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Abstract: This paper discusses learning contents design from the viewpoint of knowledge level and
symbol level. The purpose of study is to develop a foundation for share and reuse of IESs on a global
platform. SCORM2004 is becoming de facto standard so we choice it as the basis of the platform. On the
platform we aim to build an environment for authors to clarify pedagogical meaning of learning contents
based an ontology for IESs. This approach will allow us to share and reuse academic and technical
expertise in the field of AIED research on common platform.
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The ABC of Al

RollupRule1
e ABC of AI) | Cond.: satisfied
Child Activity Set: all
Action: satisfied

Th

1
PreConditionRule1
Cond.: “Brief of ITS satisfied
Action: skip

Pretest
Brief of Al

Explanation
Brief of Al

Explanation
Detail of Al

1 an example of adaptive preorder
page-turner structure

Activity A Activity B

W 1" Global shared | R
objective

Local
Objective B

Local
Objective A

2 General form of usage of a global shared
objective
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Explanatory note

»- Acquire

[T Bflowsa

A is achieved
by B or C

Correct

A is achieved

I

|
P e PP - by B and C
o] ca O
Show Bl Explai Show
STt xplain el correct
e P Definition Definition P example

3 an example of decision-making model in knowledge level
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Explanatory note

- Activity

- Transfer of interpretation
Data aggregation D of learner’s behavior

Data selection

Q Objective as description
of the outcome of the act.

D Record of system’s
understanding about learner

Correct
Al

4 The detail of knowledge level model in terms of learner modelling
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LENDOINTH L. BIZIX, 7 A MIHT 5%
BEDINE DO (IEff - RIEfRRE) THD.
LML AT AR EDFEH B bHEE LT2F
BHEOHIREEZRT. HI21E, ALV O WA
IZONWTINETOFERRBSHY, 7APTH
AL TWERE LV STEBENS Y AT AR
HETDLOTHD. VAT MLV EIENE
BREZ ST 572012, IB & LM O 2 FHD
BEOHEREW S . P2, AT LOHEE LT
HRIELM)TIE TEEL TW5 ] 7Zo72dIg,
T A M 2 ISE OMERAB) S AN IEME (ef G50
WRIZHOWT TEfIEL TV )) Thoelma,

%
LEETHMS> TWDORET EXTOMEE DL
XI5 E R Te BRT o Te) Lok
RARBTLHZLIZRD. ZOX972 1B & LM
DRHEDOEDR, ZOHETE B E5)
WO EIR - FEITREFITIEDL VAT LOR
FIRE DRI 72 % .

ZDOX D72 1B, LM OfEFEHRZERERLT D12 DN
B = INFEBEOFRIE Y — 2 Th 5. i
INEE/ N A — % and R° or (24D B E TR T
7T 4 ET 4 OEEDSITFICL > TREIND. ¥
4 OHITIE, T 7T 4 ET 1  Review AI”
IZ”Correct AI”’2>’Remind AI”D —>D FNLT 7 7
AETADELELMNIL - THEEAINS. Lo
T, ”Review AI’DJE X Correct AI”7%>’Remind
ADD EL ENEITI N2 Ttk b DIz

Learn
“The ABC of Al”

RollupRule1
Cond.: satisfied

Child Activity Set: all
Action: satisfied

N THIBEFE 2R EH
SIG-SWO-A404-07

A, —J, arFoY K TITEA, B, R
B, BEO— U ATHER S TEBY, Zhb
DT ITAET 4B L TEITTDHI LT
DHMNEREINDDT, FNOT 7T 4 ET 4
ETOREREE L O Dand) B EEROREF &
b, ORI EERERT T VT 4T
 ”Learn the ABC of AI’ICEHE ST 5T
%”LM: Mastery APIZREEkS LD, 2D XD
(2, ”LM: Mastery AL 2> 7 Y 2K0 BiE 4%
KT LRIFEZ, ETRHOFEFORELZRL T
5.

33. YURILLANILETIL

5K 3 CRLEABLSLVOET VE
SCORM2004 Bk 12 < o VARV L~ ULET L
WCEB L2 O TH D, BEREMEEITT 7 7«
BT —DfEE v T —
BHLIND. 4 D”Exercise Al” & ”Review Al”
I¥”Learn the ABC of AI"OF7 7T 4T 4 & L
THEIN, ZOIEFPHESND. —F, EH
INEREEIZr—LT v F— e LTERBEN
%. ”Learn the ABC of A"IX FidDT 77 4 ©5
4 DETaBRRAZL > TEAINDDT, 2NN
EREINDICIFETOTNT 77T 4 BT 4§
THRERINDIVLERNH D, LIZRn->T, T
I3 % RollupRulel TIEETHOFT 7T 4 BT
+4 OIEH OFE(Chile Activity Set=all) & 725, —
J7, “Review AI”IZ”Correct AI”)>"Remind AI”D —
DD LT 7T A ET A DELLMNTL - THE
HENDHDT, FOWTNNDOT 7T 4T 4
DIERIZT TR, LR ->T, ZRICHHET S

-
-

-
>

Explanatory note

] Activity
C) Rule

W .
3 Write value

C) Local objective

D Global shared objective

R
> Read value

1
PreConditionRule1
Cond.: IB: Mastery Al satisfied
Action: disable

RollupRule2
Cond.: satisfied
Child Activity Set: any

Action: satisfied
I

I
PreConditionRule2
Cond.: LM: Mastery Al satisfied
Action: disable

1
PreConditionRule3
Cond.: LM:Mastery Al not satisfied
Action: disable

5 Symbol level model
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NN

Alternative roll-up Process Full roll-up Content Full / Partial roll-up
selector | p L L
divider divider
| | and [ and
classify AN serlaltze /f/ / \ ]\ serlallze / \ | |
Alternative I‘_‘I - - - Sequent|a| I:‘I/- - \- Sequent|a| - - -
activities [01 C2 activities (L CZ activities @ Co . .

(a) Alternative pattern

(b) Process divide pattern

(c) Content divide pattern

6 Patterns for designing an activity tree

HActivity

mIntroduce
mTake interest
mPay attention
u..

mRemind
mRemind concept
mRemind example
mRemind relation

u.

mUnderstand
mRemind concept
mRemind example
mRemind relation
u.

mDismiss

mCorrect

mCheck

mEvaluate

u.

7 Concept of activities (partial)

RollupRule2 TIEETDOFT 7T 4 BT 4 DIFH
D F(Chile Activity Set=any) & 72 5.

322 Tk 2 MO E AN HAB, LM)
EEBLL L Ve — LR AEICAR S
L0, ZTO®RENNTRZD . VIB: Mastery Al”
IZ7Review AIPIZ K o TOH LSRR ENR W
7%, "LM: Mastery AIILY AT AVEET 558
FEETNO—HE LT, a7 YNORRLT
AT UVRITHBRTELHDET S,

34. FOTAETA4YV—RFDI=-HD/N4A
-2
H L, BIEI O L7z & 9 e BRI ERE ST

INEREE DR E— e R L~ TORER

vy BT L, TNEEHETH I ENTE NI,

=TT L~ car oY ERERL, VA
TAIV RN LT ar T Y BT S
F—=H Y T — N EEBLT AT LN AHRIC
5.

Z OHITIE, BIfiE Tk TE BRI E N F
— U RNEWRUNE N — B HE PR L, SCORM2004
FLak D NK — 2 L BRESIT S ARWFSETIE, WIT
AT KD R 3B O AR R EERENSF —
RNFWINEE & — /ODA‘H?%APIO@%T/%%*T&
(a) Alternative pattern: =¥ ORHEIC G HET
51 D Z A= RIS A 5 E T D
(b) Process divide pattern: =¥ {EEN A2 V7 7 1
v RAZHEIT S

(c) Content divide pattern: “F#&N%& % 53| L T
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INHDNRE = DREREK 6 IR L TN D,
Alternative pattern [X7 5 FH DOIKRE (IB°LM) %
FIRLCEITT D7 77487 4 2IRT DB
DT&HDH. Process divide pattern & Content divide
pattern X7 7 7 « E“? 4 BB OYTT 7T 4
BT BT DO LS. ZRH DR
2=V DMHGEDLREIZL > TAH—VIC KD~
BT YOO T LR T NRER
WEETNVOMELIERT D, £z, ThHon
B = NOET VT 4 T AITEELNINE
THEFE L C X7 IES 4 ¥ b v ¥ —[Mizoguchi
00][Hayashi 04] CEMKfbEND. £OA L hr Y
—DO—EX TIZRL TS,

o, INHONS = OHEEFHIERIZE -
TCMET 7T 4 T 460 —VT v T DI
EHBIE SIS, Alternative pattern ToHiuliX, T
KT 7T 4 EF L3P ETFENLDT, %
BRCHFATSNTT 7T 4 ©F 4 OFROZN L
NOT 77 487 4 TEEI W (child
activity set = any). —J7, Process divide pattern &
Content divide pattern CTi%, EAiOT 77 1+ T
AEFLOT 77 4 ©F ¢ ZER - R b Lz b
DTHHDT, BCDO LT 77 4 T 4 DIEH
W ENET 77 4 BT 4 128K S 2 (child activity
set=all). L7>L, Contentdivide pattern D55 1%
LT 7T 4 BT 4 B RNEEZEZ AT
5B bHLDOTULT LLRTDOTNT 7T 4
BT 4 OERN e —LT v FENL DI TIEAR
AN

4. HMBLALTOA—H ) VI KEA
1+

SECRLEEIIE, ik~ EEELTa
/7//%@%?6&kbfﬁ@#k%<ﬁ<
ELBEMEREENTEHND. ShICv RV LY
OV TOESMNE & AT TiEe <, migLr -~
TOELEMEL EORTIER L2 D. 2D
DZEENFRETTITO OITEFICHE R &
Thb. Z0OL D e BECHGLR D =2 A MZB
95 [T IES WO OE i ST
BY, FOY Y a—vart L TH—HY 7Y
—I~OWIFRFS L, 2 < ORI L - ThA 72



AN 72 S 4TV D [Murray 03].

il 21X, Ainsworth & 23B%& L C\»% REDEEM
T, FARDMENTUVGERE & AU L7
BHApNRG A= F it a—FITRDD A ¥
T x—AEHEL, Mk LEETIIRL LRSS
\Z IES ZERC& 24 —H VU 7Y — L& B%
L CWA[Ainsworth 03]. 7272L, £ &7 = — XA
AL L7254y, A—D Mtk T 2RO &
DELR>TLEI EWVWIRELHD. kT 5
M ORS R SN D IES OmEIaMED »L—
RAZ 3R ICHEERRETH S,

AWFFEClIX, SEATHIIETH % iDesigner[Hayashi
04]% ~— Z|Z SCORM2004 it 1ES A —H 1
I — )V OREEE A D TV 5. iDesigner 1% IES
DD THFE_N—A | OA—H ) 7Y — LT
1T <, ARy TA F—Y —74R— N CAI
DDA —Y ) 7Y — ) ThHbH. LML, *
DREFEBIIA =YY 7Y — VEERR A b Y
—7 U =7 [lkeda 99172 5l HBD. DEY, CAIFR
Aol oMEERRL LAY b Y—Ick
SNWC, A=V T = AN A=Y DOERE L
D WA R LR B &2 1T D .

A CTRET LA DY 7Y — ik
iDesigner T A CWieA v hrY—T7T U =T IZ
INZ T, EIERVE 2 X ToARWERRE T v = 7 72
HLOTH%S. SCORM2004 Hikg A L R L~
DI EMEZAREHOFAE L LT, IES DizbD A
frY—% 4 —VOXRFEKOET VDOEY
P BEAVEA RO L LT, IR L L ORE
B EETFLA_IVLDA T Y AT — g0
BB, O ODT U T R ALY AT LI

BEF RIS E R

SIG-SWO-A404-07

NN

2233

ZEFAZ LT, A—VOXRFBERNLLFEHa
T Y DFEEFE TOREEME - UL AT 5.
AR CTIRET DA =YV 7Y — )L OIE
w8 IR d. HLERDDIFIA) DT
YV IF 4 BT, AT Y OE B E RS AR e
THREEARMT D, 22Tl M3 TRLEA
LV TOBEBREMBENRTIN TS, &
)= ROWNEEHXET HT2DDT 42 R7R(B)
THY, TOMIXC)DA > b P—2(D)FH1H
HXy NT—2 2352 L TRETD.

B)TiE, A)TERINTWDLT 7T 4T
+ 7Correct’ DRENENFIRINTND. ZO7T
7T 4 BT 41T, 6 T/~ L7- Content divide
patter |Z 2% -5V T, ”Show counter examples”
& ”Explain definition”® —->D7 7 7T 4 © T 4 T
DEIINTWS, A—iE, EERERSE LR
b3 2B, B)THMT /% —%EAT,

T 7T A ETAHICRET D HDEC)DT 7
TAET A BEOF L bu YU —ERESHLT
WIEd 5. Z Z TiE”Silent volcano” & W\ ) k& &
D102, £ M6 27 L Tos, 20 Tl
RER| ZHADHEVND LI, TEREREIN
TW5.

INE—= VR WTET 7T 4 BT 4 Oxf
ST, BlE, T < THESESR)
ET, BIBLTWD. IBHIED)TERRS N
DEFEEEA ARy hU— 7 OHEH Z# o TR
END. Fiz, KT 7T 4 €T 4 IR GEMIC
] HHFINERINTND, B2, Tl T
HZ T DGR BIX, DO T EESA
AR APEARB G2 L nH 2L T

> Al
[ Exmpd s [= Femyimy Give a hink Explan exa
.. [ Give & quast Explain mis
Simulate
L v
(A) = (€)= -
(B) © [ A3t
e a Eria
‘ :ﬂ% ‘D‘D ri:gn [n] ri::n . Basa patkarn |Content dvide .;I
— '_I Subactivity 1 | Explain esamples -
Object | Mt Fuji -
{D} Yolcana | ..Ej Subactivity 2 | Explain rules =
- J 7 VS“':' Object | Sient walcano -
£=a (] L[] —
Subactivity 3 -
Silert Aotive \ Imgof Hhas Ilty —
Weloano Woloano g J Object =
A - @ Subactivity 4 |
ilaea Object | -]
vaolcano F - T I
-« — >

8 Interfaces of the authoring tool (imaginary)
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b5, X8 DHITIE, MAKIL &V HEED [
LLTEDA LV AZ LU ATHD M'EL1l]) 23R
ENnTW3

DXL VDRI 6 IR LT
INZ— NI EEASNT U U ARV LU BB S 1,
SCORM2004 #EHLDFE a2 5 I WNEDT 7
Ty hEB.

5. hHYIC

ARG T L~z Té%ﬂny?yy

DFEFHTOVWT, SCORM2004 #ikk % IES D& &
PEREDL VAR L~YLE LTHHE L. 20
T —FEHmUT, HxlX 1 E STHETE b
T & T2 BN & AR F - Hl e e - R A
TEAEBEOT T v hE—LEBFIZAND I &
MTEXDHOTIERNIMNEEZEZXTWD, 2, Th
X SCORM #ig% L 0 EIEH T a7 v
YDIHODOREE LT, SHRHBRMICRRESYE
LHEOICHLERT S EEZTWD. HEFEEHICHE
T HREE O, HBIEE 2T D72 DR
FHY - RREBRAVFEROEL), FEk L L AR
LUL OIS Loz X 97, < ORIENE S
NTHEWAD., LML, v bhevy—1%M7 7
—TFNEND ZMRIT DT T 72 DITIE N2,
o, b~ T a2 T T u—8FD
TEMEZEDDTZOD TR D THHI EEZ
TV 5 [Aroyo 03][Ullrich 03].
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