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Abstract. ThepracticumcourselnformationSystemDevelopmentpfferedby thefac-
ulty of Mathematicsand ComputerScienceof the Vrije Universiteit,hastwo maingoals:
(1) to give studenthands-orexperiencewith differentaspectof working on a ‘real-life’
IT project,and(2) to let themapply previously learnedtechniqguesandmethodologyin a
rationalizedand integratedway. Thesegoalsimply a projectsettingthat mimics reality
ascloseaspossible giving studentghe possibility to experiencea ‘real-life’ situationin
which they canapply previously learnedknowledgeand methodology At the sametime,
studentseeda fair amountof supervisiorto guidethemthroughthe projectandto ensure
thatthey correctly apply the appropriateechniquesand methodology In this paper we
presentanoverview of the practicumiits goals,andour approactio balancehe amountof
freedomandsupervisiorin orderto createa truelearningexperienceor our students.

Keywords. Softwareengineeringeducation Softwaredevelopmentproject,Realcus-
tomers Experienceaeport.

1 Introduction

After theirgraduationstudentsvith adegreein Businessnformaticsor ComputeiSci-
enceareexpectedo beableto work in interdisciplinaryteamso solve complex automation
problemsin differentorganizationabkettings.Often,the problemsof organizationsarenot
clearly describedpolitical factorsmay causeadditionalproblems,andthe wishesof the
client may not be realizablewithin the projectat hand. Universitiesare moreand more
expectedo educatgpeoplethatnot only have athoroughnotionof thetheoryof computer
scienceput thatalsohave thesocialandcommunicatie skills to dealwith thesesituations.

One of the coursesoffered by the faculty of Mathematicsand ComputerScienceof
the Vrije Universiteitis targetedespeciallyat giving studentspractical experiencewith
the aspectanentioned. This course,called practicuminformation SystemDevelopment
(ISD), lets studentsapply their previously acquiredtheoreticaknowledgeto a real client
organizatiorthatis experiencingseveralautomatiorrelatedproblems.Thetwo maingoals
of the practicumare (1) to give studentdands-orexperiencewith the differentaspectof
workingona‘real-life’ IT project,and(2) to let themapplypreviously learnedtechniques
andmethodologyin arationalizedandintegratedway.

In orderto reachthefirst goal, the practicumhasto offer a situationthatis ascloseto
reality aspossible andin which studentsvork on the problemsof the client with aslittle
interventionaspossible.On the onehand,this implies a considerablemountof freedom
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for the participatingstudentstherebysimulatingreality. On the other hand, since stu-
dentsusuallyhave no projectexperience someamountof supervisioris neededo ensure
sufficient progressand a successfutesult. Hence,a balanceneedsto be found between
independentunctioningof the studentsandsupervisiorof the project.

To reachthe secondgoal, the studentsneedsupervisionmonitoringand guidanceto
ensurehecorrectapplicationof knowledge.However, we do expectstudentdo make mo-
tivatedchoicesfrom their available arsenalbf techniqguesand methodologieshemseles.
Again, an equilibrium mustbe reacheetweenfreedomfor studentg¢o make their own
decisionson the one handand supervisionon the otherhand. In this paperwe reporton
the approactwe usedto reachsuchan equilibrium, after having giventhe practicumfour
times.In [1], areporton thefirst yearof the practicumcanbefound.

This paperis structuredasfollows: in the next section,we give a shortoverview of
the course. In section3, we describethe goalsof the practicumin more detail. Next,
in section4, we discussthe tradeofs in designchoicesfor the practicumwith respecto
freedomandsupervisionFinally, in section5, we presenbur conclusions.

2 Practicum overview

In this sectionwe give a quick overview of how thepracticumis organized We distin-
guishfour differentrolesin the practicumwhich areplayedby studentsteacherandone
or morerealcompanies:

Theproject group Studentsare divided in one or more project-groupsachhaving its
own customerTypically, a projectgroupconsistf 6 to 10 students.

Thecustomer Thecustomersreexistingcompaniesselectedy thementor Usually the
customethasoneor more— non-critical— IT problemsthatit wantsto have solved
by the studenfprojectgroup.

The steering committee Besideghereallife customerstudentdave to dealwith asteer
ing committee. This committeeis formedby university staf and playsthe role of
projectsupervisor It providesthe studentswith advice,asled and unasled, and
monitorshow the projectis done. The steeringcommitteeis put togetherby the
mentors.

Thementors Finally, two mentorsattendthe studentson a daily basis. This oftenmeans
reviewing documentgproduceddy the students Furthermorethesementorscoordi-
natethe practicumfrom a didacticpoint of view.

Thepracticumconsistof threephases(1) thecontraciphase(2) theprojectphaseand
(3) the evaluationphase.During the contractphase the studentsnegotiatean agreement
betweenthe projectgroupandthe customer At the endof this phasejt shouldbe clear
for both studentsand customemwhatthe endresultof the projectwill be. To shaw to the
mentorsandthe steeringcommitteethatthe endresultis indeedfeasible,a soundproject
planmustbe made.The contractphasdaakesabout4 to 5 weeks.

Thedeliverablesnentionedn thecontractarebeingproducediuringtheprojectphase,
whichtakesapproximatel\8 weeks.Theseadeliverablesareexpectedo containoneor more
designof solutions.The studentarenot expectedo codeandimplementa solution.



The evaluationphaseis the last phase.The studentgpresentanddeliver the resultsto
the customer The studentsarethenmarked by the customeythe steeringcommitteeand
thementors.

Finally, it shouldbe notedthat eachstudentis supposedo spend240 hourson the
project,whichis about20 hoursweekly.

3 Goalsof the Practicum

As mentionedn sectionl, the practicumhastwo importantgoals:

Goall. Studentsxperiencedifferentaspectof workingon a real-life Information Tech-
nology (IT) project

Therearea numberof aspect®f IT projectswe think thatstudentshouldexperienceand
becomeawareof, in the courseof this practicum:

o Thedifficulty of assessinghe problemof the customerorganizationpackaginghe
problemin a conciseproblemstatementandsettinga numberof realizablegoals.

e Thedifficultiesof workingin alarge projectgroup.

e Thecompleity of mostIT problemsn organizationsandespecialljtherelationship
betweenT problemsandorganizationaproblems.

e Working within the limitations of time and own capacity Studentsshouldbecome
awareof the factthatthey cannot,andshouldnot try to, solve all problems. They
shouldsetgoalsthat arereachablewithin the amountof time available. Also, stu-
dentsshouldonly tacklethoseproblemsthatarewithin their capabilityto solve.

Consequentlythe practicumshouldoffer the studentsa projectsettingthatis asreal as
possible providesthe possibilitiesandthe freedomto make their own decisionshut also
preventsblatantmistalesthat hinderthe completionof the project(or could damagethe
customer).

Goal2. Studentsapply previouslylearnedknowledg and methodolgy in a rationalized
andintegratedway.

To solvethe problemsof thecustomerstudentshouldusemethodsandtechniquesearned
during previously followed courses. Examplesinclude project managementgonceptual
modeling,quality managemengndsoftwareengineering.

To guarante¢he correctapplicationof relevantknowledgeandmethodologythe men-
torsof thepracticumneedto be ableto monitorthe applicationof previouslearnedknowl-
edgeandskills andthe progresof the studentsjntervenewhennecessaryandmark the
studentsbothasagroupandindividually.

As onecansee therearetwo oppositeforcesthathave to be balancedn the practicum.
Ontheonehandstudentshouldbefunctioningrelatively independentlyo createarealistic
situation, but on the other hand, studentsneedto be monitoredand guidedto ensurea
successfutesult.



4 Design choicesmade

In the previous section,we have seenthat in orderto reachthe two goals of the
practicum,we needto balancethe amountof freedomversusthe amountof steeringand
supervisionln orderto reachanequilibriumwe have to decide:

e which partsof the practicumare prescribedoy the mentorsin advance andwhich
partscanbedecideduponby the studentghemseles,and,

¢ theamountandway of interventionduring the practicum.

Both decisiondirectly impactthe balancebetweerfreedomandsupervision.

With respecto thefirstissue we decidedo prescribecertain(partsof) documentshat
the studentieedto produce suchasa problemstatementa goal statementanda project
planning.In addition,we demandhatstudentslearlyrelatethesedocumentso eachother
andsupporttheir claims. However, we do not prescribeparticulartechnicalsolutions,nor
particularmethodologies.

To be ableto steerand interveneduring the project, we needto be ableto monitor
the students.We usea humberof instrumentgo do so. The mostimportantof theseare
the coachingby the mentors,steeringcommitteemeetings,and progresseports. Based
on theseinstrumentsjnterventioncantake placeeitherby the mentorsor by the steering
committee. But, the point of departurds that we do not intervene,unlessnecessaryo
reachthe practicumgoals.

In the next sectionswe describethesedecisionsconcerningireedomversussteering
in detail and shov how they have contritutedto the goalsmentionedin section3. We
illustratethesedecisionsdy giving examplesfrom situationsthatactuallyoccurredduring
the practicum.Examplesaretypesetike this.

4.1 Thecontract phase

Considerthe following example: In the practicummanualusedtwo yeais ago, we
statedthat studentshouldusean explicit softwae developmenapproad. Asanexample
we suggesteda waterfall approach. Oneof theassignmentthat yearconcernedheinves-
tigation of the possibilitiesof electonic commece for oneof the customes. Thestudents
proposed projectplan, fully basedonthewaterfallapproad. Howerer, thecustomehad
little knowled@ of theweb,andits requirrmentgor theapplicationof electioniccommece
were vague A prototypingapproach wasclearly more appropriatein this case

This exampleshaws that one shouldcarefully considerwhich partsof the practicum
shouldbe prescribedandwhich partsshouldbe left to the students Evensuggestionsire
dangeroushecausestudentgendto follow themwithout muchthought.

Of course the contractis a necessity The contractmustcontaina motivatedproblem
andgoalstatementin addition,the contractshouldstatethe generalpproachhatwill be
usedto executethe project. This shouldcorvincethe custometthatthe goalswill be met.
Also, all deliverableshave to be statedexplicitly. We requirestudentdo select(elements
of) methodologiesaughtin their study However, we do not prescribea particularmethod-
ology, nor the actualcontentof the contract. Also, studentsarefree to addtopicsto the
contractthey think areuseful.

The requirementsve definedfor the contractarein line with whatis happeningn
practice.Many companiefiave strictguidelinesconcerningontracts.Thereforewe think
that our demandsio not violate our first goal, shaving studentsa real life project. The



secondgoal, the usageof techniquesandmethodologiesis enforcedby prescribingusage
of appropriatéechniquesvithoutdoingsuggestion$or particulartechniques.

Duringthecontracphaseit is necessarto steerandinterveneto acertainamount:One
projectgroup negotiateda contract promisinga completedesignof a routing registration
systenfor thelnternet. Thecustomemwasa companycoordinatingroutingonthebadkbone
ofthelnternetin Europe Theproblemanalysisdid notdiscoverall problemowness, causes
of theincorrectfunctioningof the systemn useand the fact that routing in itself is very
comple. Interventionwasnecessaryo cometo a more detailedproblemanalysisandto
a more modestgoal that wasfeasibleto readh. This goal turnedout to be to proposea
solutionfor a particular typeof inconsistencyn the currentroutingregistry system.

In our opinion, the quality of the problemandgoal statements crucialfor the restof
theprojectandpracticum.The problemandgoalshave to be statedclearlyenoughsothat
studentsanmake a concreteprojectplan.Furthermorethe goalsshouldberealistic.

Theexamplegivenis atypical exampleof how studentsinderestimatéhe compleity
of the clients’ problemsand overestimateheir own capacity Lastyear we tried to make
studentsmore aware of this problemby giving them more detailedinstructionson how
to producea problemand goal statement.However, this did not resultin a betterinitial
statementApparently studentshave to make this mistale themseles,beforethey realize
they have underestimatethe problem.

We currentlyusethe following approachstudentsaregiventhreeweeksto producea
first versionof thecontractwhichthey presenatthefirst steeringcommitteemeeting.The
steeringcommitteepoints out the shortcomingsn the contract. The next two weeksare
usedto producearevisedversionof the contractwhichis thenpresentedo the customer

Monitoring is doneby the mentorswho review intermediateversionsof the contract.
The mentorsparticularly pay attentionto the usageof appropriatgproblemanalysistech-
nigues.Thesteeringcommitteemeetingis usedto assesthe overallquality of theproblem
analysisandthefeasibility of the goalsandthe planning.

Usageof a steeringcommitteeis in line with areallife project,thereforecontributing
to our first goal. The secondgoalis supportedy having the mentorsmonitorthe students
work on a daily basisandassurehe applicationof appropriatenethodology

To summarizewe only prescribethat a contractshouldcontaina problemand goal
statementa developmentapproachanda list of deliverables.Furthermorewe stressthe
importanceof these. Studentsare allowed to muddle throughthe contractphasefor a
limited periodof time. They areallowedto make errors,andwe usethesteeringcommittee
to point out thoseerrors. This makesthe steeringcommitteeour maintool to guideand
steerthe studentsn this phaseof the project.

4.2 Theproject phase

During the contractphase we prescribethe usageof a projectplan. The necessityof
sucha requirementanbeillustratedby the following example: Lastyear studentamore
or lessrefusedo male a soundprojectplanning They especiallydid not seethe benefitof
makinga resouceallocation. Their mainargumentwvas: ‘We all dothe samestudy sowe
all havethesameknowledg. Peoplecaneasilybeinterchanged’. Halfwaytheprojectthey
discorered that the specificknowled@g of a personincreasesduring the project, and thus
peoplebecomdessinterchangeablethanthey thought.

We prescribecertainpartsof a projectplansuchasa list of actvities anddependen-
cies,milestonesndresourceallocations However, studentarefreeto definetheactvities



necessaryo reachthe goalsstatedin the contract.In real-life, a projectplanis necessary
to managehe projectandto assureimely delivery of products.Remembethatthe pro-
jectgroupsconsistof about7 studentsso coordinationis important. Prescribinga proper
projectplandirectly supportghefirst goal of our practicum.Also, the correctapplication
of projectmanagementechniquesontritutesto our secondyoal.

During the project, it is necessaryo monitor and steerstudents: One projectgoup
wantedto contactseveral supplies of databasetechnolagy to investigatethe suitability
of their productsfor the problemat hand. However, the letter prepaied by the students
containednformationabouttheclientthat—while not exactlyclassifiednformation—was
rathersensitive

In this case the mentorspreventedthe studentdrom directly usingthis letter without
permissiorof the client. The clientdid not wantits nameto be usedin the letter, andthe
letterwaschangedaccordingly This exampleshavs thatit is necessarjor the mentorsto
be ableto preventthesekinds of mistalesthatwould damageherelationshipbetweerthe
universityandtheclient.

The next exampleshavs that monitoring and steeringis not only neededo prevent
mistales, but alsoto correctbad process:Lastyear a project group gave ead mentor
andead steeringcommitteenembeidocumentsvhich were all of differentversions. This
resultedn a steeringcommitteaneetingwith all membes havingdifferentversionsof the
samedocumentThishappenednore thanonce

In this case we forcedthe studentsn questionto develop a procedureto be usedfor
thedistribution of documents.

However, in somecaseswve do notintervene: Oneproject group decidedto specifya
systenusinga formal technique viz. the language Z. The customehowever, wasrepre-
sentedby a personwith few IT-skills.

Studentdhave to discoverthemselesthatZ doesnotwork in this situation. The choice
of sucha methodis discussedfterwards,andwe expectthemto evaluatethe decisionin
their personakvaluation(seesectior4.3).

Beinga mentor we wantto be able detectthesekinds of situations.We have several
monitoringinstrumentswhich closelyresembldénstrumentaisedin reallife projects:

¢ Mentorsreview deliverablesThis canbe seemasquality controlin reallife.

e Eachstudenteportshis/herhoursspenton actwities to the projectmanagemerand
to thementorson aweeklybasis.In reallife, onealsohasto reporteffort spent.

e Eachprojectgrouphasto submita two-weekly progresgeport. They canalsouse
thisreportfor thecustomer

¢ Studentdave to presentheirwork during steeringcommitteemeetings.

By usingmonitortoolsusedin real-life, the practicumkeepsts reality value. At thesame
time, we cangeta clearpictureof the projectandfor instancemonitor the applicationof
techniques.However, it shouldbe saidthatwe allow mary mistales. In the caseof the
exampleoutlinedabove, studentshave to discorer themselesthat a formal specification
methoddoesnotwork in this situation.

With respecto the projectplan,we usethe sameapproactasfor thecontract. Thefirst
two weeksstudentsarefree to make a projectplan.However, someinterventionis always
neededo cometo a soundplanning,which formsthe basisfor the restof the projectand
thepracticum.



It shouldbe mentionedhatthe customersrewithout exceptionvery satisfiedwith the
deliverablesmadeby the students.However, the way studentsorganizetheir work is of
muchlessquality. Therefore supervisionis concentrate@n projectmanagemenrdspects,
againusingthe steeringcommitteeto make studentsaware of the importanceof project
managemerdandplanning.

4.3 Theevaluation phase

Theprojectis concludedwith a compulsoryfinal presentatiorf the studentswork at
the customerssite: Lastyear studentsdid not investigatethe amountof interestin their
work at the customerWhenthey preparedtheir final presentation- to be heldat the cus-
tomer’s site— they hadan audienceof aboutthreepeoplein mind. However, 15 employees
showedup. Thiscausedsomepractical problems for examplethelack of overheadsheets
anda projectorandtoo few handouts Moreover, theemployeesvere askingverydetailed
guestionssincethey hadreadthedeliverablescarefully.

We do not feel we needto preventthesekinds of mistales. In fact, we think thisis a
goodlearningexperience Studentsareleft free on how to presentheir final resultsto the
customer Sincethe customeiplaysa role in markingthe studentsstudentsarestimulated
to presentheirwork well.

After the final presentationthe studentsare marked. This mark consistsof a group
mark and an individual mark. The group mark is determinedby the customerand the
steeringcommittee. The individual mark is basedon evaluationreportswritten by the
studentsTwo yeais ago, ead studenthadto givein an essayegarding the project. Some
group membes had not functionedwell, accoding to their own words, becauseof bad
projectmanagementHowever, the projectmanayer complainecaboutsomebadbehaving
projectmembes.

How shouldthesestatementbe interpretedwho is right? It is very difficult to assess
suchessaysTherefore]astyearwe prescribed list of topics(contract,projectplan,and
in this case,two deliverables)}o be discussed.Furthermorefor eachtopic, we defined
aspectshatwereto bediscussedsuchasplanningof thetopic, quality, etc.). Studentshad
towrite anessayn whicheachaspecbf eachtopicwasdiscussedWethensimply checled
whethereachaspectof eachtopic was discussedand whetherstudentsmotivatedtheir
opinion. Surprisingly theindividual markscorrespondedell with the subjective ideaswe
hadaboutthe students.Again, suchan evaluationis well in line with real-life practices.
Companiesnore and more perform post-mortemanalysesf projects,for instanceto be
ableto adjusttheir softwareengineeringrocess.

Regardingour first goal, a real-life project, studentshave to becomeaware of the fact
that expectationsof the customershouldbe managed. Moreover, this shouldcumulate
in a well-organizedfinal presentation Regardingour secondgoal, studentsshouldapply
presentatiortechniqueghey learnedduring other coursessuchas project management.
Also, by having themevaluatethe practicum,we force themto rethinkthe decisionghey
have made whatwentwrong,whatwentright, andwhy.

To summarizewe prescribehe structureof the personakvaluation.Also we prescribe
afinal presentatiorat the customeisite. However, studentshemselesareresponsibldor
thecontent.



5 Conclusions

In this paper we have presentedan overview of the practicuminformation System
Development.We have explainedhow the goalsof the practicum— giving studentsreal-
life’ experienceand the rationalizedand integratedapplicationof knowledge— lead to
contradictingdemandsn the practicumthat needto be balancedsomeha. On the one
hand, studentsshouldbe left free in their executionof the project; on the other hand,
supervisioris neededo guidethemthroughthe projectandto ensurethatthey applythe
right techniqguesandmethodologytheright way.

In orderto reachthis balancebetweenfreedomand supervisionwe have taken two
differentkinds of measuresi1) specifyingin advancecertainminimal requirement®n
documentdo be producedby the studentsand(2) implementingseveral instrumentgo
both monitor and steerthe studentduring the project. For both kinds of measure$olds
thatwe have strivento integratethesemeasuref thereal-life context of the projects.This
ensureshatwe areableto satisfybothpracticumgoals:onthe onehand the practicumre-
semblegeal-life closely;ontheotherhand,studentsareforcedto applypreviouslylearned
techniqguesandmethodology
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