(concept mapping)

(Generalizability theory)

(& 2 I~ S B NS ]

(2532: 18)

(25%: 17)

(2542 8)

(2545: 174)
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(Good, 1959: 124) 3

1
( 2o 11 , 2534 55, , 2532
29) concept
(2526: 3)
(2531 4)
(Klopfer, (1971)
3 ( , 2532)
L



1

1 1 & 1

21

2.2
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2 (concept mapping)
21
25 (Zeilik, 2000)
Concepts Maps C-Maps,
Conceptual Framework, Semantic Mapping, Semantic Maps, Plot Maps, Concept webs

(Joseph . Novak)
(David Ausubel)
(cognitive) (hierarchy)

.. 1973
(Gowin and Johensen, 1983; Novak, 1984; Novak, 1993; Zeilik,
2000; and Hin-wai, n.d.)

Hart (1994: 49) and Fraser (19%: 10)

Trochim (1997) ‘
(conceptualization)
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Ruiz-Primo et al (2001) "

Lanzing (2000) "
(networks) (nodes)
(links)
(mind mapping) [
1
( Yl 22,
- 506)
[
22
(Novak, 1991:
45 - 46) 4
1 (concept)
2 (relationships) (propositional
linkages)
3 (hierarchy)
4, (cross-links)
(Plotnick, 1997: 2-3) (Baroody and Bartels, 2000: 605)

Cassidy, Griffiths, and Nakoechny (2001)
3



(linking lines)

| 500)

(concept)
(linking lines)
(linking phrases)
(concept) (linking words)

(cross links)

(1%90)
1

(Novak, 1984

14



(Mintzes, Wandersee, and Novak, 1998

, 240) 2
(Macro map)
2 (Micro map)
(Merle Tan, 2532 , 2542
4

Spidergram Mind Mapping

15



16



Cassidy, Griffiths, and Nakoechny (2001)

Ruiz-Primo et al (2001)
1 (fill-in-the-map)

2
11 (fill-in-the-nodes)

1



12
2
[
Baroody and Bartels (2000)

1 (il task)
!

(fill-in-the-lines)

(construct-a-map)

18



(add-on task)

19



3 (close-ended list task)

4 (open-ended list task)

Ruiz-Primo et al (2001)
(Baroody and Bartels, 2000)

2
(fill-in-the-map) (construct-a-map)
24

(Novak, Gowin, and Johansen, 1983)
4

20



© « AN
1 <k <8]&)‘8(..

1 (Ault, 1985; and Hin-wai, .d.)

31
32

2 Novak, 1984 White & Gunstone, 1992 . 2535

3X5

3 Grayson (2000)



2
3
31
32
33
34
4,
5
6
4 Trochim (1997)
1 (preparation)
11 , ( )
12 (brain stroming) (rating)
2 (generation of statements)
21
3 (structuring of statement)
31 (sorting)
32 (rating)
4 (representation of maps)
41 3
5 (interpretation of maps)
51 (the statement list)
52 (the cluster list)
53 (naming the clusters)
54 (the cluster map)
6
6.1 |
(action plans) (planning group structure)

(needs assessment) !
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6.2
(program development) (measurement)
(sampling) (outcome assessment)
25
(Novak & Gowin, 1984)
1 (propositions) 2
1
2 (hierarchy)
5
3 (cross link)
10 2
4, (examples)
1
(Boite, 19%) (holistic scoring )
10 (organization)

6 (accuracy) 4



2.6

O = DWW B

(organization)

(accuracy)

24



[/
8
Lanzing (2000)
1
2
(long text)

3
4

(large web sites)

(hypermedia)

25



McCabe (19%)

Baroodyand Bartels (2001)

1

11
12
13
14
15

21
22
23
24
25

26



21



11

12

21

22

hg

31

32

41

42

51

61

i
JOMOTL I

28
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[
[A}
12
8
81
4 (Generalizability Theory)
(Generalizability Theory) G-
Theory
G-Theory
G-theory
(1972
(The Dependability of behavioral Measurements)
)
G-Theory (errar) (multiple error sources)
(systematic source)

(random source)
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1 (population)
(object of measurement)

2 (facet)
(item facet) (occation facet)
(rater facet)
3 (condition of measurement)
12
3 0208 I
4
3
41 (Crossed)
X" "crossed with
PXIXT ) 0
()
42 (Nested)
“ "nested within”
L y ()
43 (Confounded)
(1 ® ()
()
5 (Universe) (condition of measurement)
(Universe Score)

(Ideal Score)
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CRa)

G2 G2y
1
629

2

3l

(Universe of Admissible Observation)

(Universe of Generalization)

(Generalizability study: G Study)

(Decision study: ~ Study)

(Absolute Error Variance: G 2As
(Lp-X')

(Relative Error Variance: G 2R
(ip-xp
(p)

(Generalizability Coefficient. p 2)



2

21

122

(Cronbach & other, 1972, Brennan, 1983)
2
G (Generalizability Study: G-Studly)
(Decision Studly: D-Studly)

1
1
2 2 0 1y
3
4, crossed X'
nested crossed iXr
nesed i
crossed design
nested design
D-Study
nested design 1-facet design

nested design
G-Study crossed design

D-Study
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5 np
1 [ G-Study P X i X r design
7 (main effect) 3
4
6 pXix 1
6 (Main Effects) 3 1) (p) 2)
03 () 3 )

(pi) 2) (pr) 3) (ir)
(pir)
(Mean Square)
Factorial Design P XiXr

(Mean Square of Deviation)
MS(Ot)
MS{a) = SS(a) ! dff3)

df{a)
Effectua)
55(a)
AlS(x)

cr2(a)
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(Analysis of Variance Procedure)

ANOVA
G-Studly
2
(D-Stualy)
G-Study
1 Study
(random model) (fixed model)
(mixed model)
2 (simple size) G study
D-Study
3 (design structure)  D-Study
G-Study D-Study
1 D-Study pXixr design G-Study
px (1)
4, (estimated D-Studly variance component)
5
(variance component)
2

51
Eror Variance: a 245 a 2a)

(a2 a 2[) pXix r design
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G2A=a 2j+G 2r+ a 2pt a 2prt G 2ir+ G 2B

52 (Relativ
Variance: G2l G29)

cr2o ¥G +G pife

6. (Generalizability Coefficient)
G-Coefficient (pRe)
(p\ts)
Ate/ -
+ 'Rel
P Abs
® Abs
5
Feldsine (1988)



Wholeben (19%)
Novak  Gowin
(194 ]
2
3)
Williams (1998) !
fis 2 il
1
8
!
Boite (1999)
3
!
!
(course exam) (final grade)
0005
McClure et al (19%9)
1
2



Ruiz-Primo et a (2001)

0253)

8125

23-

16

3






Kristies et al (19%)

10 20

8116

(2536)

(2545)

(analytic scoring rubric)

(holistic scoring rubric)

5 117

GENOVA

481 28

038

02 04
0.6

117
11484

81410

02 04,06

1
038

39
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