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Abstract. Developingadaptive internetbasedlearningcoursesusuallyrequires
a lot of programmingefforts to providesessionmanagement,keepingtrackof the
learnerscurrentstate,andadaptingtheinterfacelayoutto specificrequirements.
NetCoachis designedto enableauthorsto develop adaptive learningcourses
without programmingknowledge.In this paper, we describethe adaptive, the
adaptable,theinteractive,andthecommunicative featuresof NetCoach.Bothau-
thorsandtutorsaresupportedin many waysto developandmanagecoursesvia
anonlineinterface.Experienceswith NetCoachcoursesin differentdomainsand
settingshave shown thatlearnersprofit from theadaptive features.

1 Introduction

Internetbasedinstructionhasgrown stronglyduringthelastyears.While in thebegin-
ning mostinternetbasedcoursesconsistedonly of a collectionof staticHTML-pages
(mostlysimpletranslationsof alreadyexistingscriptsandpapers),a lot of sophisticated
internetbasedlearningsystemsemergedin recenttime. The former systemscouldbe
easilycreatedby authorsusingsimpleauthoringtools,but thesesystemswerenotmuch
morethancopiesof textbooksandlacked any adaptivity andguidancethat would be
neededto supportlearnerswhenlearninga new topic on their own. On theotherhand,
mostcurrentmoresophisticatedlearningsystemsareproprietarysolutionsandcanonly
bebuilt by experiencedprogrammersandskilledweb-basedinstructionauthors.

Thisputshighdemandsonauthoringtoolsto createadaptiveinternetbasedinstruc-
tion courses.In thispaper, wewill introduceNetCoach,anauthoringsystemthatmeets
theneedsto createadaptive learningcoursesin the internet.Creatingadaptive courses
with NetCoachis very easyandcanbedonewithout beinga skilled programmer. Net-
Coachis derived from ELM-ART1, oneof the first andby now mostcomprehensive
adaptiveweb-basededucationalsystems(Weber& Specht,1997).

2 Features and Adaptivity in NetCoach-Courses

NetCoachis anauthoring-systemwhichallowsto createadaptiveandindividualcourse
moduleswithout programming-knowledge.This sectiondescribesfour characteristics
thatarecommonto all coursesthathave beendevelopedwith NetCoach.TheCourses
areadaptive, interactive,adaptable,andcommunicative.

1 cogpsy.uni-trier.de/projects/ELM/elmart.html



2.1 Adaptive Elements in NetCoach Courses

Accordingto Brusilovsky (1996),adaptive learningsystemsmayadaptto the learners
experience,knowledge,goals,or preferences.NetCoachadaptsto thelastthreeaspects
of theuser. This informationcanbeusedeitherto adaptthepresentationof thecontent
or to supportthe navigation (Brusilovsky, 1996).NetCoachimplementstwo adaptive
navigation techniques:curriculum sequencingandadaptiveannotationof links. The
goalof curriculumsequencingis to providethestudentwith themostsuitable,individ-
ually plannedsequenceof knowledgeunitsto learnandthesequenceof learningtasks
(examples,questions,problems,etc.)to work with. In otherwords,it helpsthestudent
to find an"optimalpath"throughthelearningmaterial.Thegoalof adaptiveannotation
of links is to supportthestudentin hyperspaceorientationandnavigationby changing
theappearanceof visible links.

Theseadaptationtechniquesrequirea contentspecificknowledge-baseanda user
modelthatallows thesystemfor respondingindividually to learners’interactionswith
thesystem.

The Knowledge-Base as Basis for Adaptive Behavior In NetCoach,theknowledge
baseof a courseconsistsof concepts.Theseconceptsare internal representationsof
pagesthatwill bepresentedto thelearner. In many domainsthedifferentconceptsare
relatedin many ways.To build up this knowledge-base,which is thebasisfor adaptive
navigationsupport,theauthorcancreatemany content-specificrelationsfor everycon-
cept.However, theauthoris not forcedto specifyany relation.Defaultvaluesthatretain
thesequentialorderof theconceptswill beappliedotherwise.Note,thatspecifyingthe
conceptrelationsis a simpleprocedure(aswill beshown in Section3) andis basically
a content-specifictask.

Normally the contentsof a domainarerelatedandinterdependent.Therearetwo
relationsbetweenconcepts:prerequisitesandinferences.

First, theauthorcandecidewhich otherconceptsarerequiredto be learnedto un-
derstandthe currentconcept.Theseprerequisitescanbe chosenin the concept-listas
shown in Figure1 (a). Thesystemwill guidelearnersto thesesprerequisitepagesbefore
suggestingthecurrentconcept.Becauseprerequisiteconceptsmight have prerequisite
conceptsthemselvestherearealsoindirectprerequisites(b). In ourexample-coursethe
systemwill recommendthefollowing sequentialorderof conceptsin caseChapter-2-1-
2 is thecurrentlearninggoal:Chapter-1 (indirectprerequisite),Chapter1-2, Chapter-2
(prerequisites),andfinally Chapter-2-1-2.

Second,the inferences(c) of a conceptarein someway the oppositeof prerequi-
sites.Perhapsanuserwantsto learnChapter-3-1first andsolvesthetestitemscorrectly.
BecauseChapter-2-1-2 is markedasinferredby Chapter-3-1, thesystemwill assume
that the useralreadyknows Chapter-2-1-2 as soonasChapter-3-1 hasbeenworked
at successfully. Note that prerequisitesandinferencesarerelatedbut not equal.E.g.,
knowing A might berequiredto understandB, but if oneknowsB this doesnot neces-
sarily imply thatA is known.

In additionto theserelationsbetweenconceptsthe knowledgebasecontainsrela-
tionsbetweentestitemsandconcepts.Setsof testitems(socalledtestgroups)assess
theuser’s currentlearningstateof a concept(d). However, testitemsmaynot only test



Fig. 1. Exampleof therelationsof conceptChapter-2-1-2.

oneconceptbut alsoassessaspectsof otherconcepts.Thus,it is possibleto quantify
theinferenceof testitemsto otherconcepts.If thelearnersolvestestitem2 in Figure1
correctly(e), shehasunderstoodsomeimportantaspectsof Chapter-2-1-2. A concept
is supposedto be learnedif onehasreacheda critical value.If therearealreadysome
inferencesfrom testitemsof otherconcepts,the learneris closerto this critical value
andhasto solve lesstestitemsin Testgroup2 correctly.

The User Model. Basedonthedescriptionsin theconcepts,all pagesarecomputedin-
dividually with respectto thelearner’susermodel.Theusermodelusedin NetCoachis
amulti-layeredoverlaymodel(Weber, 1999).Individualinformationabouteachlearner
is storedwith respectto the conceptsof the course’s knowledgebase(asdescribedin
the previous section).The first layer describeswhetherthe userhasalreadyvisited a
pagecorrespondingto aconcept.Thesecondlayercontainsinformationonwhichexer-
cisesor testitemsrelatedto this particularconcepttheuserhasworkedat andwhether
heor shehassuccessfullyworkedon thetestitemsup to a certaincriterion.Thethird
layerdescribeswhethera conceptcouldbeinferredasknown via inferencelinks from
moreadvancedconceptstheuserhasalreadyworkedonsuccessfully. Finally, thefourth
layerdescribeswhetherauserhasmarkedaconceptasalreadyknown.Thatis, theuser
model can be inspectedandedited(Bull & Pain, 1995).Sometimes,this is called a
cooperative usermodel(Kay, 1995).Informationin thedifferentlayersis updatedin-
dependently. This leadsto thefactthatinformationfrom eachdifferentsourcedoesnot
overwriteothers.E.g.,if a studentunmarksa conceptbecausesherealizedthatshehas
not enoughpre-knowledgeaboutit, the informationabouttestson this conceptis still
available.
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Fig. 2. Exampleof astudent’soverlaymodel.NetCoachinfersthestudent’scurrentlearningstate
from four independentlyupdatedlayers.Conceptswithout testsaretreatedaslearnedif they have
beenvisited.

SeeFigure2 for an exampleof a student’s overlay model.A conceptis assumed
to be learnedif it is either testedto be known, inferredfrom other learnedconcepts,
or marked by the user. In caseno test group is available the conceptis assumedto
be learnedif it hasbeenvisited. I.e., the visited layer and the test layer are applied
alternatively.

Curriculum Sequencing and Link Annotation. The multi-layeredoverlay model
supportsboth the adaptive annotationof links andindividual curriculumsequencing.
Links thatareshown in anoverview oneachpageor in thetableof contentsarevisually
annotatedin correspondenceto theuser’s currentlearningstate.Individual curriculum
sequencingmeansthat the system’s suggestionwhich pageis bestto be visited next
is computeddynamicallyaccordingto thegenerallearninggoalandtheuser’s learning
stateof theconcepts.Usersgetawarningif they visit apagewith missingprerequisites.
However, accessto thatpageis not restrictedandthe warningscanbe turnedoff. See
Figure3 for anexampleof awarningdueto unfulfilled prerequisites,thecorresponding
pagesuggestion,andthelink annotationin theoverview frameon thelefthandside.

Learning Goals. In addition,NetCoachsupportsthespecificationof learninggoals.A
goalconsistsof asetof conceptsthathave to besuccessfullyworkedon by thelearner.
All (direct and indirect) prerequisitesarecomputedautomaticallyandcorresponding
pagesaresuggested.Thus,learninggoalsareespeciallyusefulfor learnersthatdo not
want to completethe whole course.E.g., the goal “I want to get an introductionon
this topic” might includethe introductorychaptersonly, while the secondgoal “I am
familiarwith ...,but I wantto know moreabout...” would leaveout thefirst chapterand
suggestto go to theadvancedsectionsdirectly.



Fig. 3. Screenshotof theadaptive learningenvironmentincludingcurriculumsequencingandlink
annotation.

2.2 Interactive Elements in NetCoach Courses

Online-presentedandevaluatedexercisesand testsare centralfeaturesof interactive
courses.NetCoachprovidesthe possibility to presentexercisesand testsin different
formats.Thesearemultiple choice,forcedchoice,gapfilling tests,openquestionsand
e-mail-questions.While thee-mail-questionswill beevaluatedindividually by human
tutors,openquestionshave an example-answeras feedback,so that the learnerscan
comparetheir solution by themselves.The feedbackfor the remainingitem formats
consistsof ahint which answeris correctandanexplanationwhy theanswerwasfalse
or correct.Moreover, it is possibleto giveat first a hint only, beforethecorrectanswer
is given.

NetCoachCoursescanbeadditionallyshapedhighly interactive by connectingan-
imations(e.g.,flash-animations).Theseinteractiveanimationscanbecontainedlike in
every normalweb-page.Animationscanprovide interactivework in simulatedscenar-
ios with multiple interactivemouse-events.

A glossaryandapagewith referencescanbeaccessedby theuserswith directlinks
in thetext or abutton.Finally, asearch-toolanda notice-boardareavailable.

2.3 Adaptable Elements in NetCoach Courses

Web-basedcoursesareusedby userswith verydifferentknowledgeanddifferentcom-
puterskills. Becauseof that it is usefulif learnerscanadaptthe learningenvironment
to their own needs.

Not only the developedcoursesadaptto the user, but also the usersthemselves
canadjustmany featuresfor theirown preferences.Especiallythekind of presentation,
warningsandrecommendationscanbechangedor switchedoff. Themodelbehindthe
adaptive functionsis not incomprehensiblebut canbeinvestigatedandchangedby the
learnersthemselves.Themannerof annotationandthefeedbackcanbeadjusted,too.



Fig. 4. Screenshotof theonline-interfacefor authors

2.4 Communicative Elements in NetCoach Courses

Coursesdevelopedwith NetCoachprovidedifferentsyncronousandasyncronouscom-
municationtools. Questions,proposalsetc. can be sentvia e-mail to humantutors.
A chat moduleprovidesdirect communicationbetweenstudents.Besides,thereis a
possibility to discussthe contentsin differentdiscussionlists wherethe learnerscan
exchangeopinionsandaskquestions.It is alsopossiblefor every learnerto exchange
documents(e.g.,worddocumentsor pdf) with otherlearners.

All thesecommunicativefeaturesenablelecturesandteachersto organizecomplete
virtual courseswherestudentscaninteractwith eachother, but arestill freeto learnat
their individualspeed.

3 The NetCoach Authoring System

The NetCoachauthoring-systembaseson a LISP-server (CL-HTTP2) / web-browser-
client technology. NetCoach3 is availablefor Windows, Apple, andLinux operating-
systems.Learners,tutorsandeven authorsjust needa standard-web-browserto work
with thecorrespondinginterfaces.

Thegoalof developingNetCoachwasto provideauthorswith atool to createhighly
adaptive courseswithout being requiredto programusermodelsor interactive tests.

2 www.ai.mit.edu/projects/iiip/doc/cl-http/home-page.html
3 www.net-coach.de
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Fig. 5. Screenshotof a theauthorinterfacefor specifyingtheprerequisitesandtheinferencesof
theconceptsChapter-2-1-2andChapter-3-1.

The NetCoachauthoringtool supportsthe completedeveloping processof adaptive
web-basedcourseswhichincludesauthoringthelearningmaterial(e.g.,texts,pictures),
composingtests,defininglearninggoals,andadaptingthe layout andbehavior of the
interface.Figure4 showsa screenshotof NetCoach’sonline-interfacefor authors.

In the concepteditor, the conceptsof the learningcourse(correspondingto pages
presentedin abrowser)aredescribed.Conceptsmaybearrangedhierarchicallysimilar
to chaptersandsubchaptersin abook.Authorsmaysimplytypein plaintext, pastecode
from aHTML-editor, or evenimportanalreadyexistingHTML-file. In addition,anima-
tionsthatarecreatedwith Java,JavaScriptor commonplug-ins(e.g.,flashanimations)
aresupportedaswell.

Theprerequisiteson a conceptandtheinferencesthatcanbedrawn from success-
fully learninga conceptaredescribedby selectingthecorrespondingconceptsfrom a
table.SeeFigure5 for a screenshotof how an authorspecifiesthe prerequisitesand
inferencesof the conceptChapter-2-1 which hasbeendescribedin Section2.1. To
achieve perfectadaptivity effectsauthorshave to definetheseconceptrelationsvery
carefullyin dependenceof thedomainstructure.

In thetesteditor, testitemscanbedefinedandtested.Thetesteditorofferstemplates
for all testtypes,soauthorsarenotrequiredto programcomplicatedcgi-or Java-scripts.
In fact,NetCoachpresentsthe test-questions,evaluatesthe answers,andobservesthe
learningstateof eachuserautomatically, while theauthorcanfocuson thecontentsof
thetestitems.Eachitemconsistsof threeparts:First,thequestionthatwill bepresented
to theuser. Second,thecorrectanswersthathaveto befilled in by theuser(gapfilling,
free input) or that have to be marked (forcedchoice,multiple choice).Third, authors
canprovide anexplanationfor thesolutionto helplearnersin understandingwhy they
werewrong.Someof ourcoursesincludeitempoolsof morethanthousanditems.



Test items are collectedin test groupsthat are assignedto concepts.Thesetest
groupscanbeusedasexercisesorasintroductoryandfinal questionnaires.Thelearner’s
successon working on thesetestitemsis usedto computethe user’s learningstatein
themulti-layeredlearnermodelasdescribedabove.

Finally, a coursemight implementdifferent learninggoals.A learninggoal con-
sistsof a setof conceptsthathasto becompleted.Learnerswho decidenot to work on
thecompletecoursebut to fulfill a subgoalwill receive individually recommendations
which conceptto visit next to completethis goal. The authorhasjust to specify the
conceptsthat arenecessaryto completea goal.The prerequisitesarecomputedauto-
maticallybasedon thehypertext model.

NetCoachnot only is highly flexible in presentingdifferent contentsbut also in
adaptingthe courselayout.Many optionalparametersspecifywhich buttonsarepre-
sentedhow andwhere,which servicesareavailable(e.g.,communication,search,or
manual),andwhichcomponentsareadaptableby theuser. Thisflexibility makesit easy
to meettherequirementsof differentsettingsandevenexperimentalstudies.Moreover,
NetCoachsupportsmultiple languages,socoursescanbedevelopedin differenttarget
languagesat thesametime.

TheNetCoacheditorswork in directinteractionwith theNetCoachserversothatit
is possibleto seeeffectsof changingparametersettings,concepts,or testitemsdirectly
in thecourseunderdevelopment.Thismakesthecreationof verysophisticatedcourses
easywithout requiringprogrammingknowledge.A short tutorial on creatingcourses
with NetCoachis describedat http://art.ph-freiburg.de/NetCoach-Tutorial.

4 Tutors in NetCoach Courses

Coursescreatedwith NetCoachareguidedby tutorsthataiduserson helprequests,in-
spectuserdata,edit discussionlists,sendmessagesto users,andmanageuseraccounts
andusergroups.This is donevia anonline-interfacewhich is shown in Figure6.

Authorsof a coursecanregistertutorsvia themaincourseeditor. Tutorshave their
own accessrightsandareableto inspectthecourseandusersin thecourse.

First, tutorscanget into contactwith users.In a tutor help window, userscanask
questionsto tutorsor give remarkson thecourse.Thetext directly typedinto thetutor
helpwindow is sentby theserver to thetutor (or tutors)by e-mail.Tutorscanrespond
by e-mailin casetheuserhasprovidedhisor here-mailaddressor sendamessagethat
is storedwith the learner’s usermodelandwill be displayedto theuserwith thenext
pagetheuseropensin thecourse.

Second,tutorscanobserveusersin thecourse.They geta list of all currentlyactive
usersandhave accessto all usersin thecourse.Tutorscaninspectthecurrentlearning
stateof a user. That is, they canseehow long usershave beenworking at thecourse,
which messagesthey have sentto tutors,which conceptsthey have worked at, how
many errorsthey have made,andsomemoreinterestinginformationthat may help a
tutor to understandthedifficulties learnershave with thecoursein orderto help these
learners.

Third, tutorscanmanagea discussionlist. They canprovide new topicsin thedis-
cussionlist, changetreesof contributions to the discussionlist to a new topic, and



Fig. 6. Screenshotof theonline-interfacefor tutors

removepartsof thediscussionlist. In thediscussionlists, learnerscanplacestatements
thatcanbe readby all otherlearnersfrom the samecourseor make remarkson those
statements.Tutorscanwatchthesediscussionlists andremove contributionsthat are
not relatedto thetopicsof thecourse.

Fourth,tutorscanput informationmessagesto all usersof a courseor to members
of ausergroup.Thesemessageshaveanexpirationdatesothatmessagesthatremindof
an importantdate,for example,will be removedautomaticallyafterexpiration.These
informationmessageswill bedisplayedto auserwhenheor she(re-)entersacourseor
evenduringworkingat thecourse.

Fifth, tutorshaveto manageuseraccountsandusergroups.In caseof closedcourses
(that is, thecoursesarerestrictedto usersthathave accessrights), tutorscanaddnew
usersor remove users,give accessrights to usersandassignusersto working groups.
Usersassignedto workinggroupscanexchangedocumentsvia theserver. Additionally,
userscommunicatedirectly with othermembersof thegroupvia e-mailor chat.



5 Comparison with other Authoring Systems

5.1 General Features of Authoring Systems

Presentlythereare many authoringsystemsto createvirtual learningenvironments.
Most of themarenon-adaptive or just adaptablelike WebCT. In the following, Net-
Coachwill be comparedto the well distributedauthoringsystemsWebCT(Goldberg,
Salari, & Swoboda,1996), Learning-Space4, and TopClass5. Thesethreeauthoring-
systemswherechosenbecausethey are also basedon a server/Web-Browser-Client
technologyandarealreadyin use.In Section5.2 we will compareNetCoachto other
authoringsystemsthataredesignedto deliveradaptivehypermediacourses.

WebCT canbeusedflexibly to createentireonlinecourses,or to publishmaterials
that supplementexisting courses.All interactionwith WebCT takesplacethrougha
web browser. Essentiallya WebCTcourseconsistsof a seriesof linkedHTML pages
that definea path or "road-map"throughthe coursematerial.The coursecontentis
supplementedby WebCT tools which can be built into the coursedesignby simply
draggingtheappropriatetool icon ontothewebpage.

TopClass coursesare constructedof Units of LearningMaterial (ULMs). These
ULMs canconsistof pages,exercises,or furtherULMs themselves.ULMs canbefreely
exportedandimportedfrom courseto course.In additionto coursemanagement,Top-
Classalsomanagesstudentprogress,user-tracking,andaccessto coursematerials.

Learning Space is basedonLotusNotesandusesNotesServer technologyto pro-
vide a secureenvironmentwith a rich setof tools. Learningspaceincludestools for
browsing the web and insertingmultimediamaterial into learningspacedocuments.
Links canbedefinedfrom LearningSpaceto multimediacontentontheweb. Addition-
ally resourcesandothercontentmay be exchangedvia the Media Center. Completed
coursesmay be archived by the instructorfor future use.A Portfolio is containedin
every participant’s Profile. This is a secureareafor returnedassignmentsandassess-
mentswhich canonly beviewedby theparticipantandthetutor.

As shown in Table1 thereis muchconformitycomparingNetCoachandtheother
authoring-systemsdescribedabove regardingthe functionality for authors,tutorsand
learners.Authorscanimport contentsor containmultimediaelements.Tutorscanin-
vestigate,addor deleteuserdataandprovide discussionlists. Learnerscanusediffer-
ent asynchronousandsynchronouscommunicationtools like e-mail, discussion-lists,
file-exchange,andchat.Whitebord,videoconferencesandhomepage-authoringarenot
implementedin all systemsandaswell not in NetCoach.A web browsing tool only
existsin LearningSpace.

Themaindifferencesaretheadaptivepossibilitiesin course-developmentwith Net-
Coach.Thesefeatureslikecurriculum-sequencinganddynamiclink-annotationarede-
scribedin section2.1.Thecourse-management(e.g.registration,examinations,calen-
dar)whichis morecentralin theothersystemsis lessimportantin NetCoach.NetCoach
is mainly a systemto developentire,adaptive courses.For this reason,NetCoachwill
becomparedwith otherintelligentsystemsin thefollowing section.

4 www.lotus.com
5 www.wbtsystems.com



Table 1. Comparisonof authoringsystemsfor web-basedtraining

NetCoach WebCT TopClass
Learning

Space

Author Tools
adaptive guiding yes

adaptive link annotation yes
creating/ importingcontent yes yes yes yes

add/ playmultimediacontent yes yes yes yes

Tutor Tools
store& view learnerdata yes yes yes yes

add/ remove learners yes yes yes yes
performingassessments yes yes yes yes
creatediscussiongroups yes yes yes yes

Student Tools
adaptablepreferences yes by tutor yes Yes

webbrowsing Yes
creating/ importingcontent yes Yes

storebookmarks yes yes Yes
playmultimedia yes yes yes Yes

homepageauthoring yes yes Yes
calendartool yes Yes

searchableresourcearchive yes Yes

Communication
e-mail yes yes yes Yes

noticeboard yes yes yes Yes
file exchange yes yes yes Yes

asynchronousdiscussions yes yes yes Yes
chat yes yes Add. module Yes

whiteboard yes Yes
videoconferencing Add. module Yes

Technology
server/web-browser-client yes yes yes Yes



Table 2. Comparisonof authoringsystemsfor adaptive hypermediacoursesin referenceto the
user’s featuresthatthesystemsadaptto andthemethodsthatareusedfor adaptation.

Net-
Coach

AHA ECSAI-
Web

Inter-
book

Meta-
Links

user features: to what?
goals yes yes yes

navigationhistory yes yes yes yes yes
testedknowledge yes yes

preferences yes yes yes

methods: how?
adaptive guidance yes yes yes yes yes

adaptive annotation yes yes yes yes yes
adaptive hiding of links yes

adaptive navigationmaps yes
adaptive text presentation yes yes

5.2 Adaptivity Features of Authoring Systems

Severalotherauthoringsystemsaim at deliveringadaptive web-basedcourses.We se-
lectedfour of themto highlightthestrengthsandweaknessesof adaptivity in NetCoach:
AHA (DeBra& Calvi, 1998),ECSAIWeb(Sanrach& Grandbastien,2000),Interbook
(Brusilovsky, Eklund, & Schwarz, 1998), and MetaLinks (Murray, Shen,Piemonte,
Condit,& Thibedeau,2000).

SeeTable2 for acomparisonof theuser’s featuresthatthesystemsadaptto andthe
methodsthatareusedfor adaptation.Thecomparisonis basedon thecategorizationof
adaptivehypermediasystemsintroducedby Brusilovsky (1996).

NetCoachimplementsmostcommonlyusedadaptive features,but doesnot adapt
the text presentation(ase.g.,AHA) andrefrainsfrom hiding links. We arguethat the
studentshouldhave full freedomof navigation andcontentaccesswhile the adaptive
systemshouldprovide hints andsuggestionsonly. However, NetCoach’s adaptations
arebasedon a diversity of userdata.Especiallyknowledgeassessmentwith testsis
only foundin ECSAIWebandNetCoach.Theoverlaymodelin ECSAIWebis slightly
lesssophisticatedasit doescurrentlynot considerthe inferencerelation(section2.1)
for adaptationpurposes.

6 Conclusion

Severalcourseshavebeendevelopedwith NetCoach.They areusedatdifferentuniver-
sitiesin Germany andin somecompanies.Up to now, mostcoursesarewritten in Ger-
man,thoughsomearewritten in English(ELM-ART) or in French.BecauseNetCoach
doesnot requireany programmingknowledge,many differentauthorsfrom many dis-
ciplinesdevelopedcoursesin differentdomainsincludingprogramming,spellingrules,
cognitive andpedagogicalpsychology, andproductpresentation.At the Pedagogical



University in Freiburg, studentsdevelop simple courseson their own and test these
courseswith pupils in secondaryschools.NetCoachhasbeenusedfor “learning on
demand”settings,aswell asfor supplementingcoursesatuniversitiesandadulteduca-
tion. E.g.,severalcourseson pedagogicalpsychologyareusedby studentsto prepare
lessonsandexams,while two courseson programmingLISP andHTML areavailable
world-wide for training purposes.Accordingly, the coursesdiffer widely in structure
andfeaturesto suit thespecificsettings.Experienceswith thesecoursesshow thatusers
canlearneasilyandsuccessfully. Resultsof several investigationssupportthe useful-
nessof theadaptive featuresof NetCoach(Weber& Specht,1997;Weibelzahl,2001).
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