Chi  Glaser(1985)

(concept) (rule)

K ahney(1986)



Hunt(1994)

( 85)

( 87)



Dewey

Dewey(1910)

Dewey

Newdl  Simon

(Information processing theory)

(Banikowski & Mehring, 1999) Newell  Simon(1972)

(genera problem



solver)

Newell Simon

(problem space)

representation) (propositions)

(working memory)

(long-term memory)

Bransford Stein

Bransford  Stein(1984)

(identifying) (defining)

(image)

(mental

(exploring)



(acting)

Gick

Gick(1986)

(looking back)

IDEAL




Greenfield

Greenfield(1987)

Qy

(A)

(A)

(©

(B) (©)

(B)

O) (B



Anderson(1987)

(encode)
(knowledge acquisition)
(compile)
(problem solving)
—> —>

‘I\J

Anderson(1987)




(Dochy, 1995)

(Mayer, 1989)

(mental model)



(worked example)

(Copper & Sweller, 1987; Sweller & Cooper, 1985)

(problem schema)

(Sweller & Cooper, 1985)

(analogica problems)



(Reder, Charney & Morgan, 1986; Chi,

et . ., 1989)

(Cooper & Sweller, 1987)

(Fay,1990)

King(1991)

Delclos Harrington(1991)

10



11



(Newell & Simon, 1972; Ross, 1980; Pirolli &

Anderson, 1985) Anderson

Chi, Bassok, Lewis, Reimann  Glaser(1989)

Chi(1989)

12



(1)

(2)

3)

(4)

(5)

(generation effect)

(Hirshman & Bjork, 1988)

(Neuman, Leibowitz & Schwarz, 2000)

13

(think aloud)



(Chi et.

al., 1989)

(Recker & Pirolli, 1990) 3

14



-

D)
(2)

’00

(surface processing)

(process level)

(deep processing)

1986; Ferguson-Hessler, 1990; Chi et . a., 1994)

15

(Marton,




(Ferguson-Hessler, 1990)

IF THEN (Chi et . dl., 1989) “ |F

THEN

16



(Chi et . d., 1989)

(Chi et . al., 1989; Ferguson-Hessler, 1990) (Chi et . ., 1994)

(Recker & Piralli, 1990; Pirolli & Brown, 1995; Reimann & Neubert, 2000)

(Renkl, 1997)

(Neuman & Schwarz, 2000; Neuman, Leibowitz, & Schwarz, 2000)

Neuman  Schwarz(2000)

17



(1)

)

©)

18



1)
2
()
(4)
4
Chi  VanLenhn(1991) Chi 1989
GPA ) Chi  (1994)

Renkl(1997)

19



(1)

(2)

(Chi et . al.,1994)

(Pirolli & Recker, 1994, Bielaczyc, Piralli, & Brown, 1995)

20

30%



(self-regulation)

Renkl(1997)

(D)

©)

Neuman, Leibowitz ~ Schwarz(2000)

21

(2)



(Chi et . d., 1994 ; Davis, 2000)

Chi (1994)

22



Bielaczyc Piralli

@ @

23

3)

Brown (1995)



(1)

(2)

24



& Steven, 1988)

(2)

(4)

(Winslow, 1996)

(Schwartz

(1)

3)

(5)

=70 |/ “ v X=80"

25



Linn(1985)

feature) (2)

solving skills)

Mayer  Fay (1987)

Mayer

Bayman Mayer (1988)

(conceptua knowledge)

(Gagne, 1980)

(1)

(design ills)  (3)

Logo

RT

Logo

Logo

Logo

Linn

(strategic knowledge)

26

(language

(problem

RT LT FD BK

Logo



(declarative knowledge) (procedural knowledge)

(conditional knowledge)

Oliver(1993)

Oliver

(Algorithmic Process Test, APT)

27



Linn (1986)

Mayer& Fay (1987)

Bayman& Mayer (1988)

Oliver (1993)

(Mayer, 1981)

28

Adelson(1981)




Mayer(1988)

Adelson

(Cooke & Schvanevedt, 1988)

(Schwartz & Steven, 1988)

(Mayer, 1988)

(Mayer, 1988 ; Schwartz & Steven, 1988)

Bayman, Piraye  Mayer(1982)

Bayman

29



Mayer(1988)

(1)

(2)

3)

Schwartz  Steven(1988) (meta-course)

30



(Shih & Alessi, 1994; Karsten & Kaparthi, 1996; Byrne,

1999; Smith & Webb, 2000)

31



man, Piraye, & Mayer, 1982; Mayer, 1988)

32

(Bay



(1)

(2)

3)

(4)
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