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Using computer technology as an aide to teaching
large classes
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Abstract: Manyareasof HE haverecentlyexperiencediramaticchanges: classsizeshave
increasedsignificantly;assessmenedniqueshavechanged; etc. Pressueslike thesemale it
more difficult thaneverto provide quality teadiing. Many"tr aditional” taskslike providing
goodcoursevork feedbak, preventingplagiarism, etc,are beingsqueezetly sheemressue of
work. Simultaneouslychangesin the studentody(e.g. more studentswvithouttraditional
entryqualifications)male goodteating more essentiathanever. Thispaperwill consider
waysin which staf canusecomputertechnology to to reducethe burdensassociatedvith
large classsizes.Althoughmanyof thesetechniqueshavebeendevelopedwithin IT
departmentsthey canbejustasvaluablein Arts and SocialSciencdaculties.

Keywords: FormativeAssessmenk], Electronic Learning

Introduction

Many universitieshave recentlyundegone,or arecurrentlyexperiencingyery rapid
expansionpowing to avariety of financialandpolitical pressuresThe University of
Westminsterfor example,is a fairly large institution (morethan10,000students}kituatedn
CentralLondon,UK. Its studeninumbershave increasedubstantiallyin recentyears,and
lecturersin populardisciplinesnow facesomevery large classsizes— someundegraduate
classedhave in excessof 300studentsAt thesametime, the natureof the studentoodyhas
changedMany nolongerhave thetraditionalUniversityentry qualificationsthe agerangehas
widened,andtheethnicmix haschangedadically Oneof theresultsof thesechangess that
mary studentseedbetterteachingthanever beforeat atime whenteachingstaf, evenin
traditionallyteaching-orientate(tatherthanresearch-orientated)stitutions,arepreventedby
increasingstudentnumberdrom providing this. Typically, lecturersresponsibldor very large
classesvon’t know mary of the studentdy name,andwill have little personaktontactwith
mostof them. Theseproblemsarenaturallyexacerbateavhendistancdearningtechniquesre
involved.

At the sametime, therehasbeena shift in theemphasiplacedon thework doneby students
during,ratherthanatthe endof, their coursesThis now generallycontributesto thefinal mark
astudentgainsfor amoduleof studysothatwhatwasonceanentirelyformative exerciseis
now alsoa summatve one,andthe natureof the bureaucratigressurglacedon academic
staf to producemarksandmanagdarge classesneanghatthe formative partof the



traditionaleducationaprocesss increasinglyalbeitoften unwillingly, overlooked.

Theuseof IT to addresshe problemswe outlineis notnew: it is widely recognizecasa major
contrikbutorto flexible, student-centretbarning(see for example,Laurillard, 1993). However,
we feel thatall too often|T is seenasa methodof solving problemsin away thatactually
focusegoo closelyonteading, andtoo little onlearning Soundlearningprinciples(eg
Gagnel970)arerarelyaddressedOur objective throughouts to uselT asanadjunctto
traditionalteachingratherthanasa substitutefor it, andour emphasiss on makingmoretime
availablefor goodteachingandhencdearning,to take place. The mostobviousway in which
individualllecturerscantry to maximizethetime they have availablefor goodquality teaching
is to minimize thetime they spendon administratve tasks,andthis is wherewe adwocatethe
greatestiseof computersin thefollowing sectionsve will considethow theuseof IT can
benefitthelecturerin the areasof formative assessmengieneralcoursevork management,
teachingools,andclassmanagement?aul Douglasworksin a departmenof Computer
Sciencesoit’ sreasonabléo supposehatbothstaf andstudentswill be“computerliterate”.
However, Ray McNamaradoesnot, andlittle of whatwe proposes specificallyComputer
Scienceorientatedandmostshouldbe easilyusableby bothlecturersandstudentof any
academidiscipline.

Formative Assessment

We beagin with this sectionbecausave regardit to be of paramountmportancewithin the
educationaprocessThestudentiearnsthrougha procesf having his or herwork
commentean by anexpertin thefield (eg Tessmef 993). For mary academicstheold
personatutorial systenremaingheideal,albeitonethatcanrarely be achieved.

Thelossof theuseof coursevork asa primarily formative partof the studentearningprocess
thusrepresentshelossof oneof our mostsignificantteachingiools. Ideally, the studenthasan
opportunitywhendoingthework to experimentto go beyondthebasicsto try out something
thatmight notwork. The bestpractises for thework to bereturnedby the persorwho marked
it, with anopportunityfor the studento discusghe strengthsandweaknessesf the work with
themarker. The strengthof this asalearningprocesss obvious.

Now, studentsareconscioughatthe markthey gainwill contributein somesmallway to their
final degreeclassificationsotherequirementor themhasbecomeo getthe bestpossible
mark. This pressureftenleadsto “ playingit safe”;sadly it oftenalsoencouragestudentgo
handin work not entirelytheir own. Theimportanceof gainingagoodmarkoutweighsthe
importanceof learning.Fromthemarker’s point of view, theimportantthing is simply to geta
very large numberof paperanarkedandgradegproduced Marking is almostalways
effectively anorymous(which hasa variety of implications).Writing lengthycommentson
assignmentss time consumingandfrequentlyavoided. Studentgarely complainaboutthis so
long asthemarkis pleasing.All thisreduceghelearningvalueof theassignmentin some
casesto virtually zero.

Our mainobjectie hereis to make generafeedbackmorewidely available. Althoughwe
suggesbelav thatwork couldbereturnedo studentsn electronicformat,typing commentsat
theendof papersvould be evenslower for mostpeoplethanwriting them.However, it is
possibleto usesomeof thetime madeavailableby thetechniquesliscussedbelow to produce
morecomprehensie generacommentsandto usecomputerdo make themeasilyavailable.



1. SampleAnswers

We almostall formulatesampleanswersevenif only mentally However, theseareless
frequentlymadeavailableto studentsfor variousreasons— we might not wantthemto
be handedackto usnext year for example.They can,though,provide anextremely
usefulform of feedbackgenablingstudentdo comparewhatthey did (andthe markit
receved)with somethinghe marker considerdo bean“ideal” answer As usual,it will
beeasielto be prescriptve in someareaghanin others:theremightbeanideal
computemprogramfor a specifictask,andnothinglik e a singleidealversionof an
analyticalessayNonethelessawide variety of analyticalessaywill probablyemploy
muchthe sametechniquesandthesecanbe easilynoted,perhapswvith somepossible
variants.

Althoughwe have concentratethereon feedbackin the context of coursevork, this
particulartechniquecanalsobe appliedto exams.Many of usprepargormal specimen
answerdor ExternalExaminersandthesecanoftenbe madeavailableto studentswith
relatively little change Lots of Universitiesnow make pastexampapergeadily
availableto studentsfar fewer make sampleanswersavailable. Giventhevirtually
non-«istentfeedbackmary studentgyetfor exampapersthisis away of addressing
significanteducationaproblem.

2. GeneralComments

How oftendo we find the samemistale over andover againandquickly tire of pointing
it out? Ratherthancompletelyomitting to do so, it is goodpractiseto recordtheseerrors
once,andmake themavailableto all studentsThesecanoftenbe preparedn advance
andre-usedyearafteryear:the mistakesstudentsnake vary little from yearto yearand,
asprofessionakducatorsye oftenhave a prettygoodideain advancewhatthey will be.
It is asimplematterto addor subtractmaterialto caterfor problemsthatoccur(or don't
occur)within ary specificgroup.We arenot suggestinghatstudentde setthe same
coursevork every year simply thatthe generahatureof their errorswon’t vary agreat
deal.

Wherevery specificerrorsarecommenten in generafeedbackinformation,it is even
possibleto key theseto theactualsubmittedwork. It cansometimede usefulto give out
alist of commonerrorsnumberedrom, say 1 to 10, andjustwrite the corresponding
numberon the studentscriptwherethe erroroccurs.

It is maybeworth pointingout herethatthe extratime it mighttake to preparematerials
of this naturethefirst time they areusedwill beregainedin futureyearswhenthey can
bere-usedwith only minor modification.

3. Thelnternet

Therearea numberof waysof returningthis kind of feedbackto studentsMany of us
might take sometime to go over majorpiecesof coursevork in alectureandusethe
occasiorto provide thekind of generafeedbackve areproposing.However, notall
studentsattendall lecturessosomewill missout. The sameis true of printedhandouts,
etc.

Althoughit would be extremelynaive to assumehatall studentsactuallyreadall the
handoutghey receve, we have to be avarethatoneof our majortasksis to facilitate
learning.If we make thesematerialsasreadilyavailableaspossible atleastwe enable



studentgo readthem.We canencouragehemto do sowheneer possible.Oneof the
bestwaysof makingmaterialavailablenow is via theInternet.

Onemustbe careful,of coursewith electronicmediato make surethatit is easily
accessibléo its intendedaudienceThereis no point giving out learningmaterials
carefully preparedn Postscripformatto studentsvho areonly ableto readthosein
PDF. The beautyof theInternetis thatit is now very widely accessibleandmary
institutionsareableto make afew dedicateccomputerterminalsavailablepurelyfor the
useof studentsvho needto accesseachingmaterials.Thus,evenstudentsvho don't
have accesdgo thelnternetwherethey live, candownloadandprint out materialatatime
thatsuitsthem,andreadit whenpossible.The otheradvantageof the Internetis thatit
sharesacommonformatin HTML and,wheredocumentsrein someotherformat,it’s
usuallypossibleto provide toolsthatwill corverttheformateasily It's clearlynotas
simpleasprintedpaper but it’ s gettingcloserall thetime.

Finally, onecanmake my materialavailableon the Internetfrom anywhereonehas
accesgo acomputerterminal. Justasstudentscanelectronicallysubmittheir
assignmentfrom anywherein theworld, we cando the samewith our feedback,
updatingweb pagegust aseasilyfrom a differentcontinentasfrom within our normal
offices.

General Coursework Management

Here,we look at someof the problemscausedy theincreasen theamountof coursevork
mary academic®iow have to dealwith, andsuggessomesolutionsto commonlyexperienced
problems.Computersanbeusedin severalwaysto reducethe proportionof time thathasto
be spenton the actualmarkingprocessthusmakingmoretime availablefor preparing
feedbackmaterials.

1. ElectronicSubmission

Evenif youinsiston papersubmissioraswell, considerthe benefitsof electronic
submissiorof studentpapersMany studentsiow preparewnork, irrespectve of the
discipline,on somesortof word processingystemandincreasingstandardization
makesit lesslik ely thatyouwill beunableto readtheir work becaus®f software
incompatibility. Electronicsubmissiorhasa numberof benefits:

e Deadlinesanbe moreflexibly arrangedandmorerigorouslyenforced All work
recevedwill bepreciselytime-stampedWork canbe sentby emailfrom literally
anywherein theworld. Submissiorvia Internettechnologycanbe easilysetup and
maintainedcentrally Reliability levelsarenow asgoodasthoseof traditional
methods.

¢ It'seasyto move copiesfrom onecomputerto another:you shouldnever have to
carryaroundarything heavier thana“floppy disk”. Dividing markingbetween
homeandwork is mucheasierwith alaptopcomputerit canbedoneanywhere,
ary time.

e Work canbe muchmoreeasily quickly andsafelyreturnedo studentsf doneby
email. Considerthe numberof coursevork assignmentgou generallyhave left
overin acornerof your office attheendof theacademig/ear andwhatthevalue
of thoseto the studentsvho preparedhemis.



e Automatedassistancevith the markingis only possiblewhenthework is available
in electronicformat.

2. DetectingPlagiarism

Theability of anautomategrocesgo contributeto thiswill dependon the natureof the
discipline,andthetype of plagiarism.No currentcomputersoftwarecanreliably detect
theunacknavledgeduseof someonelses intellectualpropertyin anessay Computers
can,however, do very rapid searchesf hugeamountsof text, looking for any
duplication.The occasionsvhensomethingyou markremindsyou stronglyof
somethingyou have alreadyseenandwould lik e to look at againbut cant, becausgou
have noideawhich of the 100 or soscriptsyou have alreadymarkedit occurredn, need
nolongerarise.For formal work like computeprogramghis canbetakento agreater
level, wherea large batchof submissionganbe easilyreducedo a commonformatand
comparedvith eachotherin their entirety Of morewidespreadnterestis thecurrent
developmenbf “web cravlers” which cantrack down the sourceof text thathasbeen
downloadedrom web-sitegParapadaki®002). The currentdevelopmenif the
SemantioNeb (SWWS2001)will make this processconsiderablyeasier

Is thisimportant?We believe it is. Many educatorsve have spolkenwith are
increasinglyconcernedhatplagiarismis spreadingThe useof computerspf course,
hugelyfacilitatesthe processIf coursevork is to be a usefullearningexperienceit is
vital thatit is doneindividually and,althoughusingcomputersn thisway (ie as
plagiarismdetectorsrannotguarante¢hat, their useasplagiarismdetectorss oftena
gooddeterrent.

3. AutomatedMarking

Onceagain,thiswill dependonthe natureof thediscipline.Evenanessaythough,can
be checledfor spellingandgrammarwherethey areuseful,statisticdik e word count,
numberof referencesetc,areeasilyproduced Within disciplineslike Computer
Sciencewhereassignmentsften have a strongpracticalelementautomatiorcanbe
takento muchhigherlevels. Programsfor example,canberun againstestdata,
producingusefulinformationfor the marker which hugelysimplifies(in somecases,
replaces}he markingprocessNonethelesanary tutorsstill markcomputemprograms
by readingthem,whichis slow andtediousand,for simpleprogramcorrectnesdar less
accurate.

Teaching Tools

Thesecanbevery specializedbut desere a mentionhere.In the context of feedbackpneof
theadwantage®f automatedeachingtoolsis thatthey areableto provide it instantaneously
andasoftenasrequired.

Thefollowing examplesall referto thedisciplineof ComputerScience.

e We suggesteabove thatautomatednarkingcanbea usefultool. Possiblyin a
simplifiedversion,it canalsobe a usefulteachingtool. Let usgive avery simple
example.Novice programmersreoftenaskedto write computemprogramghatperform
simplearithmeticcomputationseg dividing onenumberby anotheranddisplayingthe
result.Many studentswill, afterseveralattemptsgeta programwhich appearso work.



They typein “10” and“5” andthe programrespondsvith theanswey“2”. Everything
seemdine, andthey confidentlyhandit in. The markertestsit by typingin, say “3” and
“0” andit fails becausét cant handledivision by zero— thestudenjustdidn’t think of
it. They'velostsomethingn thelearningprocesshroughnotworking atsolvinga
problemthatdidn’t occurto them. Automatedprogramtestersdealeasilywith this type
of situation,soatleastbasic,commonerrorscanbe pointedoutto studentsn time for
themto attemptto solve them.

e It is possibleto developspecificapplicationgo teachspecificsubjects.Two such
exampleghatweredevelopedat Westminsteareoutlinedhere.SPITS(2002)allows
studentgo testtheserializabilityof a sequencef concurrentlatabaseperationdy
developinga scheduleandtestingit. The programusesPrologto testthe scheduleand
provide instantfeedbackon whetheror notthe schedulevascorrectand,if it wasnt,
why not. Thenumberandvariety of schedules# cantest,andtheimmediag of the
feedbackis far greaterthanary textbookcanachieve. Anotherallows studentdo
visualizeacommitoperationin the contet of a distributeddatabassystemandto test
specificscenario®f their own devising to seewhetherthe protocolemployedis ableto
dealwith them.

Therearemary moreexamplesof suchtools,coveringawide variety of academic
disciplines,andmary sharethis ability to actasakind of intelligenttutoring systemby
actuallycommentingon studentswork.

Class Management

TherearenumerousvaysthatIT canoffer classmanagemergupport.Oneof the problemsof
large classess that,in additionto thelecturingstaf not knowing the studentsthey don’t know
eachotherverywell either andopportunitiedor learningthroughpeerinteractionarelost.
Considersettingup InternetChatSessionsndDiscussiorBoardsto helpwith this. Thesecan
be moderatear not, dependingn their objectives. The useof emaillists alsofacilitates
communicationdetweerstudentsThe OpenUniversityin the UK hasdonea greatdealof
pioneeringwork in this area(see for exampleM206 1998).

It is alsopossibleto developadministratve toolsto helpwith thetasksinvolvedwith recording
marks,calculatingaveragesandtotals,etc. With help,thesecanusuallybe madeto interface
with University-widerecordsystemsthusenablinglecturersto both enterandretrieve student
datamoresimply.

Conclusions

As we have said,theuseof IT in teachings notanew one,andtherearemary papers
extolling thevirtuesof the computerasateachingool. It hasbeenourintentionhereto
concentrat@articularlyontheuseof IT to enhancéearning.Whereour examplesshov IT
beingusedto facilitateteachingthisiis still with the ultimategoal of enrichingtheindividual
students learningexperience We regardthis asespeciallyimportantat a time when,for mary
studentstheir experienceof learninghasbeenoneof diminishingquality. We regardthe useof
computerbasedeachingandadministratve toolsasanimportantway of reversingthetrend
away from formative andtowardssummatve studentwork, andashelpingto restoredeclining
levelsof communicatiorbetweereducatorandstudents.
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