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(operational skill)

’

3) (discussion)
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4)

(critical understanding)

(project)
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(1 ,“

8(1), ppl47- 167, 1993

(2] :

(3] :

[4] :
[5] :
[6] :
[7] :
[web_site]

’

, 1997

1988-7
1992- 11
1997- 15

, 1998

http//www kmec.net/ cgi- bin/forumList.cgi ?7num=45
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ICT
80%

(electronic textbook)
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10

1)
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(1)

(@)
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3

6.1

(medium)
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communication

——————competence—————

communication
competence

spoken language skills

writtenlanguage skills

writing [—languae skills

listeningskill speaking reading
| Skitts skitts
I
recleplfive productive skills
:| vocabulary
6.1: 7
i) i) i) 4
/ /
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(

)
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(

(

)

)
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(learning standards)

- 116 -



1)
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(communicative language teaching)

(acquisition)

’

’

(meaningful) , (authentic) (use)

1) TPR(T otal Physical Response:

TPR

2) Gouin Series
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3)

Goodman

(T otal Language Approach)
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. Brown
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(electronic textbook)

(Total Physical
Response) (Total Language Approach)
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3-6
CD-ROM,
CD-ROM
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VCR



CD-ROM

CD-ROM

1)

- 124 -

. CD-ROM



(ICT)

(ICT)
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2) (Self- Directed Learning)

(SDL)

, SDL . SDL

SDL
SDL SDL

. SDL

(constructivism)
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, , Piaget

Vygotsky .
(self regulated)

(mental frame), ( )

SDL
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1)
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2)

10

CD-ROM
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203



look and listen(1)

Look and listen(1)

look and listen(1)

Let's play

L ook and

listen(2)

Listen and

repeat (2)

look and listen(2)

Let's chant

Let's play(2)

Look and speak

CD-ROM

Let's read

Let's play(3)

Let's role-play

Let's review
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3)

: Nice to meet you

, CD-ROM ,

Hi, everyone. Listen and act. Let's review.

Look and listen. Look at the picture.
Let's watch the screen. Let's listen to the dialog
Let's listen again. Listen and repeat(1)

Let's watch the screen. Listen and repeat.
Let's practice. Let's play(1)

[ ] ,

[ ]

[ ] How's the weather?
Let's play.

Let's review today's lesson. This is your homework.
Good- bye, class.

4)
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CCCCCC




6.2

6.1].

4
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6.1 :

desk It's a desk.

pen It's a pen

pencil It's a pencil

yes Yes, | am.

everyone Hi, everyone.

let Let's make a snowman.
be Be quite!

pear Do you like pear?
eraser It's a eraser.

hear Look hear.

- 134 -




apple | like apple
banana Do you like banana?
bag It's a bag.
cat This is a cat.
can Yes, | can
hand Look at your hands.
dance Can you dance?

4 stand Stand up!
an It's an orange.
cap put on your cap.
pants Put on your pants.
at Look at the monkey.
showman Let's make a snowman.
thank Thank you.
kangaroo How many kangaroo?
dad It's a book, dad!
wait Wait !
face Wash your face.

o a it's a bag.

' eraser It's a eraser.
grape | like grapes.
make Let's make a snowman.
banana Do you like banana?

5 at Look at the monkey.
a It's a cap.
kangeroo How many kangeroo?
draw Draw a mouth.

o) what What's this?
wash Wash your face!




sit sit down
window open the window
chiken Do you like chiken
fish | like fish
ski | can ski
big It's so big
swim | can swim
wait wait
it It's so big
this T his is a book
pig | have five pigs
pincil it's a pencil
hi Hi
like | like fish
I | like fish
outside Let's go outside
lion | don't like lion
birthday Happy birthday to you
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cow | have two cow
mom Hi, mom
how How many cows?
a .
down sit down
not | do not like dog
WOow Wow! Great!
welcome You are welcome
9 for This is for you
lion I don't like lion
for This is for you
) dog | don't like dog
o door open the door
sorry | am sorry
o on put on your gloves
window Open the window
snow | like snow
snowman Let's make a snowman
hello Hello!
cold It's cold
oh Oh, I'm sorry
ou go Let's go
SO It's go big
nose Touch your nose
close Close your eyes
no No, | can't

open

Open the window




shoe

Put on your shoe

kangaroo I like kangaroo

look Look at the dog

do Do you like chiken

too Me, too!

book It's a book

come I'coming

glove Put on your gloves

monkey look at the monkey

not | do not like dog

hungry | am hungry

lunch I like lunch time, too

run | can run

sunny It's sunny

ruler It's a ruler

you Do you like ice cream
>

bag It's a bag.

be Be queit!

bye Byel!

banana | like banana.

bear How many bears?

big It's so big.

birthday

Happy birthday!




can Yes, | can.
come I'm coming.
K cat | don't like cat.

cap Where is my cap?

c cold It's cold.
cow How many cows?
pencil It is a pencil.

S face Wash your face.

dance | can dance.
chair It's a chair.

ch ch chiken I I?ke chiken..
lunch I like lunchtime.
touch Touch your eyes.
dance | can dance.
dog How many dogs?
draw Draw a belt tight.
door Open the door.
desk It's a de

d d down Sit down, please.
cold It's a cold.
do Do you like apple?
outside Let's go outside.
dad Hello, dad!
birthday Happy birthday!
fish | like fish.

¢ ¢ face Wash your face.
for This is for you.
fly I can fly.
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glove | have a glove.
great Wow! Great!
go Let's go.
hungry Oh, I'm hungry.
g grape | like grape.
kangaroo How many kangaroos?
dog | like dog.
big It's so big.
bag It's my bag.
dz orange It's an orange.
hello Hello, Julie.
help Help!
hungry Are you hungry?
h have | have a pen.
here It's here.
how How much is it?
happy Happy birthday, Min- su
hand Look at your hands.
dz jump | can jump.
book It's a book.
look Look at the monkey.
kangaroo How many kangaroos?
K thank Thank you.
chiken | like chiken.
ski | can't ski.
make Let's make a snowman.
like | like banana.
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hello Hello, Zeeto!

pencil It is a pencil.

lion Do you like lion?
apple | like an apple.

cold It's so cold.

lunch Do you have lunch?
like | don't like bear.
let Let's begin.

small It's too small.

glove Put on your golves.
ruler It's a ruler.

fly | can fly.

welcome You're welcome.
please Help me, please!
monkey How many monkeys?
mouth Touch your mouth.
name What's your name?
many | have many sacks.
small It's too small.
showman Let's make a snowman.
come Come in.

welcome You're welcome.
jump | can jump.

swim I like swimming.
mom Help me, mom!

time

| like lunch time, too.




window Open the window.
dance | can dance.

name My name is Li-sa.
down Sit down, please.
banana | like banana.

no Oh, no!

orange How many oranges?
stand Stand up.

nose Touch your nose.
hand Wash your hands.
lunch I like lunch time.

not No, | can not.

run I can run.

everyone Hello, everyone!

ran I like rain.

sunny It's sunny.

monkey How many monkeys?
hungry Oh, I'm hungry.
kangaroo | don't like kangaroo.
apple Do you like apple?
pear Do you like pear?
pencil It's a pencil

open Open the window !
pen It's a pen.

happy Happy birthday!
please Help me, please!

pig It's a pig.

put Put on

pants He puts on black pants.
up Stand up!

jump Don't jump onthe bad!
grape Do you like grape?
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orange Do you like orange?
pear Do you like pear?
hungry I'm hungry.
door Open your mouth!
chair It's a chair.
grape Do you like grape?
r bear How many pigs?
hear | can't hear.
run Do run!
rain I like rain.
ruler It's a ruler.
sure Sure, | can.
sorry I'm sorry.
ski | can ski.
desk It's a desk.
stand Stand up!
sure sure, | can.
sit Sit down.
S swim | can swim.
yes Yes, | do.
snow | like snow.
snowman Let's make a snowman.
sunny I like sunny.
SO It's so big.
sorry I'm sorry.
shoe T ake off your shoes.
sh wash Wash your hand, first.
fish How many fishes?
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thank

Thank youl

mouth Open your mouth!
th birthday Happy birthday

that What's that?

this What's this?

the Open the door.

v glove Put on your gloves.
welcome You're welcome!
window Open the window.

w W ow Wow! great.
wash Wash your hand!
wait Wait a minute>

wh what What's this?
yes Yes, | can
hungry I'm hungry.
sunny I like sunny
happy Happy birthday.

y fly | can fly
sorry I'm sorry
monkey How many monkeys?
everyone Hello, everyone.




(1] : ,
pp95- 119, 2000

(2] : (4 ), pp6-42, 2001
(3] , , , Pp275- 284, 1997
(4] , ( ), ppl24- 206, 1998

[5] Jack c. Richards & Theodore s. Rodgers, Approaches and Methods in
Language T eaching, pp246- 265, 1999

- 145 -



VII.

- 146 -



1991

(mental model)
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1.
(Design of E-Textbook Conceptual M odel)

(information space)

(individual differences)
styles) (preferences)
(content)

(types of activity)
(presentation of content)

(learning

E-Book(Texthook) = 7 1 2 4(Structural components)
+ 3@ A 94 (Presentation components)
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3 ( , , )

3.1 subsection

9 52 (Front Section)
A5 Ao = tite page)
HE #H o] 2 (verso page)
i (Table of Content)

a1 54 (Main Section)
“H{Chapters

1
5] o] 2} {pages)
2 {Paragraphs}

At {Back Section)
Back Cover

7.1

(Main section)

XML

- 151 -



Slices @ =

— e} o] E] = daE QlE o] 2
*— pjojE] = HAE

72 :

1)
2) 3)
4)
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(instructional design)
(intelligent adaption of
content) ,

hypertextual
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(Design of an Adaptive Navigation Support M odel
for E- T extbook)

(hypermedia authoring)
(hypermedia instructional strategy)

HTML
(link hiding)
(instruction)
HTML 9
(teaching tool)
Kay Kummerfieldd
(customize)
(teaching mechanism) . customization
(adaptive navigation support) (link hiding)
(adaptive

1) http//www ncsauiuc.edw/ SDG IT 94/ Proceedings Edud kummerfeld/
kummerfeldhtml
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presentation)

HTML
(link hiding)
HTML ,
4 (direct guidance),
(reording), (adaptive link hiding), (adaptive
annotation) map (adaptation)
(best next
link) “next"
complement
sort
haot scheme

visible

( ) ( )
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(Student Modelling)

. Beaumont[]]
2 . Implicit

implicit
history

history capture

DeBra?

consult

[ 73 74].

implicit  explicit

context
. Explicit
. Calvi
. DeBra
(threshold)
HTML

2) De Bra, P & Calvi, Licia, "Improving the Use of Hypertext Courseware
through Adaptive Linking", in HyperText 97: The Eighth ACM Conference
on Hypertext, Southampton, UK, ACM, New York, NY, 1997
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| Bl | | ZEHE | | Z&d | | 2|

IH=H GO

HOICIH AlABIE AFEE Instruction

Leggon #2- TOELES

Lesson #1bm TERT FORMATTING (AHE BHS: hastery of Lesscon #1380

|| Legs0n #3- EXTERMAL LINKS (AR #HS: Maztery of Lesson #7103
Lesson #4- WEB GRAPHCS [AREEHS: mMastery of Lesson #76)
L_egs0n #6- WTERRAL LINKS (AR RS Mastery of Lessan #3)
Legs0n #5- FORMS CLFE=HS: mastery of Lessan #21

Legacn #7- NAVGHTION BARS CAFE 3G Mastery of Lagaan #31

Legacn #8- MAGE MAPS CARR S 5 Mastery of Lesaon #4)

CARE B S astery of Lesson #140

73 :
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|| =1 | |

*ertmt

PostTest Answers- B = T{LOF ASTHM T

WICH A ML O HIE RED

2

 bitend 381
T hafenl 4.0
¢ himl 2.0
& Den't Enow

il heading| TS EHHE

C <hl>hmem<bl =
< hl = b etn = BE =
© =hl = kmom ==
C whl > hmom <l =
# 1 Don't Know

dmi= resizenhi= SHHE EEEY

© < fortmzing +3 = ki metn < fonk >

£ = gddriza +3 = ki o = ‘addeize =
'« fonk sime="+3" > hi mom < font >
< fank sipe="+3" hi tnom >

& ] Don't Enew

nahle row S ZE 0=

=y = 2 o] = Famnere = Skl = = dem] = doctoes
< fem] =

O 2 =2 i) = fammere < doctars =

C < & = 4d > farmers < td & doclors
o< fr > < td farmers, dectors < /d =

& [ Don't Eonew

= a href="httpoiveanar comnpene . com” = g0 hompe < fa =
£ = 3 href="ga home" = hitpwwre compsmartcom < fa =
< ancher="arav compsmart com” hethik="ga home' =
= hrefE" e compenet. com” Eke="go hooes" =
&1 Ten't Enow

74 :

| & =iy
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10

action

HTML 9 3

(unhidden) html

[ 75, 76]
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HTML

customize



<HTML>
<HEAD>
<TITLE>Html Quiz</TITLE>
<SCRIPT LANGUAGE="JavaScript">
function formCheck() {
if (document theform.quizteker value == ") {
det(" 1D s N
return fase;
}

}
</SCRIPT>

</HEAD>
<BODY BGCOLOR="#060506" TEXT="ffffoc" LINK="ffffoc" VLINK="#f9cda">
<FORM NAME="theform" METHOD="pog" ACTION="quizmager"
ONSUBMIT="return formCheck ()">
<INPUT NAME="id" TYPE="HIDDEN" VALUE="18X8L">
<TABLE BORDER=1>

<TR>
<TD COLSPAN=2> ID :
<INPUT TYPE=text NAME="quiztaker" VALUE="">
<TR>

<TD><H2>Quiz #1</H2>
<TD><B>Quiz </B>-
<TR>
<TD WIDTH="300"><B>W3C /B>
<TD><SELECT NAME="quiz1-1">
<OPTION VALUE="a">html 3.0
<OPTION VALUE="b">html 4.0
<OPTION VALUE="c">html 2.0
</SELECT>
<TR>
<TD><B>h1 heading x/B>
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<TD><ZFELECT NAME="quiz1-2">
<OPTION VALUE="a">&lt; hl &gt; hi mom &lt; hl &qt;
<OPTION VALUE="b">&It; hl &gt; hi mom &lt; h2 &gt;
<OPTION VALUE="c">&Ilt; hl &gt; hi mom &lt; \hl &gt;
<OPTION VALUE="d">&lt; hl &gt; hi mom &lt; /hl &gi;
</SELECT>
<TR>
<TD>font redze ?
<TD><SELECT NAME="quiz1-3">
<OPTION VALUE="a">&lt; fontszing +3 &gt; hi mom &It; /font &gf;
<OPTION VALUE="b">&lt; addsize +3 &gt; hi mom &lt; /adddze &gt;
<OPTION VALUE="c">&It; font 9ze="+3" &gt; hi mom &lt; /font &gt;
<OPTION VALUE="d">&lt; fort sze="+3" hi mom &gt;
<P>
</SELECT>
<TR>
<TD><B>table row x/B>
<TD><SELECT NAME="quiz1-4">
<OPTION VALUE="a"> &It; row &gt; &lt; iteml &qt;
farmers &lt; /iteml &qt; &It; iteml &gt; doctors &lt; iteml &gt;
<OPTION VALUE="D"> &lt; tr &gt; &lt; trl &gt; farmers &lt;
doctors &gt;
<OPTION VALUE="c"> &lt; tr &gt; &lt; td &q;
famers &lt; td &gt; doctors
<OPTION VALUE="d"> &lt; tr &gt; &lt; /tr &qt; &lt; td
farmers, doctors &lt; /td &gft;
</SELECT>
<TR>
<TD><B> ? <B>
<TD><SELECT NAME="quiz1-5">
<OPTION VALUE="b"> &lt; a href="go home"
&qt; http/mww jnueackr/~4 syu &lt; /a &gt;
<OPTION VALUE="a"> &lt; a href="http/Aww jnue.,ac.kr/~ syu'"
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&gt; go home &lt; /a &gt;
<OPTION VALUE="c"> &lt; anchor="www/] nue.ac.kr/~ syu"
hatlink="go home" &gt;
<OPTION VALUE="d"> &lt; a href="http//ww j nue.ackr/~ syu"
link="go home" &gt;
</ELECT>
<TR>
<TD> <B>image tag x/B>
<TD><SELECT NAME="quiz1-6">
<OPTION VALUE="a"> &lt; image &gt; mamagf &lt; /image &qt;
<OPTION VALUE="b"> &lt; img &qt; sc="mamagif" &lt; /img &gt;
<OPTION VALUE="c"> &lt; img source=yes &gt; mamagif &lt;
/source &gt;
<OPTION VALUE="d"> &lt; img sc="mamagif" &gt;
</ELECT>
<TR>
<TD><B>input form tag x/B>
<TD><SELECT NAME="quiz1-8">
<OPTION VALUE="a">radio
<OPTION VALUE="b">submit
<OPTION VALUE="c">sHect
<OPTION VALUE="d">checkbox
</SELECT> <TR>
<TD><B>vdid navigdion bar</B>
<TD><SELECT NAME="quiz1-9">
<OPTION VALUE="b">&lt; a href="quiz.ntml" nav="quiz" &gt; &It;
a href="index.ntml" nav="index" &gt;
<OPTION VALUE="a">&lt; a href="quiz.html" &gt; quiz &lt; /a &gat; &lt;
a href="index.ntml" &gt; index &lt; /a &gt;
<OPTION VALUE="c">&lt; a href="quiz.html" &gt; quiz &lt;
a href="index.ntml" &gt; index &lt; /a &qt;
<OPTION VALUE="d">none of the above
</ELECT>
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<TR>
<TD><B>client sde image map tag x/B>
<TD><SELECT NAME="quiz1-10">
<OPTION VALUE="a"> &lt; area &qt;
<OPTION VALUE="b">&lt; dient &gt;
<OPTION VALUE="c">&lt; map &gt;
<OPTION VALUE="d">&lt; img &gt;
</SELECT>
<TR>
<TD COLSPAN="2" ALIGN="middle"><INPUT TYPE="submit" VALUE=" ">
</FORM>
</TABLE>
<pP>
</BODY>
</HTML>
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& Tane | [E ™ Camgrer :

75
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W ool Tutor-HTHL-Le=aon T&.hm

|2 || S || Z3d | | & |
Lesson l1a
SHE R 22 HTMWL BH 2 .00 Ch HTRL 7| =2 8l ee g S Hegt formatting) @ & 5}
Of # ZatemH3H line breaks and cartiage retens TR & FH HY-=8 o 20 &

HPotE 2Uch
HTML 2| =2

LINE BREAKS
FaRAGEAPH BEREAKS

HE&DIMGS

BOLD TEXT
ITALICIZED TEXT
LNCERL MED TEXT

Ure Brealk tage <br>=
htri =4 | |20 8 A =S

You TYPE:
< | > paicized Fore = S =

W OE Asdhalredr Sare

You TYPE:
> Lrdartine et = LI

Dok Lrnckaricsed] Tsaxt

JHE H= F=

H1 Headmng ol =\ S tags=r

LA o I o T et T

oL nl 2 ohimeam s hE B

Lo o) B o T s SR o B
LRt R 1 =1 B o )
& dor't Enow

76 :
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(Design of Instructional Plan M odel)

(monitoring)
(quide)
session
point (instructional planner)
(approach)
, (adaptive planning
technique) (individualized instruction) customized

(planner)  customize

multi-leve
, 2 (instructional mechanism)
(lesson planning) (discourse planning)

’
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(CAI)

, (pedagogical knowledge)

, “top-down"
(planning)
(G )
(approach) . :
(set of action)
[ 7.7].

7] 4 7=
3 e 71
A Abkx)eg 3

Al 2] A4kl 5]

77 :
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1)

79

= Bl
BRAE] &
SRy E

backtrack

78]

alzie] A

78 :

protection

INTERPLAN
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2)

=7 53 {ACHIEVE (ON A B)Y) (ACHIEVE ({ON B C})

71 4d: | C S e

ACHIEVE (ON A B)
(CLEAR A) 1 |L‘ | |!‘|.| | H|

PUTON (A B} 2. | C | B

ACHIEVE (ON B ('_:l
ciearm 3 LA [B] [

rodection 5 '.J_' i | .';' "' |:||;.||:k1r.'|a_'kin|j:|

(ACHIEVE (ON B €3} {ACHIEVE {ON A B))

3 |'l

79 : INTERPLAN backtracking
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overlay



overlay

1)

- 170 -

7.10

point

79



ol A 2 2

47 Ae]7) 3

CERER

4 7o)

W A

&5 79
i dd
=g
7.0 :
(1)
, (abstraction)
top- down
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(2)

711 :

A 44
o Hek 4 i IR
' # gk 3
R r TT=

¥

T - &k

= 44

(tutor)
encode

(interpreter)

(production system)

main loop, working memory, pattern matcher 3

. working memory

(antecedent)
. working memory
(matching cycle)

working memory

- 172 -

(consequent)

working memory



. Lisp

(Rule_name : (antecedent) => (consequent))

\ : \

( )7 1
“f X then Y"

(3)

1 |IF Current primary variable is CC and
Student answer is not chance for TPR
THEN Build lesson goal(NEURAL-CONTROL (TPR))
2. IF Current primary variable is RAP and
Student does not know the CAUSAL-RELATIONSHIP
between RAP and SV
THEN  Build lesson goal (CAUSAL-RELATION (RAP, SV))
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1 | NEURAL-CONTROL (TPR)

2. | CAUSAL-RELATION (RAP, V)

(4)

2
tutoria

1. IF the Goal = CAUSAL-RELATION and
Student does not know and direction is incorrect
THEN Strategy = TUT OR- CAUSALITY
2. IF the Goal = CAUSAL-RELATION and
Student does not know and direction is incorrect
THEN Strategy = REMIND-RELATION
3. IF the Goa = NEURAL-CONTROL and
this is the first procedure
THEN Strategy = DEFINE-TUTOR-NEURAL
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pseudo code

(defun main()
(screen-manager set- - up- environment)
(controller))
(defun contradller ()
(repeat- until- al- phases- done
(problem- solver procedure- number 'stage)
(get- student - input - from- prediction- table)
(check- student- maodel)
(if (any-error) lesson-planner)))
(defun lesson- planner ()
(generate- goals)
(check-lesson- goals))

(defun check-lesson-goals()
(build-lesson-plan (car *lesson-goals*))
(call- discourse- planner *subgoal s*)
(check-lesson-goals (cdr *lesson-goals*)))

version
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2)

(1)

( modeler,

session

session

(learning path)
paint

- 176 -

(hint)



) comment

(2)

, (input understander)

, session point

(Meta) .

(operational meta knowledge),

(contral meta knowledge) . Operational

[ 717.
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DR—u}7 14 R

N —p 25 B 3=E2 2]
{1 deterrminant)
D N e O SR F}
ol determinant 71 4 S
{2 detérminant)
o]
Y, IN g —» = an B gles S
ks — tlighe 0}
1 N ——»3ekequation®] 9129 7 22 56 9I=E 70
ol A7 < !
N— 3 BHkequation®] oW U2 4
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712 : DR

712
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encode

[ 7.13].
3
E T 5
B MWl m A Tutor) A

Remind

A of e @t

Correct_ack 0}

o & 5 7 [ncorrect_ack &l

Hall correct_ack £t}

7.13 :
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misconception

Lisp
[ 7.14,
default

default
7.14 ask_guestion
default
track register

- 180 -

traverse

7.15,

. traverse

7.16].



default

(pedagogic_default
(subgoal
update
next_state

(pedagogic_default
(subgoal
update
next_state

*introduce*
current_task
topic_complete
*tutor*))

*tutor*
current_task
topic_complete
*complete*))

7.14 . default
(pedagogic_meta *m_tutor*
(precondition topic_completed
prior_state *tutor*
next_state *introduce*))

(pedagogic_meta

*m_complete*

(precondition no_more_topics
prior_state (*introduce*  *complete*)
next_state *stop*))
715 :
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default

(T actical_default

*ask_question*

(text_style guestion
content current_task
update nil
next_state *eval_input*))

(pedagogic_default *tutor*

(subgoal current_task
update topic_complete
next_state *complete*))

7.16 : default
(tactical_meta *m_correct*

(precondition correct_response
prior_state *eval_input*
next_state *correct_ack*))

(tactical_meta *m_incorrect*

(precondition incorrect_response
prior_state *eval_input*
next_state *incorrect_ack*))

7.7
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default
. default default

default

3)

default
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default

pop

7.4



pseudo

7.18

1. stack

2. execute_subgoal :

empty

execute_subgoal
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(defun discourse _planner ()
(default until no_more_subgoals
(execute_one_subgoal)))

(defun execute_one _subgoal()
(repeat_until (STOP)
(case (get_leve (levd))
((strategy) (process_upper_levd))
((meta_strategy) (process upper_level))
((tactical) (process_lower_levd))
((meta_tactical (process lower_level)))))

(defun process_upper_leve ()
(check_start)
(cond  ((current_state == meta strategy)
(get_next_state)
((topic_completed) (ST OP)
(get_next_state))))

(defun process lower_leve ()
(cond ((current_state == meta_tractical)
(get_next_state)
((topic_completed)) (get_next_state)
(call_text_gen) (get_next_state)))
(if (next_state == nil) (pop_leve_up)))

7.18 : pseudo
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VII,
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. Apple 1980

1990

(remote learning) .
20

(mastery)

“lost in hyperspace"
disorientation
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2 (instructional mechanism)
(lesson planning) (discourse planning)

’

(CAI)

(pedagogical knowledge)

“top- down"

(overlay strategy)
modeler
bug tutoring
. bug library tutoring
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tutoring tutoring
) tutoring
tutoring
: (
mastery quiz-textual )
curriculum)

- 191 -

level 2

(

(web based









Proceedings of the International Conference on Computers in
Education /SchoolNet2001

Enhancement of Quality Learning Through Information &
Communication Technology [ICT]

Edited by

Chul-Hwan Lee

Inchon National University of Education, Korea
Susanne Lajoie

McGill University, Canada
Riichiro Mizoguchi
Osaka University, Japan
Young Dong Yoo
Honam University, Korea
Benedict du Boulay
University of Sussex, UK

The 9™ International Conference on Computers in Education
ICCE/SchoolNet2001

Seoul, Korea
November 12 - 15, 2001

Volume 1



Pictorial Socratic Dialogue and Conceptual Change

Ah-Lian Kor, John Self, Ken Tait
Effectiveness of the Hints Given at a WWW- based On-line Exercise
System

Yasuto KAJIWARA, Hitoshi NISHIZAWA, Takayoshi YOSHIOKA
A modified framework of Lain for PBL high school learners — a
portfolio—directed web envir

Fe-ching Chen, Huo-Ming Jiang, Hui-Lun Lin, Hung-Ren Wang
The Effects of Picture Fading and Word Enlarging Techniques on a
Multimedia Learning

Tien-Yu Li, Ming=Chung Chen, Shu-Chun Li
?Reusing Adaptive Learning Resources '

Dietrich Albert, Cord Hockemeyer, Owen Conlan, Vincent Wade
An ITS Adaptive Model of Review Based On Agent Technique

Zhang Xiaozhen, Li Jun
Designing of a Web Community to Promote Inter—Classroom Collaborative
Learning with a TV

Tadashi INAGAKI, Kenichi KUBOTA, Yuuji UJIHASHI, Haruo

KUROKAMI
The XML-Based Equation Technology for Mathematical Learning

Pao-Ta Yu, Chung-Ming Own, Yu-Tsu Tseng
An Analysis of the Present Situation of Distance Education for Universities
in China

Ronghuai Huang, Xiaochun Luo
Research on the Digital Divide: Perceptions of Culturally Diverse University
Students

Shane P. Martin, Edmundo F. Litton
The Application of Neural Network Approach to Adaptive Learning

Environment

Jeong-Su Yu
?Representing and Indexing Cases in CBR-Tutor

Rhodora L. Reyes, Raymund C. Sison
Design of an error visualization tool to compare data flow with algorithms

of simple recur

Noriyuki Matsuda, Tsukasa Hirashima, Hirokazu Taki
eThemes: Standards—Based Internet Resources for Teachers

John Wedman, Feng-Kwei Wang
Application of Internet Services to Promote Interactions between the

Instructor and the Students
in the Course of an Introduction to Biology Education
Hyun-Myoung Kim, Young-Soo Kim

Presentation 3
Integrating University—based Technology Projects into Education Programs

Edward John Kazlauskas
Development of a Web Concordance for Japanese Language Learners

Sawaya Takashi, Nishina Kikuko, Akahori Kanji
The right animations for the right purposes in educational systems

Ruddy Lelouche

177

186
190
197

205
211

217
221
225
233
238

242

250

254

261

269
276

280



The Application of Neural Network Approach to Adaptive
Hypermedia

Jeong-Su Yu"
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Abstract

This paper presents the design of an adaptive hypermedia based on the modified Hierarchical Mixtures of
Experts model. This model uses a divide and conquer principle to define classification and regression problems.
The final classifier is a hierarchical array of neural networks. Courses developed with neural network model are
adapted to students by taking into account their own features(such as background knowledge of the learner)
along with the actions performed by them during the learning process. The proposed model allows generating
the content of a hypermedia page from pieces of educational material based on a goal-oriented way of teaching.
We show a possible solution, which we have used for course of the primary school about computer education.
We then discuss this solution as well as advantages and problems, and identify several research issues, which
have still to be solved for adapting course materials

Keywords

Adaptive learning, Computer education, EM algorithm, Hierarchical Mixtures of Experts, Mean field
annealing, Simulated annealing,

1. Introduction

Recently, hypermedia systems have become more and more popular as tools for user driven access to
information. Hypermedia systems used for learning generally offer no constraint on the user. Proponents of
hypermedia argue that a student should able to learning using methods that suit them. Adaptive
hypermedia systems tend not to constrain the student in the ways they navigate the material and do not
offer guidance. An important characteristic of an adaptive hypermedia system in order to succeed to its
educational potential is the opportunities it offers for individualized learning.

The introduction of adaptivity into the hypermedia systems aims at providing the system with the
ability to change dynamically according to the changing learner’s needs and learning level[3,4]. It would
be very helpful to have different contents for different types of learners, for students with different interests
and different initial knowledge on the topic. To make a step in this direction, we propose a neural network
approach and learning algorithm to implement contents sequencing. This model is useful in dealing with
the problem of extracting information about the student.

The rest of paper is structures as follows. Section 2 presents the modified Hierarchical Mixtures of
Experts technique.

2. Neural networks for implementing adaptivity in hypermedia

Our aims are to facilitate hypermedia systems with ability to adapt to their students’ needs as they
progress through the systems. To this end we have developed a prototype hypermedia shell, which
provides a combination of knowledge-based representations and neural network model.

The structure of the knowledge domain is represented as a belief network of domain concepts. In this

This study was granted by the research project the Korea Textbook Research Foundation



paper, we focused on the adaptive learning presentation approach, which is usually realized using neural
network. We construct dependency graph for the knowledge items that describe the computer education in
the Primary schools. The dependency graph is the neighboring graph of the partial ordering < of the set of
knowledge items. The bayesian network of the system, which contains only the main knowledge items, can
be seen in figure 1.
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Figure 1: Bayesian network of the knowledge items of the Computer Education in the Primary schools.

The proposed architecture consists of set of “experts” which perform local function approximation. The
expert outputs y,(f) are combined with the outputs g,(¢) of a “gate” to form the overall output

y(t) = Z g,(t)y,(¢). The gate consists of a single layer network with softmax activation function each

expert given the current input x(¢). The gate is trained to predict which expert is the best one the use at
each time.

The proposed network is as figure 2. The domain knowledge structure is based on a concept level
hierarchy where all the concepts are identical and are the connected with prerequisite relations. Each
concept takes values from —1.0 to 1.0. It consists of a series of expert networks, which are trained on
different parts of the educational materials (text, multimedia data, etc). The first layer is organized in
classes, such as text, multimedia date, examples, simulations, exercises and so on. Weights connecting the
internal layer and the final layer are connected to several classes of educational material. The educational
material is then joined under a predefined form of presentation to generate a course. The output of the
experts are combined by a gating network which is trained to stochastically select the expert which is
performing best at solving a particular part of the problem.

Expert network(i,j) produces an output 4, = f(6,x), where 6, is a weight matrix and f is a

softmax activation function. The architecture operated synchronously: (a) it updated the stated of nodes
simultaneously, and (b) all the nodes have the same input patterns during each iteration cycle. Patterns of
relationships among internal layers implement different strategies of generating the content of the selected
knowledge goal. The values of concepts are changed through the learning process as follows.

Before training the weights in each expert are initialized to diagonal matrices with random weights
between —1.0 and 1.0. The gate weight matrix is initialized using random values between —0.1 and 0.1.

The proposed network is trained using the extended EM algorithm. This algorithm consists of two steps:
a propagation of posterior credits to each node in the model (the E step) and a maximization of a likelihood
function weighted by the posterior credit of each node (the M step). Details of the EM algorithm can be
founded in [1,2,7]. In this section, we describe the extended EM algorithm with annealing for the proposed



network. The proposed annealing algorithm is called parallel mean field annealing(PMFA). This
annealing algorithm is modified mean field annealing. Mean Field Annealing(MFA) algorithm deals with
binary discrete spaces.

The SA(simulated annealing) and PMFA algorithm are present to solve the M-step of the EM algorithm.
One of the two algorithms, PMFA algorithm has not yet used by others for the prediction problems. The
conventional mean field annealing algorithm deals with the binary, multiple state problems, and so that
algorithm is not appropriate to apply to continuous state problems. The proposed PMFA algorithm can be
applied to continuous state problems. It was successfully applied to solving the difficult optimization
problem [5,6].
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Figure 2: The structure of an extended Hierarchical Mixtures of Experts of the domain

Now we present the extended EM algorithm with PMFA. This algorithm runs as follows.

Learning algorithm with parallel mean field annealing:

For all examples
Step 1 Initialization:
Initialize the segmentation of the all terminal nodes to mean values,

% *a and the value of a high temperature T.

For each terminal node; compute via a downward recursion from
the root node and propagate the posteriors through the tree.
Compute the gradients of each expert and gate and use optimization
Algorithm written by David Mackey[3] to update their parameters.
Loop until a maximized likelihood with respect to the expert network
Parameters and the gating network parameters is found:
a. Compute the likelihood of the model, L.
b. Perturb the posterior probabilities of the expert and gating network
c. Compute the gradients of each expert and gate and update there
parameters using David Mackey optimization[3].

d. compute the new likelihood L, .
e. Calculate SL=L L ,a
J.if dL>0 accept with P(accept)=1

else accept with P(accept)=exp(-SL/T)
g. Compute the average(the average of the accepted parameters values).
If T reaches the final temperature, stop.
else decrease the temperature and then go to step 4.

Step 2
Step 3

Step 4

Step 5

In step 1 the choice of initial parameter values for experts and gates is important, If the values of the



expert parameters are set at the same value, and the gate parameters are set to mean value, yn(n is a

number of input knowledge items), training will not change these values. The values of the expert and the
gate parameters need the addition of some noise with sufficiently small value to break the symmetry. The
computation of likelihood L is founded in [1].

3. Conclusion

Experiments have been conducted to evaluate the behavior of the proposed model in adapting the lesson
of a course. The results of experiment can be improved on learner’s learning process by matching the
lesson to their level of understanding and educational needs. The proposed model allows the independence
of instructional and domain knowledge. And then it is provide the possible learning paths. We currently
investigate techniques to enhance the generalization performance of our approach.
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