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Abstract. Prior knowledgeis animportantfactorthat influencestheinteraction
with a hypertext andthelearninggain.Our authoringsystemNetCoachprovides
a way to assessthe users’prior knowledgeandto adaptthe coursein different
ways.Wedescribehow theadaptationmechanismassessestheuser’s knowledge
with testitems,inferstheuser’s currentlearningstatefrom this information,and
finally adaptsaccordingly. An evaluationstudywith an adaptive HTML course
demonstratesthat this kind of adaptationmight reducethecompletiontime, but
retainsthelearninggain.

1 Online Learning Courses and Prior Knowledge

Onlinelearningcoursesareusedby peoplethatdiffer widely in prior knowledgeof the
domain.Especiallyin further educationandlearningon demandsettingssomelearn-
erswill have a backgroundof partsof thecoursewhile othersarecompletebeginners.
However, regardlessof the prior knowledge,everybodyshouldhave the sameknow-
ledgeafter coursecompletion.On the onehandusersmight get boredif they have to
work on topicsthatthey arealreadyfamiliarwith. On theotherhandthey areprobably
notableto estimatewhetherthey doreallyknow everythingonatopicof acoursewith-
outhaving seenthechapters.Thus,lettingusersdecideon theirown whetherthey have
enoughknowledgeor notmight resultin incompleteknowledgeacquisition.Moreover,
prior knowledgehasanimpacton thelearninggain.Whenconstructingahypertext au-
thorsshouldconsidersthe users’prior knowledge[3]. It might be usefulto adaptthe
hypertext’sstructure[2] or to providedifferentadvisements[4].

In any casesuchadaptationsrequiretheassessmentof prior knowledge.Theauthor-
ing systemNetCoach[6] providesa mechanismboth to assessthe user’s prior know-
ledgeandto adaptthecourseaccordingly.

2 Adaptation Mechanism

NetCoachis designedto enableauthorsto build adaptive online courseswithout pro-
gramming.While authorsgeneratethe contentby filling in templatesandforms, the
coursefunctionalityincludingusermanagement,adaptation,communicationfacilities,
andtutoringis providedby NetCoach.

EachNetCoachcourseimplementsseveral adaptive features,that requirean ade-
quateassessmentof the prior knowledge.Basedon this informationNetCoachinfers
theuser’s knowledgeabouteachchapteranddecideshow to adapt.



2.1 Assessment of Prior Knowledge

Similar to a book, a NetCoachcourseis structuredhierarchicallywith chaptersand
subchapters.The knowledgeabouta subchapteror a setof subchaptersis assessedin
so called testgroups,i.e., a setof test items.Threetypesof test itemsareevaluated
on thefly automatically:multiple choicetests,forcedchoicetests,andgapfilling tests.
Authorsmaydefinethedifficulty of thetestitemsanda critical valueof pointsthatare
requiredfor completingthetest.After the learnerhascompletedthechapterthe items
are presentedin small groups(e.g., two in a row). Usersachieve points for correct
answersandloosepointsfor falseanswersuntil they reacha critical value.

In thebeginningof achapterthathassubchapterswith testgroupsa link to apretest
is offered.In thiscasearandomselectionof thetestgroups’difficult itemsis presented.

In summary, thetestitemsof testgroupsin subchapterswhichareusuallypresented
afterthechapterareaggregatedandnow serveaspretestfor thesuperordinatedchapter.

2.2 Inference of Current Learning State

Each item is evaluatedas if it was answeredin the test group. The only exception
is that the result is weighted(default is 1.5). Afterwards,the currentlearningstateis
updated,i.e,NetCoachcomputeson thefly whetherachapteris solved, inferred, ready
or not ready. SeeWeber, Kuhl and Weibelzahl[6] for a detaileddescriptionof the
overlaymodelandthedifferentstatesof chaptersusedin NetCoach.Suchaninference
mechanismrequiresinformationaboutrelationsbetweenchapterswhich is storedin
a socalledknowledgebase.NetCoachsupportsthe two conceptrelationsprerequisite
andinference [6].

In summary, the inferenceof a user’s currentlearningstateis donein two steps.
First,theitemsof thepretestareevaluatedandpointsweightedby anfactorareassigned
to testgroupsaccordingly. Second,if a testgrouphasbeensolvedbecausethecritical
valuehasbeenreached,this chapteris assumedto belearnedandotherchaptersmight
beinferredto belearnedin correspondencewith theknowledgebase.

2.3 Adaptation Decision

Finally, thelearningstateis usedfor two typesof adaptations:adaptiveannotationand
curriculumsequencing.First,links to otherchaptersareannotatedaccordingto thestate
of this chapter(e.g.,agreenbullet indicatesthatthechapteris ready to be visited).

Second,NetCoachsuggestswhich pageto visit next andthusguidesusersto chap-
tersthat areready andthat arerequiredto completethe course.Chaptersthat areas-
sumedto belearnedareskipped.Thus,thepretestsprovideaneasyway to guideusers
to thosechaptersthat they shouldlearn.Otheradaptationtechniquesthatusethesame
informationwould bepossible(e.g.,link hiding [1] or changingtheadaptationmethod
[5]), but arenot implementedin NetCoach.

3 Evaluation

Thepretestmechanismof NetCoachhasbeenevaluatedwith thesocalledHTML-Tutor.
This onlinecourseintroducesto publishingon thewebandprogrammingHTML. We
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Fig. 1. (a) Durationof interaction(seconds).Peoplewho solved the preteston oneof the three
chaptersrequiredlesstimeto completethesechapters(includingthetimeto completethepretest).
(b) Relative numberof correctresponsesin the posttest.Peoplewho solved the preteston one
of the threechaptersgave equallyor morecorrectresponsesto test itemsin the post test.The
standarddeviationsareindicated.

wantedto know whetherthepretestscanassesstheprior knowledgecorrectlyandhow
thelearninggainis influencedby theadaptation.

We observeda total of 140userswho accessedthepublic coursefrom all over the
world. Two groupsof usersaredistinguished:the first group(no pretest)ignoredthe
pretestandcompletedthechaptersasusual,while thesecondgroup(pretestpresented)
decidedto answerthepretest.Consequently, mostof themwereadvisedto omit at least
somesubchapters.In the endof the courseuserscompleteda final test that included
several testitemson the pretestchapters.If the pretestassessmentwassuccessfulthe
secondgroupshouldknow asmuchasthefirst groupaboutthechapters,eventhough
they did not readthecontents.

We found that thepretestgroupcompletedthechaptersmuchfasterthanthestan-
dardgroup.For all threepretestthathavebeenincludedin this analysisthemeandura-
tion of interactionwaslower (seeFigure1a).A 2-factorMANOVA yieldedsignificant
differencesbetweenthesegroups(seeTable1). However, the analysisof the posttest
shows that the pretestgrouphadat leastasmuchknowledgeon thesechaptersasthe
standardgroup.Their relativenumberof correctresponseswasevenhigherfor chapter
1. Theremainingchaptersdid notdiffer significantly(seeFigure1b).

In summary, the pretestgrouphadat leastasmuchknowledgeaboutthe chapters
althoughthey spentlesstime for browsing thesechapters.Note that the userssaved
up to 80% of the interactionduration,but performedabout10% to 20% betterin the
posttest.Especiallyfor learningondemandsettingswhenpeoplewantto learnspecific
contentsasefficiently aspossiblethiscouldbeanimportantbenefit.



Table 1. (a) Statisticalresultsof a 2-factorMANOVA (dependentvariablesdurationandknow-
ledge).(b) Statisticalresultsof a 2-factorANOVA (dependentvariableduration).For eachfactor
theF-value(F), thedegreesof freedom(df �����������
	 ������
�� ) andthestatisticalsignificance( � ) are
reported(samplesizeN=140).

(a)

factor F df �
F1:presentation 15.84 2, 133 .000

F2: chapter 3.15 4, 268 .015
F1*F2 2.82 4, 268 .026

(b)

factor F df �
F1:presentation 31.07 1, 134 .000

F2: chapter 6.56 2, 134 .002
F1*F2 5.54 2, 134 .005

4 Conclusion

NetCoachofferseasycreationof pretestsby summarizingitemsfrom testgroups.The
assumedstateof eachchapteris computedin dependenceof theanswersin thepretest
andtherelationsbetweenchapters.Our resultssuggestthat theHTML-Tutor assesses
the prior knowledgecorrectly. Despitethe fact that peoplewereadaptively guidedto
omit thosechaptersthat are assumedto be learned,they were able to answertest
items on the chapter’s contentseven betterthan the standardgroup.Thus,assessing
knowledgewith testitemsfacilitatesinterestingadaptationopportunities.Adaptingto
prior knowledgeis an importantapproachto increasethe effectivenessandefficiency
of learningcoursesandmight evenincreasetheusers’satisfaction.
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