BRXE2-15

o X #2 B (BREE L)
( f X ) R TR

THEE 2085001 K 4 R TN

EdtsEiEm 7 7o —FICES MFEESHE VA T Ao b fEm LT

i R H SRR B BT

(2 00 O5FF2EE)

e, EHEESERET AEEERROR CHEIGH 2 ENEE L ER T H—oDT Fu—F
DR OMICEE L TE . Zhul, HEBICX2002F8RE, Thbbmisg gy
A7 A (Intelligent Tutoring System: ITS) OEHRTH 5.

ITS IZBWT, FHEHORMRLERLIETNVETLRT 5 Z EITHNRRENEEST59 2 TE
EThHDH. —MRIC ITS OFELBHRERLHE I ET /L LTI, EERmi#ESeT /L, FEEETL,
BT ARETONS. B, EHERET VIZFEEEORBRHESCHBNEOREEZEH Z &
6, ITS IC& > THERARBERTHD. ZOEBAHRET VERITIRIEO—IZ, HH
BEBRT T —FRnb5s. BERESERNT 7o —FLiX, VAT AREEREORICK -2
B - 3w - 74— R 7 2 EET 572010, FEFRBEICHV O DR E HHEE TR R e
TR T D ETNMEBREFETH D, BIZEBLTIE, 207 Fu—F0 ) LiElaiR s ERESRIC
FHEEL, TOEARLLTHETIET VERITIHEEHNE LTS,

SRR 7 o —FIcE SV TR S - ITS Tik, sHSBERICEL L= EBmeET T n
EHEIND. 2k b, ITS XRREROMECRA OR D ICBZGA A TZHEIGR B & BRIk
T B ENTREICAR D, —FF, 20 L7 ITS ITBWTIE, fEEAETE T /L2 5t SEsic it L
TWD@UZ%#%% Db, RREROBBEROTBBEL D, BZIT, MEZELLIHN
ERATIER<BEL—BIZHEL Z2WE 5 23 RERicy L TORBREETHD. Tz T,
TR T VML L CHEAIESCILEZ T 200 ENDnZ L33, ITS1 2dHh1- Y OBERE o
A MEBDTVWS., FHREEERT7 7o —F It ESWTELNZERANF#HET LOMIHEPED 2
~Wﬁ&8,%@ﬂﬁﬁ%ﬁ%#é%ﬁ%&éhfwéﬁ,%ﬁm%%w%?w%ﬁﬂ%ﬁwbm
DBEFRETNVICHEAT 572 8 LV o FREERR 7 o —F ORA%EZ R LIEFRIE RS2 5
V. L£oT, EREEERT I —FIcES< ITS OENIEENR TS LIZENIHVONREHR
RTH 5.

FIT, KX TiEHEERmT 7o —FIz&ES5< ITS OfkE BRI E LT, LUTFIZR~<3 3
ODOBEEHREL, ZANRREEEZRAAL. Thix, (1) REOSREHIIST 5 EmEgE 7L
WEEOER, (2) ERMRET AVONANLRERAEOSER, (3) Ega#EeT VoKL 4
IR RIERIEDER, ThD.




HRRE2-1%

EPER 2085001 £ % R IN

BYES (2000F) FD2

A XOBRIZROLBY THDE. 1HTIHE, ERITRLIEZNERZ 1 EIZCHFR, 2EICTER
OEET Tu—FL LCGhRAE, ITETIE, 1 oHOBREICK L, MERFEOMSER S i LT
L 0 RS aEER, Thb bR OEMER I SERE %G & LIRS T AR SLEIC
TAHAHMRFAIETAZEEENE LIERIC DN TR, BECE, ey 7 I v JEkE st
&L L, SETHRERETT VOMIE, 4 ECHERRIBRETT VE IO 2 EEmaE
EFNVOHE, b ETEEHEETNVOMEIZOWTIR-, Zhizk v, FREEERT r—FI
ESWHEREHBET NV E T S TI o JEBTEELY DL E, —EOMREEL THERL,
FEEBIC B W THERMFBRE T VAR T D HFIEOMAEZR Lz, [LETE, 2-0HOFREICH L,
B ORISR T T VA BRAIRTENL D FA L VIS RERET VEEBL, E7TVOBFMAER
X UOBEAATRRETMICOVWTORREZEBSZE2BMNE LIZMRIZ W TR~ BEMIZIE,
6 |2 T Learning-by-teaching % %% & L /- fEBIN e #iRET VO, 7T BICTEOHEFTET
I B RAERHIE O B ATREME 2 AT AFERIC OV TRz, Ko T, [FEEER 7 71
—FIZ S BEESAESTE T VR, BIENXBEE0N b THOBERET VICHERN AT 2 Fik
BT AMAE—EOWFENLR L. IVETIE, 3 2BOBEICH L, BEFOERM#STT VIZ
BT 5FEHEOBRAEH D HEREICHT 2MAOAIHE B L LEMRICONW TR, B
B9IZIE, 8 EICTHBE D A FBATEE 22T A ¥ RANBEENEE % TR T 5 72 D OBIRA & BE7E
IREFRE T MTHEET AFEICOVWTIRAR, Zhic kY, BFRESENT 7o —FIcE SRR
EIREAFRE T ACK L CEERILICE SRR 2N 2 5 FECET 2 8 R 2 FFIICR Lz, VBT,
9 B TEBILOEREBRICONTE Lo, 10 BEIZTEFEOBEMELLOD THE X N6, #
A HBOBRBEIZ OV TR,

T OEHITABZICTIE, BREEERT e —FIicE S ITS Oilfbz B E LTEANRREE
FRO. THROOREICL- T, FREEERNT 7o —FItESIL ITS B, ns 7 I 7%ED
X 0 SRR OEHELREICB W T L HEETE, BELCERIBET VR —EOFREFF>TW
i BRFFEHNCEARATETHY, S HICREICE CTEBRARETT LV OBHIZ T TR,
EWAGICE S PEIR - TERTETH D Z L 2EBAMIRT LR, ZhbZ2ERTHEODOFHIE
WICHETAMRERRLEE NS,

(2184 =)




HRRE2-25

X 2 F (REMID)
(B X)) FRIERS

FHEES 2085001 K 4 =R I

g ERm 7 7 n —F IR S MEE I E AT A ORfbZ R Lz
ZAMFERICET S5
m SCRE H
(Multidirectional Development for Generalization of Intelligent Tutoring System
Based on Information-structure-oriented Approach)

(3 0 OFERREE)

In Intelligent Tutoring Systems (ITSs), it is essential to describe the models that form the
premise of learning activities for realizing intelligent behavior. In general, the main components of
ITSs are domain models, learner models, and pedagogical models. In particular, the quality of the
domain model determines the extent to which an ITS provides adaptive support. One of the ways to
design domain models is the information-structure-oriented approach. This approach is a
model-building method that describes the domain knowledge used in the learning task in a
computer-readable way. With the domain model based on this approach, the system can perform
diagnosis, inference, and feedback in the context of the learning task. In particular, this thesis
focuses on this approach to designing a model in which domain knowledge is segmented into
components and specified as a set of such components.

In this thesis, we have developed three research directions to generalize ITS based on the
information-structure-oriented approach. First, by building a domain model for programming
learning, we provided insights into building domain models for relatively immature and complex
learning domains. Second, by building a domain-independent pedagogical model for
learning-by-teaching, we realized a reusable and domain-independent pedagogical model for existing
domain models. We provided insights on how to reuse the model and which models can be reused.
Third, by extending existing domain models and introducing metacognition-driven learning, we
provided insights into directions for developing existing domain models according to changes in
learning domains.

From the above challenges, in domain models based on this approach, results indicated three
insights. First, it can be constructed even in immature and complex domains such as programming.
Second, it can be reused in other pedagogies if the constructed domain models have certain
information. Finally, it can be extended and modified according to requirements to increase the
complexity and the level of abstraction.
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