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Abstract

InformationTechnologydiffersfrom mostotherdisciplinesin thatthe object
of studyis usuallynot a naturalor humanphenomenor— oftentheintentionof
researchs to shav that somethingcanindeedbe donein some‘elegant’ way.
This differs from mostnaturalor socialsciencesvhereresearchersbsere (or
experimentwith) naturalphenomenaT his doesnot meanthatthe usualresearch
methodsof othernaturalandsocialsciences— suchasexperimentsandsuneys
— arenot usedin Information Technologyresearch.They areindeedused,but
they are supplementedby methodssuchas constructingmodels,building pro-
totypesand mathematicahigumentation.Only if a (new) researcheknows the
toolsthatareavailablefor the tradewill this personbe ableto selectthe appro-
priatetool.

This paperdescribeghe authors experiencewith teachingsucha courseat
variouseducationaéstablishments.

1 Introduction

Many subjectsview themselesasa ’'science’,ascanbe seenin the prefacesto text-
bookson thosesubjects.Oftenthis view is further motivatedby introducingstudents
to theapproacho doingresearchn the particularsubjectearlyin the students under
graduatestudies.Theseadescription®f researchmethodsareoftenrigorousguidelines
that are to be followed and are indeedreflectedin researchdonein thosesubjects
on postgraduatéevel. In somecasesyesearcimethodsbecomea recipethatalmost
guaranteesuccesgor a postgraduateegreeif carefullyfollowed.

Explicitly prescribinga specificresearchmethodhappendessoftenin naturalsci-
encesthanit happensn someotherdisciplines,but the natureof naturalsciencess
often suchthat researchs a naturalextensionfrom the approachthat a subjectfol-
lows duringinitial trainingin the subject:Proving a nev mathematicatheoremis not
unlike proving a well-known theoremby a first-yearMathematicsstudent;doing an
experimentin Physicsby afirst-yearstudents not unlike doinganexperimentfor true
researchThemajordifferencedetweereducatiorandresearchn casesuchasthese
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arethat(1) it is harderto find a properquestionfor researctpurposeshanfor educa-
tional purposesand(2) fewer cluesusuallyexist to answerthe researclguestionthan
is thecasein aneducatiorsettingwherethe context often providesmary clues.

ComputerSciences oneof very few subjectghatproclaimsitself asa sciencen
its name;veryfew textbooksattemptto motivatethisin any way. In addition,theskills
thatareinstilled duringpregraduateeducatiorof studentsarevastlydifferentfrom that
expectedfrom someonedoing researchn the subject. Skills suchas programming,
databaselesign softwareengineeringnetworking, etc oftenfocuson the engineering
sideof thediscipline,ratherthanon theresearclside. Whenstudentslo progresgo a
research-basegualificationsuchasmary masters degreesanddoctoraldegreesthey
areexpectedto acquireresearctskills on their own (in consultationwith their study
leadersr promoters) Ourinterestis notonly in ComputerScienceput in thebroader
disciplineof Computing or Information Technology (IT).

The premiseof this paper(andof the courseds describes)s that a studentwho
is introducedto researchskills formally, is not only ableto make the transitionto
researcheasiey but shouldalsobe ableto apply researchmethodsn his or herwork
ervironmentevenwhenthestudenis notinterestedn postgraduatstudiesor research
per se.

This paperis structuredasfollows: Section2 containssomebackgroundnforma-
tion. Section3 outlinesthecourseandsection4 outlinestheauthors majorexperiences
from presentinghe course.Section5 concludeghe paper

2 Background

Many bookshave beenwritten aboutspecificresearchmethodsand mary of those
methodsare applicableto Information Technology Examplesinclude surweys (see
[2] for an example),experiments(see[3] for an example),casestudies(see[8] for
an example),and mary more. In mostcasessuchbooksare usefulto the studentin
InformationTechnologyalthoughthey oftenincludevariationsof thosemethodghat
areseldomlyseenin Information Technologyresearch.A skilled researcheis often
able to ignore thosevariations,but this may be problematicto the new researcher
Publishedbooksthat focus specificallyon researchmethodsin Information Systems
do exist (see[5], for example),but the emphasif thosebooksis alsoon empirical
researchmethodsascommonlyusedin the socialsciences.

In additionto thespecificresearcimethodsacourseonresearcimethodgypically
coversscientificwriting. Again mary booksexist thatmaybeusedasthebasisfor this
— see[7] for example.Oneshortcominghatexistsin mary of thesetexts is the fact
that someof them prescribea particularform of referencingothertexts, suchasthe
Harvard system,while referencesn Information Technologyoften tendto be more
flexible anddo not fully adhereto a specificsystem.An innovative approacho teach
communicationskills is presentedn [1] wherea studentconferences usedasbasis;
however, theirintentionto haveresearcimethodgaughtby their Educatiordepartment



ratherthan by their ComputingSciencedepartments fundamentallyflawed for the
reasongivenabove.

ResearctiMethodscoursesn IT areapparentlypecomingmorepopular A search
onNortherlight.confor theterms" r esear ch nmet hods cour se" "conput er
sci ence" yieldedover500resultsmary of which areapplicable(searchconducted
May 2000). The needfor suchcoursess further evidencedby local reportssuchas

[4].

3 Thecourse

The ResearchMethodscourseconsideredy this paperoriginally developedfrom a
needexpressedy technilonswheretheir fourth-yearBTech-studentareexpectedo
completea ResearchMethodscourse put wherethe genericcourseavailablefrom the
technilonis only partiallyapplicableo IT-studentdor thereasonslescribedn section
2.

The particularapproachwasdevelopedby the authorwhile presentinga courseat
PretoriaTechnilon in 1997 andusedin 1998 and 1999 at Wits Technilon. He has
alsousedthe approachto presenthonours-lgel coursesat RAU in 1999 and 2000.
The materialusedfor the course[6] hasbeenusedat variousotheruniversitiesand
technilonsin SouthAfrica asthebasisfor their courses.

The primary focus of the courseis to exposestudentsto researchmethodsthat
are commonlyusedin Information Technologyresearchsuchas literature surweys,
models,prototypesmathematicaproofs,experimentssurweys andcasestudies.The
focusis on breadth ratherthandepth,sinceit is assumedhata studentwho needsa
more detailedacquaintancevith a particularmethodwill easilyfind materialon that
method;thisis in contrastwith a studentwhois facedwith aresearctproblemanddo
not know which optionsexist to addresshe problemandthereforedoestypically not
know whathe or sheis looking for.

While the coursegivesan overview of eachmethod,studentsare expectedto ex-
periencghemethodsn practiceby readingrelevantresearclpapergandareexpected
to evaluatethoseresearctpapers).

The coursealsoaddressescientificwriting, presentatiorof papersandotherrele-
vantissuessuchasreasongor doingresearchn thefirst place.

Evaluationof the coursecombinesa numberof elements:written reportson the
researclpaperghatthey evaluatedaswell asa (researchjeportof a (small)research
projectthatthey are expectedto completeandan oral presentatioron their research
project. The reportshave to be written in the style of a scientific paperandthe oral
presentationarehandledn the style of a conference.



4 Theexperience

While it seemghatthecourses recevedwell by moststudentsanumberof problems
have beenhighlightedovertheyearsandwill receve particularattentionin future.

This papempresentshe experiencerom theauthors point of view. Little hasbeen
donethusfarto correlatetheseobsenationswith obsenationsfrom otherlecturers.

Firstly, it hasbeemotedthatstudentswhohave hadverylittle exposureto research
papers have trouble identifying suitablepapersfrom the university library to study
This happendecauseeitherthey do not have the required(technical)backgroundo
follow the paperghey considey or the applicationof particularresearchmethodsare
notentirelyclear To addresghis problema compendiunof paperds currentlybeing
compiledthat shouldgive studentsa wide overview of the variousmethods. Stated
differently, with sucha compendiumof papers,studentswill be ableto readmary
more‘suitable’ papersratherthanhuntfor afew ‘suitable’ papers.

Secondlyeventhoughthe (lack of) scientificquality of materialfound on the In-
ternetis stressedt seemgshatstudentarebecomingessandlessableto find material
from othersourcegsuchasthelibrary). A minimumnumberof referencesasalways
beensetfor theirresearctpaper;it seemghata minimumnumberof non-Internetef-
erencesnayhaveto besetin future. Obviously this doesnot applywherethe material
foundon the Internethasappearedn anotherform, whereit hasgonethrougha peer
or othersuitableform of review.

Thirdly, plagiarismis a recurrentproblem. This rangesrom studentsvho submit
others’work without modification throughstudentsvho cutandpasteothers’work to
studentavho quoteothers’work without explicitly markingit asa quotation.lt seems
thattrainingin pregraduateyearswherestudentsaareencouragedo usepublishedal-
gorithms,existing librariesandcannedsolutionsmakesthemlesssensitve to the fact
that plagiarismis a crime. Plagiarismhasbeenobsered by the authorin enoughin-
stitutionsto know that the problemis widespread.A searchon the Internetreveals
that mary lecturersarefacedby the sameproblem. This is furtherillustratedby the
factthatatleastanotheresearchmethodscourse[1] explicitly lists plagiarismasone
of the aspectonsideredvhenevaluatingstudentswork. In the coursedescribedn
this paper significantattentionis givento the ethicalandlegal aspectof plagiarism.
In addition, a known evaluationschemathat highlights aspectshat are expectedin
students papersandthatdo not commonlyoccurin papersound (especially)on the
Internetseemso beeffective.

Finally, the major problemexperiencedy studentsarefinding a suitableresearch
guestionfor the course.While possibletopicsarediscussediuring the course mary
studentpreferto selectabrandnew topicfor researchin 2000thiswasevidencedfor
example,by a numberof studentsvho wereinterestedn WAP (Wireless Application
Protocol). However, turning from suchan areato a suitableresearchguestionseems
to benon-trivial to studentsThisis currentlyhandledoy expectingstudentgo discuss
theirresearclyuestiorwith thelecturerbeforecommencingheirresearchin addition
to the problemof finding a suitableresearchquestion studentften selectquestions
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thatcannotealisticallybeexpectedo beansweredhn thetime availableto themduring
sucha course;it is oftennecessaryo discusshow to limit the scopeof the questions
they have selectedvith them.

During theseindividual discussionsstudentsare also often confrontedwith the
questionhow they intendaddressinghe question.This oftenhighlightsproblemshey
are experiencingwith individual researchmethods. Very often, for example,if they
intenddoingasurwy, they have not carefullyconsideredgampleselection. And, while
limiting the scopeto a very smallaspecduring sucha courseis acceptableselecting
anon-randonsamples not.

5 Conclusion

This paperdescribedcsomeobsenationsthe authorhasmadeduring presentationsf
a ResearchMethodscoursein IT. Theseobsenationsarepresentedn the hopethatit
may further stimulateteachingof ResearctMethodsin IT. They arealsopresentedn
the hopethatthey may sene asinputto a properscientificconsideratiorof the value
of suchacoursen thefirst four yearsof arelevantqualification.
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