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Using computer technology as an aide to teaching
large classes
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Abstract: Manyareasof HE haverecentlyexperienceddramaticchanges:classsizeshave
increasedsignificantly;assessmenttechniqueshavechanged;etc.Pressureslike thesemake it
moredifficult thanever to providequality teaching. Many”tr aditional” taskslikeproviding
goodcoursework feedback, preventingplagiarism,etc,arebeingsqueezedbysheerpressureof
work. Simultaneously, changesin thestudentbody(e.g. morestudentswithouttraditional
entryqualifications)makegoodteachingmoreessentialthanever. Thispaperwill consider
waysin which staff canusecomputertechnology to to reducetheburdensassociatedwith
largeclasssizes.Althoughmanyof thesetechniqueshavebeendevelopedwithin IT
departments,they canbejust asvaluablein Arts andSocialSciencefaculties.
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Introduction

Many universitieshaverecentlyundergone,or arecurrentlyexperiencing,very rapid
expansion,owing to avarietyof financialandpolitical pressures.TheUniversityof
Westminster, for example,is a fairly largeinstitution(morethan10,000students)situatedin
CentralLondon,UK. Its studentnumbershave increasedsubstantiallyin recentyears,and
lecturersin populardisciplinesnow facesomevery largeclasssizes— someundergraduate
classeshave in excessof 300students.At thesametime, thenatureof thestudentbodyhas
changed.Many no longerhave thetraditionalUniversityentryqualifications,theagerangehas
widened,andtheethnicmix haschangedradically. Oneof theresultsof thesechangesis that
many studentsneedbetterteachingthaneverbeforeat a timewhenteachingstaff, evenin
traditionallyteaching-orientated(ratherthanresearch-orientated)institutions,arepreventedby
increasingstudentnumbersfrom providing this. Typically, lecturersresponsiblefor very large
classeswon’t know many of thestudentsby name,andwill have little personalcontactwith
mostof them.Theseproblemsarenaturallyexacerbatedwhendistancelearningtechniquesare
involved.

At thesametime,therehasbeenashift in theemphasisplacedon thework doneby students
during,ratherthanat theendof, their courses.Thisnow generallycontributesto thefinal mark
astudentgainsfor amoduleof studysothatwhatwasonceanentirelyformativeexerciseis
now alsoasummativeone,andthenatureof thebureaucraticpressureplacedonacademic
staff to producemarksandmanagelargeclassesmeansthattheformativepartof the



traditionaleducationalprocessis increasingly, albeitoftenunwillingly, overlooked.

Theuseof IT to addresstheproblemsweoutlineis notnew: it is widely recognizedasamajor
contributor to flexible, student-centredlearning(see,for example,Laurillard,1993).However,
we feel thatall toooftenIT is seenasamethodof solvingproblemsin away thatactually
focusestoo closelyon teaching, andtoo little on learning. Soundlearningprinciples(eg
Gagne1970)arerarelyaddressed.Our objective throughoutis to useIT asanadjunctto
traditionalteachingratherthanasasubstitutefor it, andour emphasisis on makingmoretime
availablefor goodteaching,andhencelearning,to takeplace.Themostobviousway in which
individual lecturerscantry to maximizethetime they haveavailablefor goodquality teaching
is to minimizethetime they spendonadministrativetasks,andthis is whereweadvocatethe
greatestuseof computers.In thefollowing sectionswewill considerhow theuseof IT can
benefitthelecturerin theareasof formativeassessment,generalcoursework management,
teachingtools,andclassmanagement.PaulDouglasworksin adepartmentof Computer
Science,soit’ s reasonableto supposethatbothstaff andstudentswill be“computerliterate”.
However, RayMcNamaradoesnot,andlittle of whatweproposeis specificallyComputer
Scienceorientated,andmostshouldbeeasilyusableby bothlecturersandstudentsof any
academicdiscipline.

Formative Assessment

Webegin with this sectionbecauseweregardit to beof paramountimportancewithin the
educationalprocess.Thestudentlearnsthroughaprocessof having his or herwork
commentedon by anexpertin thefield (eg Tessmer1993).For many academics,theold
personaltutorial systemremainstheideal,albeitonethatcanrarelybeachieved.

Thelossof theuseof coursework asaprimarily formativepartof thestudentlearningprocess
thusrepresentsthelossof oneof ourmostsignificantteachingtools. Ideally, thestudenthasan
opportunitywhendoingthework to experiment,to gobeyondthebasics,to try out something
thatmightnotwork. Thebestpractiseis for thework to bereturnedby thepersonwhomarked
it, with anopportunityfor thestudentto discussthestrengthsandweaknessesof thework with
themarker. Thestrengthof this asa learningprocessis obvious.

Now, studentsareconsciousthatthemarkthey gainwill contributein somesmallway to their
final degreeclassification,sotherequirementfor themhasbecometo getthebestpossible
mark.Thispressureoftenleadsto “ playingit safe”;sadly, it oftenalsoencouragesstudentsto
handin work not entirelytheirown. Theimportanceof gainingagoodmarkoutweighsthe
importanceof learning.Fromthemarker’s point of view, theimportantthing is simply to geta
very largenumberof papersmarkedandgradesproduced.Marking is almostalways
effectively anonymous(whichhasavarietyof implications).Writing lengthycommentson
assignmentsis timeconsumingandfrequentlyavoided.Studentsrarelycomplainaboutthis so
longasthemarkis pleasing.All this reducesthelearningvalueof theassignment;in some
cases,to virtually zero.

Our mainobjectivehereis to makegeneralfeedbackmorewidely available.Althoughwe
suggestbelow thatwork couldbereturnedto studentsin electronicformat,typingcommentsat
theendof paperswouldbeevenslower for mostpeoplethanwriting them.However, it is
possibleto usesomeof thetimemadeavailableby thetechniquesdiscussedbelow to produce
morecomprehensivegeneralcomments,andto usecomputersto make themeasilyavailable.



1. SampleAnswers

Wealmostall formulatesampleanswers,evenif only mentally. However, theseareless
frequentlymadeavailableto students,for variousreasons— wemightnotwantthemto
behandedbackto usnext year, for example.They can,though,provideanextremely
usefulform of feedback,enablingstudentsto comparewhatthey did (andthemarkit
received)with somethingthemarkerconsidersto bean“ideal” answer. As usual,it will
beeasierto beprescriptive in someareasthanin others:theremightbeanideal
computerprogramfor aspecifictask,andnothinglikea singleidealversionof an
analyticalessay. Nonetheless,awidevarietyof analyticalessayswill probablyemploy
muchthesametechniques,andthesecanbeeasilynoted,perhapswith somepossible
variants.

Althoughwehaveconcentratedhereon feedbackin thecontext of coursework, this
particulartechniquecanalsobeappliedto exams.Many of usprepareformal specimen
answersfor ExternalExaminers,andthesecanoftenbemadeavailableto studentswith
relatively little change.Lotsof Universitiesnow makepastexampapersreadily
availableto students;far fewermakesampleanswersavailable.Giventhevirtually
non-existentfeedbackmany studentsgetfor exampapers,this is awayof addressinga
significanteducationalproblem.

2. GeneralComments

How oftendo wefind thesamemistakeoverandoveragainandquickly tire of pointing
it out?Ratherthancompletelyomitting to do so,it is goodpractiseto recordtheseerrors
once,andmake themavailableto all students.Thesecanoftenbepreparedin advance
andre-usedyearafteryear:themistakesstudentsmakevary little from yearto yearand,
asprofessionaleducators,weoftenhaveaprettygoodideain advancewhatthey will be.
It is asimplematterto addor subtractmaterialto caterfor problemsthatoccur(or don’t
occur)within any specificgroup.Wearenotsuggestingthatstudentsbesetthesame
coursework everyyear, simply thatthegeneralnatureof their errorswon’t varyagreat
deal.

Whereveryspecificerrorsarecommentedon in generalfeedbackinformation,it is even
possibleto key theseto theactualsubmittedwork. It cansometimesbeusefulto giveout
a list of commonerrorsnumberedfrom, say, 1 to 10,andjust write thecorresponding
numberon thestudentscriptwheretheerroroccurs.

It is maybeworth pointingoutherethattheextra time it might take to preparematerials
of this naturethefirst time they areusedwill beregainedin futureyearswhenthey can
bere-usedwith only minor modification.

3. TheInternet

Thereareanumberof waysof returningthis kind of feedbackto students.Many of us
might takesometime to goovermajorpiecesof coursework in a lectureandusethe
occasionto provide thekind of generalfeedbackweareproposing.However, notall
studentsattendall lectures,sosomewill missout. Thesameis trueof printedhandouts,
etc.

Althoughit wouldbeextremelynäıve to assumethatall studentsactuallyreadall the
handoutsthey receive,wehave to beawarethatoneof our majortasksis to facilitate
learning.If wemake thesematerialsasreadilyavailableaspossible,at leastweenable



studentsto readthem.Wecanencouragethemto do sowheneverpossible.Oneof the
bestwaysof makingmaterialavailablenow is via theInternet.

Onemustbecareful,of course,with electronicmediato makesurethatit is easily
accessibleto its intendedaudience.Thereis no point giving out learningmaterials
carefullypreparedin Postscriptformatto studentswhoareonly ableto readthosein
PDF. Thebeautyof theInternetis thatit is now verywidely accessible,andmany
institutionsareableto makea few dedicatedcomputerterminalsavailablepurelyfor the
useof studentswhoneedto accessteachingmaterials.Thus,evenstudentswhodon’t
haveaccessto theInternetwherethey live,candownloadandprint outmaterialat a time
thatsuitsthem,andreadit whenpossible.Theotheradvantageof theInternetis thatit
sharesa commonformatin HTML and,wheredocumentsarein someotherformat,it’ s
usuallypossibleto provide toolsthatwill convert theformateasily. It’ s clearlynotas
simpleasprintedpaper, but it’ sgettingcloserall thetime.

Finally, onecanmakemy materialavailableon theInternetfrom anywhereonehas
accessto acomputerterminal.Justasstudentscanelectronicallysubmittheir
assignmentsfrom anywherein theworld, wecando thesamewith our feedback,
updatingwebpagesjust aseasilyfrom a differentcontinentasfrom within ournormal
offices.

General Coursework Management

Here,we look at someof theproblemscausedby theincreasein theamountof coursework
many academicsnow have to dealwith, andsuggestsomesolutionsto commonlyexperienced
problems.Computerscanbeusedin severalwaysto reducetheproportionof time thathasto
bespenton theactualmarkingprocess,thusmakingmoretimeavailablefor preparing
feedbackmaterials.

1. ElectronicSubmission

Evenif you insiston papersubmissionaswell, considerthebenefitsof electronic
submissionof studentpapers.Many studentsnow preparework, irrespectiveof the
discipline,onsomesortof wordprocessingsystem,andincreasingstandardization
makesit lesslikely thatyouwill beunableto readtheir work becauseof software
incompatibility. Electronicsubmissionhasanumberof benefits:

� Deadlinescanbemoreflexibly arrangedandmorerigorouslyenforced.All work
receivedwill bepreciselytime-stamped.Work canbesentby emailfrom literally
anywherein theworld. Submissionvia Internettechnologycanbeeasilysetupand
maintainedcentrally. Reliability levelsarenow asgoodasthoseof traditional
methods.

� It’ seasyto movecopiesfrom onecomputerto another:youshouldneverhave to
carryaroundanythingheavier thana “floppy disk”. Dividing markingbetween
homeandwork is mucheasier;with a laptopcomputer, it canbedoneanywhere,
any time.

� Work canbemuchmoreeasily, quickly andsafelyreturnedto studentsif doneby
email.Considerthenumberof coursework assignmentsyougenerallyhave left
over in acornerof youroffice at theendof theacademicyear, andwhatthevalue
of thoseto thestudentswhopreparedthemis.



� Automatedassistancewith themarkingis only possiblewhenthework is available
in electronicformat.

2. DetectingPlagiarism

Theability of anautomatedprocessto contributeto this will dependon thenatureof the
discipline,andthetypeof plagiarism.No currentcomputersoftwarecanreliablydetect
theunacknowledgeduseof someoneelse’s intellectualpropertyin anessay. Computers
can,however, do very rapidsearchesof hugeamountsof text, looking for any
duplication.Theoccasionswhensomethingyou markremindsyou stronglyof
somethingyouhavealreadyseenandwould like to look at againbut can’t, becauseyou
haveno ideawhichof the100or soscriptsyou havealreadymarkedit occurredin, need
no longerarise.For formal work likecomputerprogramsthis canbetakento agreater
level, wherea largebatchof submissionscanbeeasilyreducedto acommonformatand
comparedwith eachotherin theirentirety. Of morewidespreadinterestis thecurrent
developmentof “web crawlers” which cantrackdown thesourceof text thathasbeen
downloadedfrom web-sites(Parapadakis2002).Thecurrentdevelopmentof the
SemanticWeb(SWWS2001)will make this processconsiderablyeasier.

Is this important?Webelieve it is. Many educatorswehavespokenwith are
increasinglyconcernedthatplagiarismis spreading.Theuseof computers,of course,
hugelyfacilitatestheprocess.If coursework is to beausefullearningexperience,it is
vital thatit is doneindividually and,althoughusingcomputersin thisway (ie as
plagiarismdetectors)cannotguaranteethat,theiruseasplagiarismdetectorsis oftena
gooddeterrent.

3. AutomatedMarking

Onceagain,this will dependon thenatureof thediscipline.Evenanessay, though,can
becheckedfor spellingandgrammar;wherethey areuseful,statisticslikeword count,
numberof references,etc,areeasilyproduced.Within disciplineslikeComputer
Science,whereassignmentsoftenhaveastrongpracticalelement,automationcanbe
takento muchhigherlevels.Programs,for example,canberun againsttestdata,
producingusefulinformationfor themarkerwhichhugelysimplifies(in somecases,
replaces)themarkingprocess.Nonetheless,many tutorsstill markcomputerprograms
by readingthem,which is slow andtediousand,for simpleprogramcorrectness,far less
accurate.

Teaching Tools

Thesecanbeveryspecialized,but deservea mentionhere.In thecontext of feedback,oneof
theadvantagesof automatedteachingtoolsis thatthey areableto provide it instantaneously,
andasoftenasrequired.

Thefollowing examplesall referto thedisciplineof ComputerScience.

� Wesuggestedabovethatautomatedmarkingcanbeausefultool. Possiblyin a
simplifiedversion,it canalsobeausefulteachingtool. Let usgiveaverysimple
example.Noviceprogrammersareoftenaskedto write computerprogramsthatperform
simplearithmeticcomputations,eg dividing onenumberby anotheranddisplayingthe
result.Many studentswill, afterseveralattempts,geta programwhichappearsto work.



They typein “10” and“5” andtheprogramrespondswith theanswer, “2”. Everything
seemsfine,andthey confidentlyhandit in. Themarker testsit by typing in, say, “3” and
“0” andit failsbecauseit can’t handledivisionby zero— thestudentjust didn’t think of
it. They’ve lost somethingin thelearningprocessthroughnotworkingat solvinga
problemthatdidn’t occurto them.Automatedprogramtestersdealeasilywith this type
of situation,soat leastbasic,commonerrorscanbepointedout to studentsin time for
themto attemptto solve them.

� It is possibleto developspecificapplicationsto teachspecificsubjects.Two such
examplesthatweredevelopedat Westminsterareoutlinedhere.SPITS(2002)allows
studentsto testtheserializabilityof asequenceof concurrentdatabaseoperationsby
developingascheduleandtestingit. TheprogramusesPrologto testthescheduleand
provide instantfeedbackon whetheror not theschedulewascorrectand,if it wasn’t,
why not. Thenumberandvarietyof schedulesit cantest,andtheimmediacy of the
feedback,is far greaterthanany textbookcanachieve. Anotherallowsstudentsto
visualizeacommitoperationin thecontext of adistributeddatabasesystem,andto test
specificscenariosof their own devising to seewhethertheprotocolemployedis ableto
dealwith them.

Therearemany moreexamplesof suchtools,coveringawide varietyof academic
disciplines,andmany sharethis ability to actasakind of intelligenttutoringsystemby
actuallycommentingonstudents’work.

Class Management

TherearenumerouswaysthatIT canoffer classmanagementsupport.Oneof theproblemsof
largeclassesis that,in additionto thelecturingstaff not knowing thestudents,they don’t know
eachotherverywell either, andopportunitiesfor learningthroughpeerinteractionarelost.
Considersettingup InternetChatSessionsandDiscussionBoardsto helpwith this. Thesecan
bemoderatedor not,dependingon theirobjectives.Theuseof email listsalsofacilitates
communicationsbetweenstudents.TheOpenUniversityin theUK hasdoneagreatdealof
pioneeringwork in this area(see,for exampleM2061998).

It is alsopossibleto developadministrativetoolsto helpwith thetasksinvolvedwith recording
marks,calculatingaveragesandtotals,etc.With help,thesecanusuallybemadeto interface
with University-widerecordsystems,thusenablinglecturersto bothenterandretrievestudent
datamoresimply.

Conclusions

As wehavesaid,theuseof IT in teachingis notanew one,andtherearemany papers
extolling thevirtuesof thecomputerasa teachingtool. It hasbeenour intentionhereto
concentrateparticularlyon theuseof IT to enhancelearning.Whereour examplesshow IT
beingusedto facilitateteaching,this is still with theultimategoalof enrichingtheindividual
student’s learningexperience.Weregardthisasespeciallyimportantat a timewhen,for many
students,theirexperienceof learninghasbeenoneof diminishingquality. Weregardtheuseof
computer-basedteachingandadministrativetoolsasanimportantwayof reversingthetrend
away from formativeandtowardssummativestudentwork, andashelpingto restoredeclining
levelsof communicationbetweeneducatorsandstudents.
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