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The Development of “ Technological Creativity
Test” and the Construction of Its Scoring Norm
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Abstract

“Technological Creativity” refersto the processin which an individual generates a culturally
appropriate aswell as an original and valuable product in technology. Technological creativity is not
only a basic ability in this epoch of knowledge economics and technology, but also an important basic
competence greatly emphasized in the current educational reform. Here in this study, | have tried to
develop a test that is suitable for measuring pupils’ technological creativity based on the suggestions of
improving divergent thinking tests, the concepts of incor porating domain knowledge, the emphasis of
integrating both the selection of thinking process and the reasonableness of results, and the scoring
approaches of related competitions. The Technological Creativity Test developed in this study includes
two subtests, namely, Remote word association and Schoolbag design; itstest time is 30 minutes. Though
there were five scoring dimensions  fluency, flexibility, originality, elaboration, and visual art , a
weighted score was used for representing technological creativity. This study took two years to complete.
After three pretests, 1839 3rd to 6th graders ~ Kaohsiung: N = 727; Penghu: N = 511; Taipei: N = 601
were used to test the reliability and validity of the developed test as well as to establish its scoring norm.
The findings suggest that the Technological Creativity Test has good reliability and validity, and it is
related to pupils’ grade level, learning motivation of the subject “ Nature,” GPA, personal traits of

creativity, school environment, and age.
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Cropley 2000

Originaity Relevance Usefulness
Complexity Understandability Pleasingness
Elegance/Well-craftedness Germinality

Uncensored perception and encoding of
information Fluency of ideas--large number of ideas
Problem recognition and construction
Unusual combinations of ideas--remote associates, category combination,

boundary breaking Construction of broad
categories--accommodating Recognizing
solutions--category selection Transformation and
restructuring of ideas Seeing implications

Elaborating and expanding ideas Self-directed

evauation of ideas

Goal-directedness Fascination for
atask or area Resistance to premature closure
Risk-taking Preference for asymmetry
Preference for complexity Willingnessto ask many  unusual
guestions Willingness to display results
Willingness to consult other people Desire to go beyond the
conventional
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Active imagination Flexibility

Curiosity Independence Acceptance of own
differentness Tolerance for ambiguity

Trust in own senses Openness to sub-conscious
material Ability to work on several ideas
simultaneously Ability to restructure problems

Ability to abstract from the concrete
2000

2001

2002

1998

Dasgupta, 1996; Janssen, 1997; Ram & Leake, 1995;
1999

Jnassen, 1997
2002 Dasgupta 1996

design invention
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Cropley, 1997

Sternberg & Lubart, 1999 Mystical
Approaches
Pragmatic A pproaches
Psychodynamic Approach
Psychometric Approach trait cognitive
ability
Cognitive Approach

Social-Personality Approach
Confluence Approach

Amabile, 1996; Gruber & Davis, 1988;
Csikszentmihalyi, 1990; Sternberg & Lubart, 1999
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Guildford
Cropley, 2000 1998 Guilford 1950

Unusual Uses

Tests Guilford
Plucker & Runco,

1998
Torrance 1974 Torrance Tests of Creative
Thinking Torrance

fluency flexibility originality

elaboration

consential assessment
Amabile, 1996

Cropley, 2000; Plucker & Runco, 1998;

Mayer, 1999; Okuda, Runco, & berger, 1991; Runco, 1991; Torrance & Goff,
1989

Torrance  Goff 1989 255

Amabile, 1996; Gruber, 1988; Csikszentmihalyi, 1990;
Sternberg & Lubart, 1999
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i mplicit theory

Plucker & Runco,

1998 Hocevar 1
2 3 4 5
6 7 8
2002
Amabile 1996
consential
1
2 heuristic

algorithmic Amabile, 1996, p. 35

Mayer
1999
originality usefulness
new novel original
valuable appropriate significant
adaptive utility
1.
Okuda

Runco berger 1991
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Torrance
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1999 Torrance
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real-world situations
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1839
507 467 427 438
4

52.5% 47.5%
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131 116 66 70 383
117 102 65 55 339

0 2 3 0 5
248 220 134 125 727
57 51 63 84 255
61 51 73 69 254

1 0 1 0 2
119 102 137 153 511
73 83 85 82 323
66 61 71 78 276

1 1 0 0 2
140 145 156 160 601
261 250 214 236 961
244 214 209 202 869

2 3 4 0 9
507 467 427 438 1839
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2001 9
27
2280
2166 589
448 512 616
1839
N =727 N =511
N = 601
|PF-PTCD

ISF-PTCD
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T T 20%

| PF- PTE6B- PTCD

IPF-PTCD
ISF-PTCD
2002 IPF-PTCD 24 ISF-PTCD
27 1 2
3 4
IPF-PTCD
Cronbach’'s a .78 .80 .75 .71 92 N = 1654
ISF-PTCD
Cronbach’'s a
.74 63 83 .93 94 N=1654
2002
2000
98 p<.01
58 p<.01

2002 10
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T Cronbach’s a
24 523 23
399 4
4

01 13 01 13
02 14 02 14
03 15 03 15
04 16 04 16
05 17 05 17
06 18 06 18
07 19 07 19
08 20 08 20
09 21 09 21
10 22 10 22
11 23 11 23
12 24 12
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Okuda,
Runco, & Berger, 1991, 1987

5
rs 35 =.47 65 ps<.01
rs 35 =.66 .47 .61

ps<.001
5 N =37
1. 56+ **
2. B5***
3. B2 x*
4, B3 **
5. AT

.66***
47>
.61***
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20

6 .001
955 1.000
999 917 971 ps<.001
6
Kendall’sW 1.000%** .Q98*** . QQG*** QB5G***  QgG*** 999F**  QITx** 971
Chi-Square 75966 75.834 75683 72581  74.966 75.924 69.657 73.814
df 19 19 19 19 19 19 19
4 20
% n< 001
7 rs 1826 = .25~.89
ps<.001 rs 1826 =.22~.89 ps<.001
rs 1826 =.55~.85 ps<.001
rs 1826 = .43~96 ps<.001 r
1826 =.47 p<.001 rs 1826

=.88 .83 ps<.001
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7 N = 1828

1. 1.00

2. 89%** 1,00

3 89F**  BO***  1.00

4, TTR* O J0% 67FF% 100

5. 33%%% Gk ZOKRx 30%%% 100

6. BOF**  BOEKK  THEKk  Tqxxk Dpkkk 1.00

7. BEF*K  BGKKK GOKKK oK BERKK A7kRk 1.00
8. OB***  QQexx  QORRX  GHEKE  AZexx @Rk B3kkk 1.00
*k%*

p<.001

Amabile, 1988; Amabile, Conti, Lazenby, & Herron, 1996; Fleith,
2000; Oldham & Cummings, 1996; Rodd, 1999

36 .51 ps<.001
44 53 ps<.001

.001
.001

151 =.26 ps<.001

16 p<.001
p <.001

rs 80

r 1837
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rs 76
rs 80 =.34 40 ps
rs 76 =.40 .46 ps
=39 .45 ps<.001 8
r
r 1406
r 1374 =.14
=.26 p<.001 8



N
78 AGrrx  BLRxR 4ZrRx BORrR 7% AgrRk ATrRE BZer
82 426H% A4ZExx 4QrRE 3gEr 04 34r% 3ErHE 40¢
78 ALF*x ATexs BEEEE ALERs 28K AQRRE AQTRE AGFR
82 ArFx BOFRT AGTRE 43x 12 AQFR* 30FrF 4Exx
153 23 16F  1gr 32kex D¢ 267+
1408 A5F**  14e%x 14rex Q3exs OQERk 1pwek JGeRk JGe
1376 14%*x  13exx  12wex I3exs (D A2kwx QTREx 14eer
1839 .22%*%  Dgrxx  QIwEx  Qpexs  Ipwek  DGERk [grRk Dek
*p<.05 **p<.0l ***p<.001
N = 1839
T
9
T
SO =10.00
D =9.20
10 13 1 10
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T

Mae n=961 Female n=2869 Total N=1839
M D M D M D
3.79 2.83 4.44 3.30 4.09 3.08
2.90 2.02 3.52 2.26 3.19 2.16
3.80 3.72 4.42 4.48 4.09 4,10
11.87 9.63 11.34 9.24 11.60 9.44
4.23 2.78 4.78 2.81 4.48 2.81
4.06 1.99 4.46 214 4.24 2.08
4.04 3.70 4,72 3.74 4.35 3.73
4.19 3.83 4.38 3.71 4.27 3.76
8.73 4.87 7.93 4.10 8.35 4.53
8.01 4.48 9.22 5.07 8.57 481
6.96 3.59 7.98 4,01 7.44 3.84
7.83 5.87 9.14 6.60 8.43 6.26
16.03 11.22 1573  11.05 1585 11.13
8.73 4.87 7.93 4,10 8.35 4.53
49.06 7.63 51.10 8.58 50.00 8.16
48.88 8.49 51.29 9.47 50.00 9.06
49.22 7.52 50.90 8.39 49.99 7.98
50.02 8.05 50.01 8.01 49.99 8.02
50.84 10.76 49.08 9.05 50.00 10.00
49.32 8.65 50.80 9.74 50.00 9.20
49.59 7.79 50.50 7.66 50.00 7.74
49.43 6.92 50.65 7.62 49.98 7.28
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10

Male n=261 Female n=244 Tota N =507
M D M D M D
2.99 2.74 3.37 2.78 3.17 2.76
2.30 1.99 2.78 1.96 2.52 1.99
281 3.22 3.24 371 3.01 3.47
8.62 8.86 7.71 6.66 8.15 7.87
4.23 2.78 478 2.81 4.48 2.81
4.06 1.99 4.46 2.14 4.24 2.08
4.04 3.70 472 3.74 4.35 3.73
419 3.83 4.38 3.71 4.27 3.76
8.73 4.87 7.93 4.10 8.35 4.53
6.76 4.33 7.81 4.15 7.25 4.27
5.85 3.49 6.78 341 6.29 3.48
6.23 5.23 7.37 5.26 6.77 5.27
11.75 10.08 11.28 8.13 11.50 9.17
8.10 381 7.87 4.07 7.98 3.93
46.96 7.39 48.76 7.07 4781 7.28
46.27 8.23 48.47 8.07 47.31 8.22
47.20 6.75 48.67 6.73 47.89 6.77
46.91 7.03 47.02 6.39 46.95 6.72
49.44 842 48.95 8.99 49.19 8.68
46.50 8.06 47.40 7.79 46.91 7.93
47.59 7.43 49.02 7.26 48.27 7.37
47.02 6.28 48.20 6.03 4757 6.18
10
T
M =49.19
M = 48.27
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11 T
Mde n=250 Femae n=214 Total N =467

M D M D M D
3.52 2.57 4.13 3.50 3.79 3.04
277 1.88 3.29 2.23 3.01 2.05
3.62 3.83 3.86 4.44 3.72 411
11.13 8.79 10.63 9.48 10.91 9.09
391 243 4.79 294 4.30 271
3.76 1.77 4.29 2.32 4.00 2.05
371 3.23 4.60 3.73 4.10 3.49
4.00 3.90 411 344 4.04 3.68
8.04 344 7.69 3.32 7.90 3.38
7.43 4,05 8.92 5.51 8.09 4.82
6.53 3.29 7.58 412 7.00 3.72
7.31 5.77 8.45 6.65 7.81 6.20
14.99 10.43 14.77 11.13 1489 10.73
8.04 3.44 7.69 3.32 7.90 3.38

T
48.07 6.88 50.62 9.33 49.20 8.18
47.86 7.76 50.35 9.73 48.98 8.79
48.55 7.34 50.05 8.46 49.21 7.90
49.32 7.75 49.29 7.84 49.30 777
49.31 7.60 48.55 7.34 49.00 7.47
48.67 8.08 49.75 9.99 49.16 8.99
48.55 6.88 50.06 7.51 49.22 7.20
48.53 6.34 49.90 7.74 49.15 7.04
11
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Mae n=214 Female n=209 Tota N =427

M D M D M D
4.08 2.75 481 342 4.43 3.12
3.11 1.96 3.75 2.36 343 2.19
4.08 3.48 511 4.92 4.58 4.27
12.87 9.35 12.87 9.87 12.80 9.58
4.65 2.77 4.80 2.60 4.70 2.68
4.36 2.02 4.63 2.16 4.48 2.10
4.49 361 4.87 3.75 4.65 3.68
5.12 3.84 5.35 3.99 5.21 3.91
8.47 421 7.74 3.45 8.09 3.85
8.73 4,50 9.61 5.04 9.14 4.79
7.47 3.50 8.38 421 7.91 3.92
8.54 5.88 9.98 7.12 9.22 6.54
17.98 10.70 18.23 12.00 18.01 11.35
8.47 4.21 7.74 3.44 8.09 3.85

T
50.29 7.66 51.74 8.50 50.96 8.12
50.10 8.28 52.22 9.93 51.12 9.25
50.14 7.54 51.94 9.03 50.99 8.33
51.79 7.67 52.11 8.77 51.88 8.23
50.26 9.31 48.65 7.61 49.43 8.50
50.23 8.25 52.19 10.43 51.17 9.43
50.76 7.91 51.19 7.57 50.92 7.73
50.46 6.77 51.69 8.03 51.03 7.45
12
M =51.88
M=5117
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Made n=236 Femade n=202 Total N =438
M D M D M D
4.68 3.00 5.65 3.08 5.13 3.07
351 2.06 4.42 2.18 3.93 2.16
4.85 4.02 5.73 4.46 5.26 4.24
15.35 10.28 14.90 9.35 15.14 9.85
4.68 2.90 5.17 2.94 491 2.92
4.65 2.03 5.03 1.97 4.82 2.01
4.65 4.00 5.40 3.85 4.99 3.95
471 4.02 4.61 3.67 4.67 3.86
10.40 6.96 8.47 5.30 9.51 6.32
9.36 4.61 10.82 5.13 10.04 491
8.16 3.68 9.45 3.86 8.76 381
9.50 6.12 11.12 6.81 10.25 6.49
20.06 11.90 1951  10.99 19.81 1148
10.40 6.96 8.47 5.30 9.51 6.32
T
51.33 7.85 B53.77 8.73 52.45 8.35
51.72 8.68 54.74 9.10 53.11 9.00
51.33 7.84 53.40 8.67 52.29 8.29
52.57 8.48 52.20 7.90 52.40 8.21
54.52 15.37 50.25 1170 5255 13.95
52.31 9.16 54.57 9.29 53.35 9.28
51.83 8.25 52.04 8.06 51.93 8.15
52.07 7.24 53.31 7.76 52.64 7.50
13
M =53.11
M =53.35
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Csikszentmihalyi
1997 flow
2003
Rodd, 1999; Fleith, 2000

Amabile, 1988;
Amabileet a., 1996; Oldham & Cummings, 1996

Dudek, Strobel & Runco, 1993
Houtz 1990
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Hamza & William,1996; Fleith, 2000; Morgan & Forster,
1999; Majoribank, 1994; Soh, 2000

domain-specific
domain-general

Simonton, 1975
Lesner Hillman 1983

2002

Hennessey = Amabile 1988
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1992

1993
1998
2000 —
33 9 1725
1995 11 133-149
1997 123 10-14
1999
1998 9 290-301
2001 20000
http://140.122.71.71/html/teacherreport.htm
2002 POWER
TECH 614 16-23
1997
26 8 948~952
2000 2001 12 8

http://mail.nhltc.edu.tw/~publish/35homepage/13.htm
2000 12 27 -
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