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Abstract: Theimportanceof e-Learningwhichsupprtsto studyarnywhereandarytime, hasbeenpointedoutfor improving education There
have beenvariousresearctpaperson e-Learningsystemfor educationsMost of literatureshave focusedon guidingthe studet or measuring
understanig their level etc. Designmethodof e-Learningsystemhasnot beendiscussedbasedon structureandanalysisof the class.In this

paper schemeof the classis propcsedby analyzingandstructuringclass thendesignmethodof e-Learningsystemis discussedbasednit.
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1. INTRODUCTION

Constructionof the new teaching-materialglistribution and
study ervironment called e-Learningusing the Internetand Web
technologyis progresing splendidly on a world-wide scale[6],
[12]. It goesupto 193affairsthattherelatedpape to e-Learninge-
portedin the Journalof the educationbsysteminformationsociety
in the pastfive years[7]. Yanoet.al. [7] shavedthatclassification
arrangementf therelatedresearcHield wascarriedoutat (1) new
systemsdevelopment/ evaluation, (2) theory anda cognitive con-
sideration(3) practicereport, (1) accouts for 53.8%o0f thewhole,
and(3) and(2) 37.3%and9.8%,respectiely. Furthermorewhile
they pointedout the importanceof the viewpoint aboutthe educa-
tional systemdesignwhich utilizesthe Internettechnolog, andits
emplg/mert method they mentionedhefollowing problemsn the
designto the successale of futuree-Learning.

1. Standardizatiownf e-Learningechndogy
2. Uniformity of the quality of educatiomal service,andcoexis-
tenceof individud educationhservice
3. Symbiosisof internationalizatiormandeducatiorstudyculture
uniqueto Japan
4. Examinationof the mutualcomplemenrelationbetweerthe
classroomervironmert of a facinglessonsystem,and study
by e-Learning
5. Examinatiorof arole assignmentf ateachemande-Learning
In fact, the e-Learningsystemdesigntheory which can actually
solve thesedesignsubjectsis presentlyuntreatedn the the liter-
atur [10]. It is cited as a causeof suchsituationthat the practi-
cal userangeof ane-Learningsystemis very broadandprofourd,
suchas continuingeducationand lifelong learning,the education
in a compa, high educdion, or elementarysecondry eduation.
Also the practicaluseknow-how of e-Learningdiffers remarkaty
aboutitemssuchthat,arespone to the questionthe diagnosisand
the evaluationof a studyimplement,an achiezemen andthe com-
prehensionthe study conterts and materialsthat suppat positive
achievemert of studytargets. Moreover, e-Learningis a self-study
placewherethe flexibility is high, thatis, thereis not much re-
strictive conditionsabou a placeor time. So, this situationmay
originatein variousformsfor e-Learning.

Now, from a differentviewpoint, variousexamplesalsonotice
that e-Learningsystemis a machinesystemwhich performsmu-
tual transferandaccumulatiorof information,knowledge, andwis-
dom, or suppats studyactvities. Thathave beenjusthuman- ma-

chinesystem.To date,therehave beenseveralimportantactiities
of the researclanddevelopmentputting the chief aim on life sup-
port by carryingout collectionanalysisof humans actionfrom the
viewpoint thata machinesystemappracheshuman.However, the
frameawvork of humanbehaiour, understanithg of action, and ac-
tion supportbasedon this have not beenpropcsed. For this, we
built schemeof a humanactionconformitytypelife suppat model
by catchingvariouslife/action supportwith human- machinesys-
temwhich containspeoplein a system andperforminganalysisof
the task and information inside the systemaccordingto the con-
ceptof cyberngics [4]. And thedesigntheoryof anlife suppating
informationsystembasednthis schemevasproposedandtheap-
plicationto the designof a healthylife supportsystem[1], [3] or to
the supportsystemfor detectionof irregularlife behaior hasbeen
considered2]. Fromthis viewpoint, theeducdion andlearningare
actiities of humanlife, so the designtheory of educatior/ study
supportsystemcanbuild in a similar approachaslife suppat sys-
tem.

In this study the tasksthat the teacherand studen carry out
in the traditionalsimultaneousessonareanalyzedwith which the
time andthe placein educdional facilities were appointed Then,
afteranalyzirg theinformationexchargedbetweerteachemandstu-
dent,the concep of cyberreticsareusedfor anew expressiorof an
educationamodel.And the subjectandfunctionsrequiredof the e-
Learningsystemarefurtherdetailedusingthe obtainededucaional
model.Finally, we shaws the standardiesignschemeanddevelop-
mentof one of the e-Learningsystemasthe exampleof concrete
composition.

2. ADAPTIVE INDIVIDUAL LIFE SUPPORT MODEL

Peopleslife behaior is performedfor a certainpurposeexecu-
tion, andit is constitutedasa combinationof somelife action. The
executionresultof the action plan generatedasedon knowvledge
is life behaior, andtheinfluenceof a mind-and-bdy statecannot
be disregardedfor it. Moreover, peoplehave an individual differ-
enceanda statedifference,andevenif it is the samepersonlife
actionandbehaior may changeaccordingto statechangeof their
own inside or the exterior. For this reasoniit is requiredthat the
supportequipmet which canaskfor cooperatiorwith manshoud
suit changeof anindividua mind-andbody conditionand chang
of life action/ behavior, andatargetof operatiorshouldbeattained.
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Then,the modelingtechnol@y expressinga life action/ behaior
andmind-and-bdy state,andthe obseration technologyof them
areindispensale for designof sucha suppat equipmen By con-
sideringthatlife suppat technology is the assistantechnology for
operation(action) in which peoplework on an objectto meetthe
targetvaluewhich wasableto be given, anlife suppat systemcan
be expressedsthe systemwhich carriesout intensionof the peo-
ple, from aviewpoint of cybernetics.(shon in Fig.1)

Support System

Fig.1Life suppat system

Static
Abstract

o
2
Action

Dynamic

Concrete

Fig.2Life supprt systemmodelwith multi-layer structure

Althoughbehaior of humanandmary of actionsarereal-time
controloperationaiming at error correctionwith the targetandob-
ject, decisionof anactionplanis performedby off-line processing
ratherthanreal-time processig, in mary casesMoreover, theplan
determinedwith the broaderview senesasa basisof eachaction
plan. Thereforeanlife support systenis aslkedfor theability of not
only suppat of real-timecontrol operationtype individual action
but supportof the determinatiorof a fundametal planandsupport
of decisionof an action plan to be offered. Then, we have pro-
posedexpressingoy the modelwhich hasa hierarchicaimulti-layer
asshavn in Fig. 2 [4].

Now, let consideractionof botheducatiorandstudyaslife ac-
tion. In this case,Humanin Fig.1is Teacher and Objectsenes
as Student. If basedon thesemodelfigures,it canbe considered
thataneducationabupportsystemis what performssupportof the
joint functionbetweeran Educatoiblock andStudentblocksor be-
tweenthemandahigherranklayerblock. Thejoint functionduring
blocksis the taskgeneratiorand commurication of informationto
a subadinateblock. Therefore,in orderto build the life support
model, the task and information which areincludedin life action
needto beanalyzed.

3. TASK AND INFORMATION ON EDUCATIONAL
STUDY ACTIVITIES

Then, it arguesabou the task and information which are in-
cludedin education/ study actiities in schooleducaion. First,
analysisof a taskandinformationis tried from the view point of
teacherIn schooleducationgenerally the schoolheld up thetotal
educationbpolicy which makesthe basisof all educationahctivi-
ties,andhassetup the educdional targetandcurriculumbasedon
it. Theteacheiin chage of the subjectsetasthe curriculumdrawns
up a lessonplan bearingin mind positioningin the curriculumof
an educationhpolicy, an educatioml target. And for the subject
in its duty, he/shemay createrequiredteachingmaterials. More-
over, aftersettingup the attainmentarget of the conters or alevel
which a studentis madeto understad for every lessontheteacher
explainsconcreteknowvledge in alesson.Althoughtheseteachers’
actvities have a differenceof time continuity eachother it turns
out that feedbak of the informationfrom a studentis performed
aimingatachiezemern of aneducationatarget.  For example,an
educationbpolicy, aneducdional target, andthe decisioncycle of
acurriculumareusuallydozers of yearsfrom several. The cycles
of correctionof thelessorplanwhich ateachedrawvs up separately
areseveral months- oneyear andchangein the middle of a term
is notusuallycarriedout. However, abou the contentsof alesson,
thefeedbak andthe correctionwill be madedayby dayaccording
to the degree-d-comprehen®n measurementesultof the student
obtainedby the reportsubjectetc. Furthermoreby observingcon-
tinuouslythe attendancattituderepresentedby the reply situation
over a student$ question an educatorgraspsa students stateof
mind andtransmitsknowledgeefficiently by continuousfeedback
in real-time. Thereforejf thelong educdional actiities of acycle
arearrangedo theclassof a higherrank,eachactiity shavn above
will bearrangedrom ahigherrankin following orderto alow rank.
(1) An educationbidea,(2) educationatargets,(3) curriculums(4)
annuallessonplan, (5)thedeterminatiorof the contentsof lessons,
(6) lessons.

Next, conside a students taskandinformation. A studentsets
up a studyattainmentargetbasedon the educatioml policy, aned-
ucationaktarget,anda curriculumthataschod holdsup. Moreover,
a studentperformspreparatiorand self-study(review) of alesson
while forming a studyplan for an annuallessonplan (syllakus) to
referenceBeingin spontaeousstudyactvities variously thedata
investigationusing the referencebook etc. and repeatedpractice
of an exerciseproblemarethe typical example. Whena question
arisesin relationto the contens of a lessonduring attendane or
after attendancea studentmay aska teacheithe questiondirectly.
Moreover, studentanay answerto an examinationof the achieve-
mentanda self-valuationof theunderstandindevel maybecarried
out.

Tablel is obtainedby arrangingtheinformationdeliveredtheir
own tasksof a educato anda studentasedon the above consider
ations.

4, MODEL OF EDUCATIONAL ACTIVITIES
Considerdescribingthe educationaimodelin the educdional
actiities by the simultaneoudessonsystemaccordingto the ex-
pressionmethodof a humanaction conformity type life support
model basedon the concet of cyberneticsshavn with Section2
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Tablel Thetaskandinformationon educdion / studyactivities

Event | Taskof Educator Taskof Student Information
Scheduling || A setupof aneducationaplan A setupof astudyplan Syllakbus
. Attendancepreparation
Lesson - Formulationof anannuallessorplan :
. . . . - Formulationof a studyplan Lessonschedle
preparatiof] - Teaching-materialsreation . . ST
- Bibliographyinvestigation
- Oral explanation
- Gesture
- Datapresentation
Arrangemendf notes/ ointto
9 ley p Attendanceo alesson
ablackbardetc. .
Lesson . N - Creationof alessonmnote Attendanceecord
Printedmatterdistribution .
. L - Question
- Testimplementatioraiming at
knowledgefixing anddegree-of-
comprelensionmeasurerant
- Thereply to aquestion
- Creationof atestquestion .
o - An answerandself-evaluation
Examinatior anda modelanswer . An answey Scores
. - Review
- Grading
A lessomote,
. . . . Dataresultsof aninvestigatior,
Discussion || Thereplyto the students question Thequestion . 9
An exerciseproblemanswer
A report

basedn theresultwhich arrangedhetaskandinformationin edu-
cationalactiitiesin theforegoingparagraphAn educationagoals,
asyllabus,anda curriculumbelongto a higherrank class,andthe
feedbackcombinatiorwith the educatomsa controllerandthe stu-
dentasacandidatefor controlbelongsto theclassof thelow rankin
which communicatiorof informationand processig of a taskare
performedn real-time.(Fig.3)

Here,whentwo or morepersomumberis assumed¢hangehas
neitherateacheblocknor astudentlockin themodelstructureof
thiseducationandit is only thatthequantityof ataskandinforma-
tion increases.

5. FUNCTION OF E-LEARNING SYSTEM
In thisresearchthe e-Learningsystemmeanghe studysupport

systemwhich addedthe functionit not only to form the feedback
systemexpresseddy the education/stugl model (Fig.3), but to re-
leasea studentfrom time restrictionsof a studyopportunityby us-
ing IT, evenwhena studentseparatefrom aneducdor in distance.
Distanceandtime ruptureof a educato anda studentmeanscut-
ting of the transfercoursebetweenthe teacherblock and student
block shaved in Fig.3, andit canbe consideredhat construction
of ane-Learningsystemis reserationandfunctionalrestoratiorof
sucha transfercourse. Moreover, the demandto e-Learningdoes
not only remainin functionalrestorationjut it is alsostrengthen
ing of afunction. Thatis, thesupprt functionwhich ane-Learning
systemshouldhold is thefollowing six items.
[The functionrequiredof ane-Learningsystem]

1. Sharesuppat of time andspace

2. Interactionfunctionbetweerstudentandeducato

3. Synchrorizationwith explanationof knowledgeanddatapre-

sentation
4. Accumduation of lessorrelateddata

5. Accumdation of aquestiorandareply
6. Analysisof Understandindevel

An e-Learningsystemis built by applicationof InternetTech-
nology(IT), in orderto realizethesefunctions.Next, therealization
methodof eachabore-mentiordfunctionis explainedin full detail.
5.1. Shared time and space over Internet Technology

By combiring theimageandsourd which recordeddescription
of theeduatorin afacinglessonon videotape andthe distributed
materialsin thelessontheteachingmaterialsreproduciigy alesson
arecreatedandit transmitsto a studentvia the Internetusinginfor-
mation communicatiortechnolog. At this time, sincean equiva-
lentstateis acquiredwith having participatedn thefacinglessona
studentwill sharealessonopporturnty acrossime andspace.
5.2. Support system for interactive communication

We malke interactve communicatiorbetweereachotherwhen
we have a class. So, it is importantfor e-learningsystemto have
specializedsoftware to transmitinformationto eachother Also,
responsibilityof software shouldbe high andload shouldbe low.
We have several choicesof the software suchaschaton Internet
canbeadoped.
5.3. Synchronization between each element that constitutes ed-

ucation

A learnerwill not be ableto understandwhat educatoris go-
ing to teachwhenhis gestureandhis speecharenot synchrotized.
Similarly, educatorwill wasteof labor when his explanationand
educationematerialspresentingsystemare not synchonized. To
overcomethis problem,we will adoptstreamingtechniqwe, which
has specialfunction to distribute animationand sound[5], [10],
[11], [12]. Using this technique lateny causedby downloading
amountof datais decreased.Also realizing live relay broadtast
canbe achieved easily Also, to collaboratestreamingtechnique
andXML, we canmale synchrolizationbetweereachelementhat
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Fig.4 Structureof e-Learningsystem

5.4. Accumulate the streaming video and its exhibition

Thedistributedanimationandsoundusingstreamingechnique
will be accumulateddn Internetsener. Thenthesedatawill be

exhibitedfor any onecanna have theclassontime.

5.5. Constructing of FAQ

All questionasled by learnerandreply will be accumiated.
Then,the questionis classifiednto several groups.Finally, we can

searchthequestiorandreply for it quickly.

6. DEVELOPMENT OF THE PRESENTATION TOOL

Theconcretaealizationmethodis examinedfor thefunction of
(1) - (3) shawvn in the precedingsection. First, the function of (2)
and(3) aredetailedfurtherasfollows.

WITH INTERACTION
6.1. Details of functionsfor e-Learning system

[Interactionfunctionbetweerateachemlnda student]

1. Thefunctionwhich supportgiscussiorwith two or morestu-
dentsandaoneteacher
2. Thefunctionin which a studentcantake outa questionto an
educator
3. The function which an educatorcan chooseaboutto which
the reply to the questionfrom a studentshall be distributed
betweera questiorr andthewhole student

Basedon theseconsideration, the structureof such an e-
Learningsystemcanbegivenasshowvn in Fig.4.

[Explanationandteaching-materialpresentation]
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Fig.5 Developmentof interactiontool andpresentationool with synchrorizationfor e-Learning

1. The function which enabledive relay of the remotelecture
usingdistribution of amovie.

2. Thefunctionwhichthe Webpagepresentedby theteachelin
the lessonis synchronizd with video and distributesit to a
student

3. Thefunctionwhichtheteachingmaterialscreatedn adwance
aresynchronizedwith ananimation,anddistributesthemto a
student

[Recordof alesson]

1. Thefunctionto carry out digital computerizatiorof the con-
tentsof alectureusedasthelive image,andto compressand
sa/eit.

2. Thefunction whosedistribution is possibleaccordiry to the
demandrom a student

6.2. Concrete development of e-L earning functionsbased on ed-
ucation/study model
The systemsdevelopment example which has the abore-
mentionedunctionis shavn in this paragraph.
Developmen ervironment :

« VisualC++andXML
It is usedin orderto carry out synchromus distribution of
streamingdataandthe teachingmaterialsof the HTML form
createdby the eduator And, in orderto give the function
of the interactionbetweenan individual andlarge numberof
people the Chaterviromert is provided.

« VisualBasicScript
It is usedfor creationof the resporseby sener programand
theterminalbothof ateacheanda student.

A systemconfigurationis shavn in Fig. 5. The VC++ En-
codercannotonly provide the Chatervironmen asinteractiontool
but alsocontrol for Media Encodemwhich canencodingvideo and
soundsdata. Resultingvideo andsourd datais combinedfor syn-
chronizationwith theteachingcontentswrittenin HTML by useof
the XML script. Thenthe synchraized presentatiorcontentscan
bedistributedto a studenthrougha StreamingSener andINTER-
NET. As aresult,the studentcanreceve thelessonthrough the In-
ternetatthealmostsametime in thedistanceplacevia the Platform
for student.And, sincethe reappearace dataof lessonis archved
in Databaseit is alsopossibleto repeatandreceve the sameesson
afterwards.

7. DISCUSSION AND CONCLUSION

In this paper we have proopsedthe new model of classby
consideringthe teacherand studentas a controllerand controlled
object,respectiely. Also we have shaved the functionswhich e-
Learningsystemshouldhave. And the concretedevelopment of
e-Learningfunctionsbasedon eduation/studymodelhasbeenat-
tempted. The resulting systemmaintainsthe functiors (1) ~ (4)
amongsix functionsrequiredfor e-Learningsystemshavn in sec-
tion 5. The remainingfunction are two functions, namely(5) is
the accumlationof Q&A and (6) is the analysisof undestanding
level for studentrespectiely. Towardto provide thesefunctions,it
seemghatthe somekind of artificial intelligencetechnologyhasto
beappliedsuchasanintelligentTutoringSystem(ITS)8], Individ-
ual Learning, collaboratve learning[9] andthe combinationwith
them.

In furtherstudy we will designsoftwarewith thefull-functions
takinginto accounthe applicationof theabore-menionedrelating
corvertional technolgies and implementit to e-Learningsystem
sener andevaluateits effectiveness.
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