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An Intelligent Learning Environment for Learning by Problem Posing
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Fig.1 A model of relation between solution-methods
and problems.

goooooooooooooboooooobboo
goobooooooooooooooobooood
oo

2.1 O0O0O0oOooooo

gooooooooooooooboooooooon
goooooooooooooboooooobobod
goooooooooooooboooooobboo
goooooooooooooboooooobboo
gboooooooooboooooooooobooooo
goooooooooooooboooooobboo
goooooooooooooboooooobboo
goooooooooooooboooooobobod
goooooooooooooboooooobobod
goooooooooooooboooooobobod
goboooooooooooooo

l1oboooooooooooooocoobooon
0O“wroooooo0oooo “0’ooo00“Px”0O
00 x00000O000D0OD00O0ODOOOO (x=1, 2,
..n)0000000000000 10000 “U-(P1
n P2n P3)’0000 10203000000000
ooooooooooooooooooooooooo
gooooooooobodooooooobooooooa
goool1o0oooooooooooooboboood
“P1”00000000000OOO0ODOOODOOOO
goboooooooool1ooooooooboooo
goboooooooooool1ooooooboood
ooooooooooooooooooobooooobo1

001M0000000000aX0byYOD cOXO YO dOOOO a#
bOO0OO0O00O0ODO (condition)J0000000ax bO L aO b0

ONMcOLOOMOM/NDO XOdO X0 YOaObOOOOOO
000000 (procedure) O OOOOOOO



goboooooooobooooboOooooboooooo

gooooooooooooobooooooboobod
02000000000 “P272O00000C0OOOOO
oooooooooooooooooOoO “Pr»oO0O
oooooooo “p270000000OOOOOOO

goobooboobooooobooboooooooboooboo

gooooboooooooooil1booOoz2000b0000
ooooooooo “Prro«p2700000000O
gobooooooooooooboooooobobood
gobooooooooooooboooooobobood
gobooooooooooooboooooobobood
gobooooooooooooboooooobobood
goooooooooooooooboboooooooo
goooooooooooooboooooobboo
goooooooooooooboooooobboo
gboooooooooooboooooobooooooo
goooooooooooooboooooobboo
gooooooooooooobooboooo
gooooooooooooooboooooooon
gobooooooooooooboooooobobood
gobooooooooooooboooooobobood
gobooooooooooooboooooobobood
gobooooooooooooo 1000000004
oooooo 11000000000 “U-P1”»000
gooooooooooooooooobooooo
goooooooooooooboooooobboo
goooooooooooooboooooobboo
gooooooooooooooooooooboo
gbobooooooooooooooooooobod
gobooooooooooooboooooobooboOod
gobooooooooooobooo
gooooooooooooooboooooooon
goooooooooooooboooooobboo
goooooooooooooboooooobboo
ooomooooooooooooooooboog
2.2 0000000
gooooooooooooooboooooboooo
goooooooooooooooooooobood
gooooooooooooobooooooboobood
gooooooooobooooooooobooooa
gooooooooooooobooooooboobood
gooooooooooooobooooooboobood
goooooooooooooboooooobboo
goooooooooobooooooooooboo
gooooooooooooboobooooooobo

goooooooooooooooooooooon
gooooooooooooobooooooboobood
gboobooobooboooooooboooboobooo
gboobooobooboooooooboooboobooo
gbbooobooboooboooooboobobooobooooo
gboobooobooboooooooboooboobooo
gboobooobooboooooooboooboobooo
gooooooooooooobooooooboobood
gooooooooooooobooooooboobood
goooooooooooooooooooobod
goooooooo

gooooooooooooooooooooobon
gbooobooobooboooooooboooboobooo
pgbboooobooooboooobooboooooooa
gbooobooobooboooooooboooboobooo
gbooooooog

3. DOOooOgo

gooooooooooooooboooooooon
goboooooooooooobooooooobobod
goboooooooooooobooooooobobod
goooooo 2000000 200000000
0000 (Problem Posing Tools) DO OOOOOO
(Diagnosis Module)0 0 000 O (Support Module)
poboooboobooobboboobooboo
oooooooon

gboboooobobbbooobboooboboo
OO000OClient-Server 0000000000000
000000000 0o0o (Individual Information
Manager) 0000000000000 JavaODOO
oooooooooooowwwooooooooo
gooooooogoooooo

3.1 000000000 (Problem Posing

Tools)

gobooooobooooboooomoomooo
gobooobobbobboboobobboboo
gbooooooooooooloooooooonod
gboboooooooooboooooobodoooooon
gobooooooooooooboooooobobood
gobooooooooooooboooooobobood
gobooooooooooooboooooobobood
poboobobbobboboobobboboo
gooo0oooobOobooboboooobooD4.10
pooooobbbooobobbboomoooo

541



00o0O0ooOoooooog 2000/6 Vol. J83-D-1I No. 6

Client
(interface)

Individual
Information

W

Learner Model

* Problem Posing Tools
« Support function

Individual Information
Manager

Knowledge

(Analysis rule >

Diagnosis Module

«Sentence-template
*Semantic networl

¢.| Giem e

Support Module

™
D >< Domain Knowledge
o *Model of Indexing
for Problem Solving

*Fact-knowledge
«Numerical relations

Structure of Concepts

Support Method

*Revising method
sTeaching method

02 0000000
Fig.2 The framework of this ILE.
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Fig.3 A flow of diagnosis in this ILE.
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Fig.4 An example of a problem posed in the ILE.

(1)atr(set([crane, turtlel), [crane, turtlel, 20).
(2)atr(set([crane, turtlel), leg, 48).

(3)atr(set(crane), crane, Answer).

(4)atr(set(turtle), turtle, Answer).

(5)union(set([crane, turtlel), [set(crane), set(turtle)]).
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Fig.5 An example of internal description of a
problem.
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Fig.6 An example of a problem understanding
network.

[V5, known] X [V3, answer]=[V7, unknown]
[V6, known] X [V4, answer]=[V8, unknown]
[V7, unknown]+[V8, unknown]=[V2, known]
[V3, answer]+[V4, answer]=[V1, known]

07 OOOOOOOOOOOOOODO
Fig.7 The generic ISM (Indes of Solution-Method)
of “crane-turtle method.”
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[V5S, known] X [number of cranes, answer]=[V7, unknown]

[V6, known] X [number of turtles, answer]=[V8, unknown]

[V7, unknown]+[V8, unknown]=[total number of legs, known]

[number of cranes, answer]+[number of turtles, answer]=[total number of cranes and turtles, known]

08 ODOODOOoODOOOOoOoOooOO
Fig.8 An example of an assignment for the generic ISM.

[number of legs of a crane, incomplete] X [number of cranes, answer]=[total number of legs of cranes, unknown]
[number of legs of a turtles, incomplete] X [number of turtles, answer]=[total number of legs of turtles, unknown]
[total number of legs of cranes, unknown]+[total number of legs of turtles, unknown]=[total number of legs, known]
[number of cranes, answer]+[number of turtles, answer]=[total number of cranes and turtles, known]

09 ODO0O0O0O0O0O0OOOOO
Fig.9 Check of the assignment by using fact-knowledge and operational-

knowledge.

0d00ooooooooOoooooooooocood
Jd00ooOxQdgOoOoOopoooooooooooodg
goooooooooooo

00ooo0oo0OoOO0 ()obooooooooooo
00doooooooooooooooo vioved
ooooOooo@uoooooooooooooo
ooooooooooooUoUooooo@®ooo
gooooooooo3oooooooooo

08000 e00oOo0oObOOOObOOODOODO
OO0 (l)ooooooooooooooooo

000000 (2)000b00OUOUOUDDbOOO
00dooooooooooooooo 9ooogd
godoooooUoOoopoooooooooooodg
godoooooUoOoopoooooooooooodg
godoooooUoOoopoooooooooooodg
goooooooooooooboOooooooboobooog
ooooooooo(yoooo

0000 @)uooooooooooooooooo
goooooooooooooboOoOooooboobooo
goooooo9oooooooooooonooog
J0ooCo0o0O0O0ODODO00d knownOOOOOOO
gddoooo0oooopoooooooooooog
000000000000 known 00O incomplete O
OJO0O0O0OOincomplete 00 0O0O0O0OOODOOOO
0000000 3.2.3000000000incomplete
goooooooooooooboOoooooboobooo
000000000000 000 incomplete 0 00
gooooooobooooooooooobobboboo
goooooooCcOoo 2200000000 ooDO 40

544

generated network in “generate” process of Fig.3
(rowm) 555

the set of
female pupils

the set of
male pupils

T e Teeel .
P it \
71 score | o=y OOR- 2
| 1 - .
Lo Cnown o)<
Y ~ )

210" average
-7 score

added parts in “compare” process of Fig.3

010 00000000O0O0o (2)
Fig. 10 An example of a problem understanding
network.
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Table 1 A table of problem difficulty of “crane-turtle
method.”
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Table 2 The results of the questionnaire.
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