interpersona collaboration, ingtructors should essure as much
as possible that there exist a built-in accountability of individua team membersfor their fair participation in and
contribution to the project. “Linking established concepts to new sSituations’ to work as advertised “ students
must do the work themsdlves, and faculty must assduoudy avoid ‘telling’ them how to make those links’ (Ewell,
1997, p. 54).

Here, however, we face another problem. Most peer and administrative reviews put too much emphasis on im-
mediate results of students evauation of faculty teaching performance. Particularly for young terure-track or
part-time ingructors there is plenty of temptation to show, tell, and help students too much in return for immedi-
ate favorable teaching evauations. Tenured faculty or faculty with a substantid well established publication re-
cord can to some extent ignore that temptation in return for long-term favorabl e teaching evduation coming in
the form of cordid “thank-you” letters from graduates with afew years of professiona experiencein red pro-
fessond gStuations. These more mature, hence more vaid evauations are Sometimes a complete reversa what
the same students wrote in their teaching evauations made a the end of the course. They fredy and frankly ad-
mit it. Those redlly concerned with the quality of education we offer to our students must become aware of this
factor.

Faculty, however, frequently “question” the viahility of case and in particular regh-life problem based projects for
severd reasons:

o Projectsare very faculty-timeintensve,
o Faculty resources are dways in short supply, and

o Fear dueto lack of practica indudtria experience, asit is the case with many university ingructors.
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Conclusion

Theredism of experiential learning brings into the process an dement of excitement, active participation, and
involvement. It inspires grester motivetion, and finally provides very observable satisfaction derived from a de-
morstrable, tangible outcome. All tasks within an gpplication development project are clearly interdependent,
each contributing toward a common god. All this does not only engages students' cognitive faculties but dso
touches affective, attitudinal, ethical and behavioral dimensons of learning. Psychologica research has
clearly confirmed that learning aoquired through sever al modalities is more likely to "stick" with sudents. The
above aspect immensdly broadens students overal perspective of the project, of the subject- matter domain,
and subsequently of their entire professond future,

To graduate, students must not only complete the course requirements, but aso must demonstrate, at specified
levels of sophigtication, ability for effective communications, analysis, problem solving, decison-making, socid
interaction, and regard for esthetic aspects of their presentations and system documentation. | witnessed previ-
oudy seemingly mediocre students, when judged by their prior course work, literaly growing during the semes-
ter long, sometimes longer, case or real-life problem based experiential lear ning. Sometimes, | could
hardly recognize those dressed up individuals unexpectedly presenting their project to area audience of end-
users and managersin anearly professond manner. They smply surpassed themselves when chdlenged by the
red life experience.

Some of the sudents for the very firgt time admitted that embarking upon ared or close to red-life information
system project provided them with comprehension of the roles of different courses they had to take. Sometimes;
severd years later; | receive moving thank-you letters as a follow-up praising the breskthrough experience of
problem-based experientid learning.

The positive experience with projects in information systems resulted in a senior Application Development Pro-
ject available as a cgpstone course in our CIS Program at the College of Business Adminigtration. Studentsin
this program are granted a separate degree - BS in Computer Information Systems. From the perspective of my
life-long experience in teaching information systems, we should never ask whether we can afford to require Stu-
dents to do case or redl-life problem based information system projects. The advantages and benefits are vivid,
clear, and overwheming. In my opinion, the only legitimate question is how to provide students an opportunity
of case and redl-life problem-based experientia learning within the available resources. Such an experience will
impress an enduring effect on their entire professiond life. In the worst case scenario, when resources are criti-
cdly limited a credit/no credit assessment could be subgtituted for aletter grade. At this stage of their education
students frequently savior more a public expresson of satisfaction from the end-user than the letter grade for
their project.

References

Ewell, P. (December 1997). Organizing for learning - A new imperative. American Association for Higher Education Bulletin,
pp. 52-55, Washington, DC.

Gackowski, Z. (May 1991). Teaching systems analysis and design with computers. Published in End-user computing: Produc-
tivity in the ninetiesedited by C. E. Tapie Rohm, Jr., and James D. Brodzinski. Proceedings of the International Informa-
tion Management Conference 1991 (pp. 1-6), San Bernardino, CA, California State University San Bernardino.

Hutchings, P. & Wutzdorff, A. (Fall, 1988). Experiential learning across the curriculum: Assumptions and principles. Published
in Knowing and Doing: Learning through experience (pp. 5-20) edited by Pat Hutchings and Allen Wutzdorff. New Di-
rections for Teaching and Learning, Number 35. San Francisco, CA: Jossey-Bass, Inc., Publishers.

Kolb, D. (1984). Experiential learning. Englewood Cliffs, NJ: Prentice-Hall.

256



Gackowski

Kolb, D. & Lewis, L. (June 1986). Facilitating experiential learning: Observations and reflections. Published in Experiential and
simulation techniques for teaching adults (pp. 99-108) edited by Linda H. Lewis. New Directions for Continuing Educa-
tion, Number 30. San Francisco, CA: Jossey-Bass, Inc., Publishers.

257



