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The Effects of Application of Creative Thinking Technique for
Development on Creativity and Attitude toward Science

Choi Hae-Kyeong: Kim Yong-Gwon
Busan National University of Education

ABSTRACT

The purpose of this study was to examine the impact of the application of a creative thinking

technique for

development on the creativity and attitude toward science of the students in elementary school. In order to better assist
students' levels of creative thinking process, creative thinking techniques were reorganized based on the features of
creative learning content in science textbooks. Furthermore, related units from an elementary science textbook were
analyzed to map out the lesson plans. The findings of the study were as follows. First, the creative thinking technique
developed in this study could be applicable to teaching-learning activities. When a creative thinking technique is applied,
that should carefully be selected in consideration of all the creativity elements to be covered in class, and that should
be used in a manner to be covered in class, and that should be used in a manner to be appropriate at learner level.
Second, the utilization of the creative technique turned out to have a good impact on boosting the creativity of the
elementary schoolers. Third, the utilization of the creative technique turned out to exert a good influence on fostering

the school children's attitude toward science.

Key words : creative thinking technique, creativity, attitude toward science, creative learning content, elementary science
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Table 1. Subject

gender experimental group control group sum
female 13 13 25
male 12 12 25
sum 25 25 50
Table 2. Experimental design

group pre test design post test
experimental group 0O1 X 02
control group 03 04

O1 , O3 : pre test(creativity, attitude toward science)
X : study of application of creative thinking ability technique
02 , O4 : post test(creativity, attitude toward science)
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Table 3. Contents of TTCT creativity test
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activities time(min) characteristics
1 Expressiveness of titles 10 Transform visual information into emotions & feelings expressed in words
2 Sythesis of incomplete figures 10 Combination of two or more incomplete figures

3 Synthesis of lines 10

Synthesize, or combine two or more sets of lines
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Table 4. Contents of test items of attitude toward science

A4 - 484

domain item numbers N
attitude to scientific inquriy(I) 3,59, 11, 15, 17, 21, 23, 27, 29 10
adoption of scientific attitude(A) 2,6, 8, 12, 14, 18, 20, 24, 26, 30 10
enjoyment of science lessons(E) 1, 4, 7, 10, 13, 16, 19, 22, 25, 28 10
Table 5. The confidence of the tools
domain N Cronbach(a)
creativity test of creativity 5 0.61
attitude to scientific inquriy(I) 10 0.80
. ' adoption of scientific attitude(A) 10 0.62
attitude toward science enjoyment of science lessons(E) 10 0.87
test of attitude toward science 30 0.88
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Table 6. Plan for studies on chap.4(volcano & earthquake)
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Lo . Creative Thinki
Chapter | Lesson Objectives Research process Creative Factor red I.V ¢ .ng
Technique Applied
® Observati
® Know the substance that erupts from a se?rv.a on ® Fluency .
| ) d be able t lain the particul ® Prediction o Oricinali ® Mind Map
volcano and be able to explain the particular | /) rigina 1'ty o KWL
features. .. ¢ Elaboration
Recognition
® Able to observe various volcanos and find | ® Observation . . ...
. . o ¢ Elaboration ® Brain Writing
4 2 common characteristics, thereby developing | ® Classification .
. . . . . . ¢ Originality
Voleano a standard with which to classify them. ® Discussion
and 3 o Able to make a model volcano that can|e Observation ¢ Originality ® Brain Writing
Earthquake recreate the features of a volcano. ¢ Discussion ¢ Fluency
® Observe the granite and basalt made through | ® Observation ¢ Fluency .
. o . o . ® Synetics
4 volcanic activity and be able to compare in | ® Classification e Elaboration
various ways. ® Discussion ® Openness
. . . | ® Prediction e Originality
o Able the infl that vol . . .y
5 'e. © recognize T T ‘uence AL VOIANIC | o Problem ¢ Abstraction o Six Thinking Hats
activity has upon our lives. ..
Recognition e Openness
® Able to explain the cause of an earthquake's | ® Prediction ¢ Fluency
o . L ® Forced
6 occurrence through the winding and ending | ® Inference ¢ Originality L
\ " . Rela-tionships
of the earth's strata. ® Generalization e Elaboration
7 ® Learn methods to predict an earthquake's | ® Fluency e Elaboration o KWL
intensity. ¢ Originality ¢ Originality
. ® Observati S
¢ Find the areas where earthquakes frequently Servation ® Originality . .
8 ® Prediction ® Brain Storming
Earthquake occur. . ¢ Fluency
o Generalization
. - e Fl
e Know the evacuation procedure when an | e Prediction uency.
9 . o * Elaboration e PMI
earthquake occurs, and be able to execute it. | ® Discussion
® Openness
® Know what it is that we can do in the future | ® Problem e Originality
. .. . ® Lotus
10 in order to reduce the damage caused by | Recognition o Abstraction
natural disasters. ® Generalization e Openness
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A4 - 484

Table 7. The process of studies for application of science thinking abilities

Chapter 4. volcano and earthquake Lesson 1/10
Subject of Science
y Know the material that erupts from a volcano text book pp.118~119
study
ex.ob p.54
Subiect Know the material that erupts from a volcano and is able to
Aims ! explain that particular feature. models of Learning by
of study Creativi Able to observe various volcanos and find common instruction discovery model
vy characteristics, and thereby develop a standard to classify them.
Creativi . . tivi Mind M
e;:;:gg Creativity inference, flexibility, and originality tz:;il::zs III;WL P
Learning For teachers | Volcanic ash, pieces of volcanic rock
materials | For students | Handout for creative thinking technique
Stud Learni L . .| Teachi terial
Y caming Activities Crea-tivity | Time caching H.la crial()
Procedures | Element Key points(—)
[ Remind the last class *Movie
O Confirm the last class. (Volano)
W Motivate Interest o B dents'
Motivate O Watch a movie about volcanos. nf:ou@ge students
O Organize general impression of volcanos though mind map. 1mag1nz.1t10n through
. mind map
Confirm the Inference | 3
Study's | @ Confirm the study's objective of
Objective {(___ Objectives of Study Curiosity == Create an
_ Know the materials that erupt from a volcano and be able to environment to help
Invc?stl- explain that particular feature. children answer study
gation questions themselves
and
Problem B Tntroducine the leari .
Recog-nition ntroducing the learning activity
Know the materials that erupt
from a volcano
Introducing
the 2 | % Activity Board
Learn-ing Know the materials that erupt ctivity Boar
Activi-ty from a volcano
observe solid, volcanic emissions I
[Act1] Know the materials that erupt from a volcano
(Actl] M Learn about volcanic material by viewing pictures and
Presentation| oW videos of volcanic eruptions.
of Data the. O What are the materials that erupt from a volcano? ) * ]
and Materials - lava, volcanic ash, vapor etc. Adapiabilty| 10° Pictures and' Video
Obser-vation that O Classify the volcanic materials into solid, liquid and gas. about Volcamsrr.l and
Research Erupt - Solid : volcanic ash, pieces of volcanic rock, etc. the Rock Specimen
from a - Liquid : lava
Volcano - Gas : vapor, volcanic gas, efc.
O Present the classification of emissions.
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[Actl] Observe the solid volcanic material

W Observe the pieces of volcanic rock's color, shape, and
texture.

*volcanic ash,
pieces of volcanic

Sugges-tion O Use KWL rock
Adgl:tznal Ob[s?rcxltj]the @® Know : learn the volcanic material. % KWL handout
) " | { @ Want to know : Observe the volcanic material's characters. o
solid voleanic) ' _ yiolcanic Ash : grey, similar ash, and texture is soft like flour Sensibility | 15° =
and material - Pieces of Volcanic Rock : dark grey, round shape, and texture Observe and discuss
is rough in pairs. and listen
Obser-vation @ Learn : Organize findings in journal after observation to each other's
opinions without
O Caution criticism
- Don't touch mouth to laboratory data.
- Don't play around with laboratory data.
[Act3] Present what they observe on volcanic materials
Find W] Present what they observe on volcanic materials using KWL
Regularity | [Act3] O Present what they observe in a group. Fluency
Present what| _ gnow : The contents already known about volcanic materials | Consider- | 10 | % Data viewer
and |they observe| _ want to know : The content on volcanic materials that you | &ton
Concepts are curious about.
- Learn : The content after observing the volcanic materials
M Organize learning content
Organize O organize day's learning through Goldenbell.
learning - What are the materials that erupt from a volcano? Diver-sity
content - What are the features of solid, volcanic emissions?
] Presentation on findings and impressions % Goldenbell
Appli-cation 5 Challenge Board,
Class M Class announcement and Homework assignment PPT
announcement| . .
and O observe various volcanos, find common characteristics, and
attempt to classify them.
Home-work . .
. O Assignment notice
assignment
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A7 - 484

Table 8. The results of pre test (-test)

Fig. 1. The example of activities for implicating creative thinking abilities technique.

group N M SD t F P

fluence experimental group 25 113.84 11.04 2.009 48 .050

control group 25 107.08 12.69 2.009 47.097 .050

originality experimental group 25 98.20 14.61 1.394 48 170

control group 25 92.88 12.27 1.394 46.615 .170

abstraction experimental group 25 99.44 20.42 -.841 48 405

control group 25 103.36 1124 -.841 37.321 406

. experimental grou 25 93.28 8.29 2.190 48 .033

claboration pcontrol groirp ’ 25 87.84 9.25 2.190 47,445 033

openness experimental group 25 106.64 12.88 2.072 48 .044

control group 25 98.60 14.51 2.072 47.329 .044

creativity experimental group 25 102.20 10.08 1.560 48 125

(total) control group 25 98.04 8.72 1.560 47.035 125
AAsta 3 ARE FASeI T AW S T A AP Gt 110484, SAN Bt 101.642 7
ARE shge] el Alr(Cr) Hatel o 2 A Aol 237] g

A} <Table 10>3} 2t}
AR YS9 oA A
o] APHAL 102274, AFEHAR 110482 8.424
A, FANE PSS A AL 98.04, AHE
AAL 101,642 3.627 AT TS ARE AL

¥ 10 2
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Table 9. The results of post test (t-test)
domain group N M SD t F P
fluenc experimental group 25 126.64 10.28 4.111 48 .000
v control group 25 112.80 13.33 4.111 45.100 .000
oricinali experimental group 25 112.21 13.46 3.227 48 .002
ginality control group 25 100.08 12.92 3227 47919 .002
abstraction experimental group 25 104.20 10.86 408 48 .685
control group 25 102.92 11.30 408 47.922 .685
elaboration experimental group 25 95.24 493 2.929 48 .005
control group 25 90.00 747 2.929 41.569 .006
experimental group 25 114.44 12.36 3.403 48 .001
openness
control group 25 102.48 12.49 3.403 47.995 .001
creativity experimental group 25 110.48 7.49 3.839 48 .000
(total) control group 25 101.64 8.75 3.839 46.890 .000
Table 10. The comparison between pre test and post test on CI
pre test post test
s M SD ’ b M SD ! b
i |
experimental GOUP 105 20 10.08 110.48 749
(N=25)
l 1.56 0.13 3.84 0.00
control group
98.04 8.72 101.64 8.75
(N=25)

<05, **p<.01

<Table 11> B, 5442 AP Ao A A8
w3y} EAuke] Pt xjo] S

o wlw|g
q;q /\].3_1_7]&1 ;Gﬁ_ _]'6_‘,_34. Eolﬂ 0]

FTAA A

H o= oy A9 4 Fdtolgtn & 4 Stk
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2918 Wiste dopr sl 126,647 27 12,808, SAMre] Bt 107.08% o
(1) 524 A 112808 02 572Xq 61: FE AoRE e, o=
oA Abw 71 AL 59lo] oo 4 o AR HAEG ARE AL Hato] F Hw B g
ool §¢4e nAE TS AFr] datd & FHAEE & 5 AW F HD A QA A
A 3 A AALsh ALE AL AAletm, o ol Wi S AIAL p<05)B BT T Pe 2
ANE AFATh AH A AL AAle] A3 AR CE Fou|g Ao|7t e AR UEiT
+ <Table 11> ¥} 2t} ol el EF Aol B FY ofol
Table 11. The comparison between pre test and post test on fluency
pre test ; post test ;
grotp M SD P M SD P
experimental group 5 ¢y 11.04 126.64 10.28
(N=25)
conrol groun 2.01 0.05 411 0.00
025) 107.08 12.69 112.80 13.33

#<.03, **p<.01
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Table 12. The comparison between pre test and post test on originality
pre test ; post test ;
0
sroup M SD b M SD b
i I
experimenta’ gOWp g8 59 14.64 12.12 1346
(N=25)
l 1.40 0.17 3.28 0.002
control group
92.88 12.27 100.08 12.92
(N=25)
*p<.05, **p<l
Table 13. The comparison between pre test and post test on abstraction
pre test ; post test ;
ou
group M SD P M SD P
experimental group g 44 2042 104.20 10.86
(N=25)
" -84 0.41 0.41 0.685
control group
103. 11.24 102.92 11.
(N=25) 03.36 02.9 30

#<.03, **p<.01
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Table 14. The comparison between pre test and post test on elaboration
pre test ; post test ;
sroup M SD b M SD b
experimental group g3 ¢ 8.29 95.24 493
(N=25)
ol group 2.19 0.03 2.93 0.01
contro
(N=25) 87.84 9.25 90.00 7.47
*<.05, *p<.01
Table 15. The comparison between pre test and post test on openness
pre test ; post test ;
group M SD P M SD P
experimental group ¢ ) 12.88 114.44 12.36
(N=25)
ol 2.07 0.04 3.40 0.001
control group
(N=25) 98.60 14.51 102.48 12.49

#<.03, **p<.01
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Table 16. The result of pre test on attitude toward science
) experimental group (N=25) control group (N=25)
domain P
M SD M SD
attitude to scientific inquriy(I) 3.46 0.47 341 0.37 -0.56 0.576
adoption of scientific attitude(A) 3.37 0.48 3.30 0.40 -0.62 0.536
enjoyment of science lessons(E) 3.73 0.57 3.75 0.59 -0.17 0.869
attitude toward science 3.04 0.55 3.08 0.38 -0.36 0.728
*p<.05, **p<.01
Table 17. The result of post test on attitude toward science
. experimental group (N=25) control group (N=25)
domain t p
M SD M SD
attitude to scientific inquriy(I) 3.75 0.66 344 0.42 2.36 0.021
adoption of scientific attitude(A) 3.69 0.38 3.36 0.40 3.52 0.001
enjoyment of science lessons(E) 4.06 0.58 3.77 0.54 2.12 0.038
attitude toward science 3.83 0.46 3.53 0.36 3.15 0.002

#<.03, **p<.01
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