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Abstract. Prior knowledgeis animportantfactorthatinfluencesheinteraction
with ahypertext andthelearninggain.Our authoringsystemNetCoaclprovides
away to assesshe users’prior knowvledgeandto adaptthe coursein different
ways.We describehow theadaptatiormechanisnassessethe users knowledge
with testitems,infersthe users currentlearningstatefrom this information,and
finally adaptsaccordingly An evaluationstudywith an adaptve HTML course
demonstratethatthis kind of adaptatiormight reducethe completiontime, but
retainsthelearninggain.

1 OnlineLearning Coursesand Prior Knowledge

Onlinelearningcoursesareusedby peoplethatdiffer widely in prior knowledgeof the
domain.Especiallyin further educationandlearningon demandsettingssomelearn-
erswill have a backgroundf partsof the coursewhile othersarecompletebeginners.
However, regardlessof the prior knowledge,everybodyshouldhave the sameknow-
ledgeafter coursecompletion.On the one handusersmight getboredif they have to
work ontopicsthatthey arealreadyfamiliar with. On the otherhandthey areprobably
notableto estimatenvhetherthey do really know everythingon atopic of acoursewith-
outhaving seernthe chaptersThus,letting usersdecideon their own whetherthey have
enoughknowledgeor not mightresultin incompleteknowledgeacquisition Moreover,
prior knowledgehasanimpacton thelearninggain.Whenconstructinga hypertet au-
thorsshouldconsiderghe users’prior knowledge[3]. It might be usefulto adaptthe
hypertet’sstructurg[2] or to provide differentadvisement§4].

In ary casesuchadaptationsequiretheassessmeratf prior knowledge.Theauthor
ing systemNetCoach6] providesa mechanisnbothto assesshe users prior know-
ledgeandto adaptthe courseaccordingly

2 Adaptation Mechanism

NetCoachis designedo enableauthorsto build adaptve online courseswithout pro-
gramming.While authorsgeneratehe contentby filling in templatesandforms, the
coursefunctionalityincludingusermanagemengdaptationcommunicatiorfacilities,
andtutoringis providedby NetCoach.

EachNetCoachcourseimplementsseveral adaptive features that requirean ade-
quateassessmerdf the prior knowledge.Basedon this information NetCoachinfers
theusers knowledgeabouteachchapteranddecideshow to adapt.



2.1 Assessment of Prior Knowledge

Similar to a book, a NetCoachcourseis structuredhierarchicallywith chaptersand
subchaptersThe knowledgeabouta subchapteor a setof subchapterss assesseth
so calledtestgroups,i.e., a setof testitems. Threetypesof testitems are evaluated
onthefly automaticallymultiple choicetests forcedchoicetests,andgapfilling tests.
Authorsmay definethe difficulty of thetestitemsanda critical valueof pointsthatare
requiredfor completingthe test.After the learnerhascompletedhe chapterthe items
are presentedn small groups(e.g.,two in a row). Usersachieve pointsfor correct
answersandloosepointsfor falseanswersintil they reacha critical value.

In thebeginningof achaptethathassubchaptersith testgroupsalink to apretest
is offered.In this casearandomselectionof thetestgroups’difficult itemsis presented.

In summarythetestitemsof testgroupsin subchapterahichareusuallypresented
afterthe chaptemreaggreyatedandnow sene aspretesfor the superordinatedhapter

2.2 Inferenceof Current Learning State

Eachitem is evaluatedasif it was answeredn the test group. The only exception
is thatthe resultis weighted(default is 1.5). Afterwards,the currentlearningstateis
updatedij.e, NetCoachcomputenthefly whethera chapteris solved, inferred, ready
or not ready. SeeWeber Kuhl and Weibelzahl[6] for a detaileddescriptionof the
overlaymodelandthedifferentstatesof chapteraisedin NetCoachSuchaninference
mechanisnrequiresinformation aboutrelationsbetweenchapterswhich is storedin
a so calledknowledgebase NetCoachsupportghe two conceptrelationsprerequisite
andinference [6].

In summary the inferenceof a users currentlearningstateis donein two steps.
First,theitemsof the pretestireevaluatedandpointsweightedoy anfactorareassigned
to testgroupsaccordingly Secondjf atestgrouphasbeensolvedbecausehe critical
valuehasbeenreachedthis chapteris assumedo belearnedandotherchaptersnight
beinferredto belearnedn correspondenceith the knowledgebase.

2.3 Adaptation Decision

Finally, thelearningstateis usedfor two typesof adaptationsadaptve annotatiorand
curriculumsequencingrirst, links to otherchaptersareannotateéccordingo thestate
of this chapter(e.g.,agreenbullet indicatesthatthe chapteris ready to be visited).

SecondNetCoachsuggestsvhich pageto visit next andthusguidesusersto chap-
tersthat areready andthat arerequiredto completethe course.Chapterghatare as-
sumedto belearnedareskipped.Thus,the pretestprovide aneasyway to guideusers
to thosechapterghatthey shouldlearn.Otheradaptatiortechniqueghatusethe same
informationwould be possible(e.g.,link hiding[1] or changingthe adaptatiormethod
[5]), but arenotimplementedn NetCoach.

3 Evaluation

Thepretesimechanisnof NetCoactasbeenevaluatedwith thesocalledHTML-Tutor.
This online courseintroducego publishingon the web andprogrammingHTML. We



—
QD
Rt
—~
O
~

15000 - 1.09

5 [ Jno pretest
0
£ g g pretest
£ 10000 5 presented
& Q
c n
e g 5
2 4]
5 5000+ o
E g
3
o
0 T 0 T
1 2 3 1 2 3
chapter chapter

Fig. 1. (a) Durationof interaction(seconds)Peoplewho solved the preteston one of the three
chaptersequiredesstimeto completehesechaptergincludingthetimeto completethepretest).
(b) Relative numberof correctresponse the posttestPeoplewho solved the preteston one
of the threechaptersggave equally or more correctresponseso testitemsin the posttest. The
standardleviationsareindicated.

wantedto know whetherthe pretestsanassesshe prior knowledgecorrectlyandhow
thelearninggainis influencedby the adaptation.

We obseneda total of 140 userswho accessethe public coursefrom all overthe
world. Two groupsof usersare distinguishedthe first group (no pretest)ignoredthe
pretestandcompletedhe chaptersasusual,while the secondgroup(pretestresented)
decidedo answetthe pretestConsequentlynostof themwereadvisedo omit atleast
somesubchaptersin the end of the courseuserscompleteda final testthatincluded
severaltestitemson the pretestchapterslf the pretestassessmemas successfuthe
secondgroupshouldknow asmuchasthefirst groupaboutthe chaptersgventhough
they did notreadthe contents.

We found thatthe pretestgroupcompletedhe chaptersnuchfasterthanthe stan-
dardgroup.For all threepretesthathave beenincludedin this analysishe meandura-
tion of interactionwaslower (seeFigurela).A 2-factorMANOVA yieldedsignificant
differencedetweenthesegroups(seeTable 1). However, the analysisof the posttest
shaws that the pretestgrouphadat leastas muchknowledgeon thesechaptersasthe
standardyroup.Their relative numberof correctresponsewasevenhigherfor chapter
1. Theremainingchaptersdid notdiffer significantly(seeFigurelb).

In summarythe pretestgrouphadat leastas muchknowledgeaboutthe chapters
althoughthey spentlesstime for browsing thesechaptersNote that the userssaved
up to 80% of the interactionduration,but performedabout10% to 20% betterin the
posttestEspeciallyfor learningon demandsettingswhenpeoplewantto learnspecific
contentsasefficiently aspossiblethis could beanimportantbenefit.



Table 1. (a) Statisticalresultsof a 2-factorMANOVA (dependenvariablesdurationandknow-
ledge).(b) Statisticalresultsof a 2-factorANOVA (dependentariableduration).For eachfactor
the F-value (F), the degreesof freedom(df ¢ ¢ sect, error) @andthe statisticalsignificance(a) are
reported(samplesizeN=140).

(a) (b)
factor F df o factor F df o
F1:presentation 15.84 2,133 .000 F1:presentation 31.07 1,134 .000
F2:chapter 3.15 4,268 .015 F2:chapter 6.56 2,134 .002
F1*F2 2.82 4,268 .026 F1*F2 5.54 2,134 .005

4 Conclusion

NetCoachoffers easycreationof pretestdy summarizingtemsfrom testgroups.The
assumedtateof eachchapteris computedn dependencef the answersn the pretest
andtherelationsbhetweenchaptersOur resultssuggesthatthe HTML-T utor assesses
the prior knowledgecorrectly Despitethe fact that peoplewere adaptiely guidedto
omit those chaptersthat are assumedo be learned,they were able to answertest
items on the chapters contentseven betterthanthe standardgroup. Thus, assessing
knowledgewith testitemsfacilitatesinterestingadaptatioropportunities Adaptingto
prior knowledgeis animportantapproachto increasethe effectivenessandefficiency
of learningcoursesaandmight evenincreaseheusers’satisfction.
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