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Abstract. Developingadaptve internetbasedearningcoursesausuallyrequires
alot of programmingefforts to provide sessiormanagemenkeepingtrackof the
learnerscurrentstate, andadaptingthe interfacelayoutto specificrequirements.
NetCoachis designedto enableauthorsto develop adaptve learning courses
without programmingknowledge. In this paper we describethe adaptve, the
adaptabletheinteractve,andthe communicatre featuresof NetCoachBoth au-
thorsandtutorsaresupportedn mary waysto developandmanagecoursesria
anonlineinterface .Experiencesvith NetCoacltcoursesn differentdomainsand
settingshave shavn thatlearnersprofit from the adaptve features.

1 Introduction

Internetbasednstructionhasgrown stronglyduringthelastyears.While in the begin-
ning mostinternetbasedcoursesconsistednly of a collectionof staticHTML-pages
(mostlysimpletranslation®f alreadyexisting scriptsandpapers)alot of sophisticated
internetbasedearningsystemsmegedin recenttime. The former systemscould be
easilycreatedby authorsusingsimpleauthoringtools,but thesesystemsverenotmuch
morethancopiesof textbooksandlacked ary adaptvity and guidancethat would be
neededo supportlearneravhenlearninga new topic on their own. Onthe otherhand,
mostcurrentmoresophisticatedearningsystemsareproprietarysolutionsandcanonly
be built by experiencegprogrammersndskilled web-basednstructionauthors.

This putshighdemand®nauthoringtoolsto createadaptve internetbasednstruc-
tion coursesin this paperwe will introduceNetCoachanauthoringsystemhatmeets
the needdo createadaptye learningcoursesn theinternet.Creatingadaptive courses
with NetCoachs very easyandcanbe donewithout beinga skilled programmerNet-
Coachis derived from ELM-ART?, one of the first and by now mostcomprehensie
adaptve web-baseducationabystemgWeber& Specht]1997).

2 Featuresand Adaptivity in NetCoach-Cour ses

NetCoachs anauthoring-systerwhich allowsto createadaptve andindividual course

moduleswithout programming-knaledge. This sectiondescribedour characteristics
thatarecommonto all courseghathave beendevelopedwith NetCoachThe Courses
areadaptve,interactve,adaptableandcommunicatie.
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2.1 Adaptive Elementsin NetCoach Cour ses

Accordingto Brusilovsky (1996),adaptve learningsystemsnay adaptto the learners
experienceknowledge,goals,or preferencesNetCoachadaptgo thelastthreeaspects
of theuser This informationcanbe usedeitherto adaptthe presentatiorf the content
or to supportthe navigation (Brusilovsky, 1996). NetCoachimplementstwo adaptve
navigation techniquescurriculum sequencingand adaptiveannotationof links. The
goalof curriculumsequencings to provide the studentwith the mostsuitable individ-
ually plannedsequencef knowledgeunitsto learnandthe sequencef learningtasks
(examplesguestionsproblemsgetc.)to work with. In otherwords,it helpsthe student
to find an"optimal path"throughthelearningmaterial. Thegoalof adaptiveannotation
of links is to supportthe studentin hyperspace@rientationandnavigation by changing
theappearancef visible links.

Theseadaptatiortechniquesequirea contentspecificknowledge-baseanda user
modelthatallows the systemfor respondingndividually to learners’interactionswith
thesystem.

The Knowledge-Base as Basis for Adaptive Behavior In NetCoachtheknowledge
baseof a courseconsistsof concepts.Theseconceptsare internal representationsf
pageghatwill be presentedo the learner In mary domainsthe differentconceptsare
relatedin mary ways.To build up this knowledge-basewhich is the basisfor adaptve
navigationsupporttheauthorcancreatemary content-specificelationsfor every con-
cept.However, theauthoris notforcedto specifyary relation.Default valuesthatretain
thesequentiabrderof theconceptsill beappliedotherwise Note, thatspecifyingthe
conceptrelationsis a simpleprocedurgaswill beshovnin Section3) andis basically
acontent-specifitask.

Normally the contentsof a domainarerelatedandinterdependentTherearetwo
relationsbetweerconceptsprerequisitegandinferences.

First, the authorcandecidewhich otherconceptsarerequiredto be learnedto un-
derstandhe currentconcept.Theseprerequisitecan be chosenin the concept-listas
shavnin Figurel (a). Thesystenwill guidelearnergotheseprerequisitgpagesefore
suggestinghe currentconcept Becauseprerequisiteconceptanight have prerequisite
conceptshemselestherearealsoindirectprerequisitegb). In our example-cours¢he
systemwill recommendhefollowing sequentiabrderof conceptsn caseChapter2-1-
2 isthecurrentlearninggoal: Chapterl (indirectprerequisite)Chapterl-2, Chapter2
(prerequisites)andfinally Chapter2-1-2

Secondthe inferenceqc) of a conceptarein someway the oppositeof prerequi-
sites.Perhapsnusemwantsto learnChapter3-1first andsolvesthetestitemscorrectly
BecauseChapter2-1-2is marked asinferredby Chapter3-1, the systemwill assume
that the useralreadyknows Chapter2-1-2 as soonas Chapter3-1 hasbeenworked
at successfullyNote that prerequisitesand inferencesare relatedbut not equal.E.g.,
knowing A might berequiredto understandB, but if oneknows B this doesnot neces-
sarilyimply thatA is known.

In additionto theserelationsbetweenconceptshe knowledgebasecontainsrela-
tions betweenestitemsandconceptsSetsof testitems(so calledtestgroups)assess
theusers currentlearningstateof a concept(d). However, testitemsmay not only test
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Fig. 1. Exampleof therelationsof conceptChapter2-1-2

oneconceptbut alsoassessspectof otherconceptsThus,it is possibleto quantify
theinferenceof testitemsto otherconceptslf the learnersolvestestitem? in Figurel

correctly(e), shehasunderstoodsomeimportantaspectof Chapter2-1-2. A concept
is supposedo belearnedif onehasreached critical value.If therearealreadysome
inferencedrom testitemsof otherconceptsthe learneris closerto this critical value
andhasto solve lesstestitemsin Testgoup 2 correctly

TheUser Moddl. Basedonthedescriptionsn theconceptsall pagesarecomputedn-
dividually with respecto thelearnersusermodel. Theusermodelusedin NetCoachis
amulti-layeredoverlaymodel(Weber 1999).Individualinformationabouteachlearner
is storedwith respecto the conceptof the courses knowledgebase(asdescribedn
the previous section).The first layer describesvhetherthe userhasalreadyvisited a
pagecorrespondingo aconceptThesecondayercontaingnformationonwhich exer-
cisesor testitemsrelatedto this particularconceptthe userhasworkedat andwhether
he or shehassuccessfullyworked on the testitemsup to a certaincriterion. The third
layerdescribesvhethera conceptcould be inferredasknown via inferencelinks from
moreadwancedconceptgheuserhasalreadyworkedon successfullyFinally, thefourth
layerdescribesvhethera userhasmarkeda concepiasalreadyknown. Thatis, theuser
model can be inspectedand edited (Bull & Pain, 1995). Sometimesthis is calleda
cooperatre usermodel(Kay, 1995).Informationin the differentlayersis updatedn-
dependentlyThis leadsto thefactthatinformationfrom eachdifferentsourcedoesnot
overwriteothers.E.g.,if astudentunmarksa conceptbecausesherealizedthatshehas
not enoughpre-knavledgeaboutit, the informationabouttestson this conceptis still
available.
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Fig. 2. Exampleof astudents overlaymodel.NetCoachinfersthestudents currentlearningstate
from four independentlypdatedayers.Conceptwithouttestsaretreatedaslearnedf they have
beenvisited.

SeeFigure 2 for an exampleof a students overlay model. A conceptis assumed
to be learnedif it is eithertestedto be known, inferredfrom otherlearnedconcepts,
or marked by the user In caseno testgroupis available the conceptis assumedo
be learnedif it hasbeenvisited. I.e., the visited layer and the test layer are applied
alternatvely.

Curriculum Sequencing and Link Annotation. The multi-layeredoverlay model
supportsboth the adaptie annotationof links andindividual curriculum sequencing.
Links thatareshovn in anoverview oneachpageor in thetableof contentsarevisually
annotatedn correspondenct® the users currentlearningstate.Individual curriculum
sequencingneansthat the system$ suggestiorwhich pageis bestto be visited next
is computeddynamicallyaccordingto thegeneralearninggoal andthe userslearning
stateof the conceptsUsersgetawarningif they visit apagewith missingprerequisites.
However, accesgo that pageis not restrictedandthe warningscanbe turnedoff. See
Figure3 for anexampleof awarningdueto unfulfilled prerequisiteshecorresponding
pagesuggestionandthelink annotatiorin the overview frameon thelefthandside.

Learning Goals. In addition,NetCoaclsupportshespecificatiorof learninggoals.A
goalconsistof asetof conceptghathave to be successfullyworkedon by thelearner
All (directand indirect) prerequisitesare computedautomaticallyand corresponding
pagesaresuggestedThus,learninggoalsareespeciallyusefulfor learnershatdo not
wantto completethe whole course.E.g., the goal “| wantto get an introductionon
this topic” might include the introductorychaptersonly, while the secondgoal “I am
familiarwith ..., but I wantto know moreabout..” would leave out thefirst chapterand
suggesto goto theadvancedsectiondirectly.



A I aaE E & @ &

Manual Communication Tutor Help Model Options Contents Search Remark Statistics

\JV example
£ chapter1 « 1 ~ »
33 Chapter 2 To the Exercises
4 Chapter 2-1
Chapter 2-1-1 = o0 .
= Chapter 2-1-2 = The system assumes some prerequisites must be met in
Q Chapter-2-2 order to successfully work at this page. If you do not
%’ g:‘t";;;g - possess sufficient knowledge of this topic, you are

strongly advised to work at the following suggested page
before continuing:

Chapter 1

Fig. 3. Screenshadf theadaptve learningervironmentincludingcurriculumsequencingndlink
annotation.

2.2 Interactive Elementsin NetCoach Cour ses

Online-presentednd evaluatedexercisesand testsare centralfeaturesof interactve
coursesNetCoachprovidesthe possibility to presentexercisesand testsin different
formats.Thesearemultiple choice,forcedchoice,gapfilling tests,openquestionsand
e-mail-questionsWhile the e-mail-questionsvill be evaluatedindividually by human
tutors, openquestionshave an example-answeas feedback,so that the learnerscan
comparetheir solution by themseles. The feedbackfor the remainingitem formats
consistf a hint which answetis correctandan explanationwhy the answemwasfalse
or correct.Moreover, it is possibleto give at first a hint only, beforethe correctanswer
is given.

NetCoachCoursesanbe additionallyshapedighly interactive by connectingan-
imations(e.g.,flash-animations)Theseinteractize animationscanbe containedik e in
every normalweb-pageAnimationscanprovide interactive work in simulatedscenar
ios with multiple interactve mouse-gents.

A glossaryanda pagewith referencegsanbeaccessetly theuserswith directlinks
in thetext or a button.Finally, a search-toohnda notice-boardareavailable.

2.3 Adaptable Elementsin NetCoach Courses

Web-baseaoursesareusedby userswith very differentknowledgeanddifferentcom-
puterskills. Becauseof thatit is usefulif learnerscanadaptthe learningenvironment
to their own needs.

Not only the developedcoursesadaptto the user but also the usersthemseles
canadjustmary featuredor their own preferencesEspeciallythekind of presentation,
warningsandrecommendationsanbe changedr switchedoff. The modelbehindthe
adaptve functionsis notincomprehensibléut canbe investigatecandchangedy the
learnerghemseles.The mannernf annotatiorandthe feedbackcanbe adjustedioo.
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Fig. 4. Screenshoof the online-interficefor authors

2.4 Communicative Elementsin NetCoach Cour ses

Courseglevelopedwith NetCoachprovide differentsyncronousindasyncronousom-
municationtools. Questions proposalsetc. can be sentvia e-mail to humantutors.
A chatmoduleprovides direct communicationbetweenstudents Besides thereis a
possibility to discussthe contentsin differentdiscussionlists wherethe learnerscan
exchangeopinionsandaskquestionslt is alsopossiblefor every learnerto exchange
documentge.g.,word document®r pdf) with otherlearners.

All thesecommunicatie featuresenabldecturesandteacherso organizecomplete
virtual courseswvherestudentaninteractwith eachother, but arestill freeto learnat
theirindividual speed.

3 TheNetCoach Authoring System

The NetCoachauthoring-systenbaseson a LISP-sener (CL-HTTP?) / web-bravser
client technology NetCoach is available for Windows, Apple, and Linux operating-
systemsLearnersjutorsand even authorsjust needa standard-web-brwserto work
with the correspondingnterfaces.

Thegoalof developingNetCoachwasto provide authorswith atool to createhighly
adaptve courseswithout being requiredto programusermodelsor interactive tests.

2 www.ai.mit.edu/projectsfiiip/doc/cl-http/home-page.html
3 www.net-coach.de
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Fig. 5. Screenshobf a the authorinterfacefor specifyingthe prerequisitesindtheinferencef
theconceptChapter2-1-2andChapter3-1

The NetCoachauthoringtool supportsthe completedeveloping processof adaptve
web-basedoursesvhichincludesauthoringthelearningmaterial(e.g. texts, pictures),
composingtests,defininglearninggoals,and adaptingthe layout and behavior of the
interface.Figure4 shows a screenshodf NetCoachs online-interfaicefor authors.

In the concepteditor, the conceptwof the learningcourse(correspondindo pages
presentedn abrowser)aredescribedConceptsnaybearrangechierarchicallysimilar
to chapter@andsubchapteri abook.Authorsmaysimply typein plaintext, pastecode
fromaHTML-editor, or evenimportanalreadyexistingHTML-file. In addition,anima-
tionsthatarecreatedwith Java, JavaScriptor commonplug-ins(e.g.,flashanimations)
aresupportedaswell.

The prerequisite®n a conceptandthe inferenceghatcanbe dravn from success-
fully learninga conceptaredescribedvy selectingthe correspondingonceptdrom a
table. SeeFigure 5 for a screenshobf how an authorspecifiesthe prerequisitesand
inferencesof the conceptChapter2-1 which hasbeendescribedin Section2.1. To
achieve perfectadaptvity effectsauthorshave to definetheseconceptrelationsvery
carefullyin dependencef thedomainstructure.

In thetesteditor, testitemscanbedefinedandtested Thetesteditorofferstemplates
for all testtypes,soauthorsaarenotrequiredio programcomplicatecdgi- or Jasa-scripts.
In fact, NetCoachpresentghe test-questionsvaluatesthe answersand obsenesthe
learningstateof eachuserautomaticallywhile the authorcanfocuson the contentsof
thetestitems.Eachitem consistof threeparts:First,thequestiorthatwill bepresented
to theuser Secondthe correctanswerghathave to befilled in by the user(gapfilling,
free input) or that have to be marked (forced choice,multiple choice).Third, authors
canprovide anexplanationfor the solutionto helplearnersn understandingvhy they
werewrong. Someof our coursesncludeitem poolsof morethanthousandtems.



Testitems are collectedin test groupsthat are assignedo concepts.Thesetest
groupscanbeusedasexerciser asintroductoryandfinal questionnaires helearners
succes®n working on thesetestitemsis usedto computethe users learningstatein
themulti-layeredlearnermodelasdescribedabore.

Finally, a coursemight implementdifferentlearninggoals.A learninggoal con-
sistsof asetof conceptghathasto be completedLearnerswvho decidenot to work on
the completecoursebut to fulfill a subgoalwill receve individually recommendations
which conceptto visit next to completethis goal. The authorhasjust to specify the
conceptdhat are necessaryo completea goal. The prerequisiteare computedauto-
matically basedon the hypertext model.

NetCoachnot only is highly flexible in presentingdifferent contentsbut alsoin
adaptingthe courselayout. Many optional parameterspecify which buttonsare pre-
sentedhow andwhere,which servicesare available (e.g.,communicationsearchor
manual)andwhich componentareadaptabldy theuser Thisflexibility makesit easy
to meettherequirementsf differentsettingsandevenexperimentaktudies Moreover,
NetCoachsupportamultiple languagesso coursesanbe developedin differenttarget
languagesitthe sametime.

TheNetCoacheditorswork in directinteractionwith the NetCoachsener sothatit
is possibleto seeeffectsof changingparametesettingsconceptsor testitemsdirectly
in the courseunderdevelopmentThis makesthe creationof very sophisticatedourses
easywithout requiring programmingknowledge.A shorttutorial on creatingcourses
with NetCoachis describedat http://art.ph-freilurg.de/NetCoeh-Tutorial.

4 Tutorsin NetCoach Courses

Coursegreatedvith NetCoachareguidedby tutorsthataid userson helprequestsin-
spectuserdata,edit discussionists, sendmessage® usersandmanageaiseraccounts
andusergroups.This is donevia anonline-interticewhichis shovn in Figure6.

Authorsof a coursecanregistertutorsvia the maincourseeditor. Tutorshave their
own accessightsandareableto inspectthe courseandusersn the course.

First, tutorscangetinto contactwith users.In a tutor help window, userscanask
guestiongo tutorsor give remarkson the course Thetext directly typedinto the tutor
helpwindow is sentby the senerto thetutor (or tutors) by e-mail. Tutorscanrespond
by e-mailin casetheuserhasprovidedhis or here-mailaddres®r senda messagé¢hat
is storedwith the learners usermodelandwill be displayedto the userwith the next
pagetheuseropensn the course.

Secondtutorscanobsene usersin the course They getalist of all currentlyactive
usersandhave accesgo all usersin the course Tutorscaninspectthe currentlearning
stateof a user Thatis, they canseehow long usershave beenworking at the course,
which messageshey have sentto tutors, which conceptsthey have worked at, how
mary errorsthey have made,and somemoreinterestinginformationthat may help a
tutor to understandhe difficulties learnershave with the coursein orderto helpthese
learners.

Third, tutorscanmanagea discussiorlist. They canprovide new topicsin thedis-
cussionlist, changetreesof contributionsto the discussionlist to a new topic, and
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Fig. 6. Screenshoof the online-interficefor tutors

remove partsof thediscussiotist. In thediscussiodists, learnersanplacestatements
thatcanbereadby all otherlearnersrom the samecourseor make remarkson those
statementsTutors can watch thesediscussionlists and remove contributionsthat are

not relatedto thetopicsof thecourse.

Fourth, tutorscanputinformationmessageto all usersof a courseor to members

of ausergroup.Thesemessagelave anexpirationdatesothatmessagethatremindof

animportantdate,for example,will be removed automaticallyafter expiration. These
informationmessagewill bedisplayedo auserwhenheor she(re-)entersa courseor

evenduringworking atthe course.

Fifth, tutorshave to manageuseraccount@ndusergroupsin caseof closedcourses

(thatis, the coursesarerestrictedto usersthat have accessights), tutorscanaddnew

usersor remove usersgive accessightsto usersandassignusersto working groups.

Usersassignedo working groupscanexchangedocumentwvia thesener. Additionally,
userscommunicatalirectly with othermemberf the groupvia e-mailor chat.



5 Comparison with other Authoring Systems

5.1 General Featuresof Authoring Systems

Presentlythereare mary authoringsystemsto createvirtual learning environments.
Most of them are non-adaptie or just adaptabldike WebCT In the following, Net-

Coachwill be comparedo the well distributedauthoringsystemsNebCT (Goldbeng,

Salari, & Swoboda,1996), Learning-Spack and TopClass. Thesethree authoring-
systemswhere chosenbecausehey are also basedon a sener/Web-BronvserClient
technologyandarealreadyin use.Iln Section5.2 we will compareNetCoachto other
authoringsystemghataredesignedo deliver adaptie hypermediaourses.

WebCT canbeusedflexibly to createentireonline coursespr to publishmaterials
that supplementxisting coursesAll interactionwith WebCT takes placethrougha
web browser Essentiallya WebCT courseconsistsof a seriesof linked HTML pages
that definea path or "road-map"throughthe coursematerial. The coursecontentis
supplementedy WebCT tools which can be built into the coursedesignby simply
draggingthe appropriatedool icon ontothewebpage.

TopClass coursesare constructeddf Units of LearningMaterial (ULMs). These
ULMs canconsistbof pagesexercisespr furtherULMs themseles.ULMs canbefreely
exportedandimportedfrom courseto courseln additionto coursemanagemenffop-
Classalsomanagestudentprogressusertracking,andaccesso coursematerials.

L earning Space is basedn Lotus NotesandusesNotesSener technologyto pro-
vide a secureervironmentwith arich setof tools. Learningspaceincludestools for
browsing the web and insertingmultimediamaterialinto learning spacedocuments.
Links canbedefinedfrom LearningSpacdo multimediacontentontheweh Addition-
ally resourcesand othercontentmay be exchangedvia the Media Center Completed
coursesmay be archived by the instructorfor future use.A Portfolio is containedin
every participants Profile. This is a secureareafor returnedassignmentand assess-
mentswhich canonly beviewedby the participantandthetutor.

As showvn in Table 1 thereis muchconformity comparingNetCoachandthe other
authoring-systemdescribedabove regardingthe functionality for authors tutorsand
learners Authorscanimport contentsor containmultimediaelementsTutorscanin-
vestigateaddor deleteuserdataandprovide discussiorlists. Learnerscanusediffer-
entasynchronousind synchronougommunicatiortools like e-mail, discussion-lists,
file-exchangeandchat.Whitebord,videoconferenceandhomepage-authorirgrenot
implementedn all systemsandaswell not in NetCoach A web browsing tool only
existsin LearningSpace.

Themaindifferencesaretheadaptie possibilitiesin course-deelopmentvith Net-
Coach.Thesefeaturedik e curriculum-sequencingnddynamiclink-annotatiorarede-
scribedin section2.1. The course-manageme(e.g.registration,examinationscalen-
dar)whichis morecentralin theothersystemss lessimportantin NetCoachNetCoach
is mainly a systemto develop entire,adaptve coursesFor this reasonNetCoachwill
be comparedvith otherintelligentsystemsn thefollowing section.

4 www.lotus.com
5 www.whbtsystems.com



Table 1. Comparisorof authoringsystemgor web-basedraining

NetCoach WebCT TopClass Learning
Space
Author Tools
adaptve guiding  yes
adaptve link annotation  yes

creating/ importingcontent  yes yes yes yes
add/ play multimediacontent  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
creatediscussiorgroups  yes yes yes yes

Student Tools
adaptablgreferences yes by tutor yes Yes
webbrowsing Yes
creating/ importing content yes Yes
storebookmarks yes yes Yes
play multimedia  yes yes yes Yes
homepageauthoring yes yes Yes
calendartool yes Yes
searchableesourcerchve yes Yes

Communication
e-mail  yes yes yes Yes
noticeboard yes yes yes Yes
file exchange vyes yes yes Yes
asynchronousliscussions yes yes yes Yes
chat yes yes Add.module Yes
whiteboard yes Yes
videoconferencing Add. module  Yes

Technology
sener/web-bravserclient  yes yes yes Yes




Table 2. Comparisorof authoringsystemdor adaptive hypermediacoursedn referenceo the
users featureghatthe systemsadaptto andthe methodghatareusedfor adaptation.

Net- ECSAI- Inter- Meta-
Coach AHA Web book Links
user features: to what?
goals yes yes yes
navigationhistory  yes yes yes yes yes
testecknowvledge  yes yes
preferences yes yes yes
methods: how?
adaptve guidance  yes yes yes yes yes
adaptve annotation  yes yes yes yes yes
adaptve hiding of links yes
adaptve navigationmaps yes
adaptve text presentation yes yes

5.2 Adaptivity Featuresof Authoring Systems

Several otherauthoringsystemsaim at delivering adaptve web-baseadoursesWe se-
lectedfour of themto highlightthestrength@ndweaknessesf adaptvity in NetCoach:
AHA (DeBra& Calvi, 1998),ECSAIWeb (Sanrach& Grandbastier?000),Interbook
(Brusilovsky, Eklund, & Schwarz, 1998), and MetaLinks (Murray, Shen,Piemonte,
Condit,& Thibedeau2000).

SeeTable2 for acomparisorof theusers featureghatthe systemsadaptto andthe
methodghatareusedfor adaptationThe comparisoris basedon the categorizationof
adaptve hypermediasystemsntroducedby Brusilovsky (1996).

NetCoachimplementsmostcommonlyusedadaptie featuresbut doesnot adapt
thetext presentatior{ase.g.,AHA) andrefrainsfrom hiding links. We arguethatthe
studentshouldhave full freedomof navigation and contentaccesswhile the adaptie
systemshould provide hints and suggestion®nly. However, NetCoachs adaptations
are basedon a diversity of userdata.Especiallyknowledgeassessmentith testsis
only foundin ECSAIWebandNetCoachThe overlaymodelin ECSAIWeD s slightly
lesssophisticatedisit doescurrently not considerthe inferencerelation (section2.1)
for adaptatiorpurposes.

6 Conclusion

Severalcoursehave beendevelopedwith NetCoachThey areusedat differentuniver-
sitiesin Germaly andin somecompaniesUp to now, mostcoursesarewrittenin Ger
man,thoughsomearewrittenin English(ELM-ART) or in French BecauséNetCoach
doesnot requireary programmingknowledge,mary differentauthorsfrom mary dis-
ciplinesdevelopedcoursesn differentdomainsincludingprogrammingspellingrules,
cognitive and pedagogicapsychology and productpresentationAt the Pedagogical



University in Freikurg, studentsdevelop simple courseson their own and testthese
courseswith pupilsin secondaryschools.NetCoachhasbeenusedfor “learning on

demandsettings aswell asfor supplementingoursesat universitiesandadulteduca-
tion. E.g., several courseson pedagogicapsychologyare usedby studentgo prepare
lessonsandexams,while two courseson programming_ISP andHTML areavailable
world-wide for training purposesAccordingly, the coursediffer widely in structure
andfeaturedo suitthespecificsettings Experiencesvith thesecourseshow thatusers
canlearneasilyandsuccessfullyResultsof severalinvestigationssupportthe useful-
nessof theadaptie featuresof NetCoach(Weber& Specht1997;Weibelzahl,2001).
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