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Exploration of Problem Solving Program including Creative Thinking
Skills in the Idea Generation and Verification Stages as Method for
Fostering Creativity of Elementary School Student

Kang, Gyeong-Ah : Yoon, Jihyun* - Kang, Seong-Joo
(Korea National University of Education) - (Dankook University)®

ABSTRACT

Studies showed that elementary school students had difficulties in the idea generation for creative problem
solving, and they were also not to go through with the verification process for selecting idea. Thus, it may be
more effective to provide an actualized idea generation and verification methods. In this study, we developed
the creativity problem solving program with the attribute listing and PMI skills in the idea generation and
verification stages respectively and applied it to six groups consisting of 5th elementary school students. We
analyzed the creativity and the verbal interactions among the students at the level of interaction units. The
analyses of the results revealed that the problem solving program with the creative thinking skills had significant
effects on the fluency and originality that were sub-elements consisting creativity. In the analyses of interaction
unit, the frequencies of the ‘making suggestion’ at the idea generation stage were high. And at the idea
verification stage, the frequencies of the ‘making suggestion’ and ‘receiving opinion’ were high. Educational
implications of these findings were discussed.

Key words : creative thinking skill, idea generation & verification, elementary school student
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Table 1. The topics of the problem solving program based on
the creative thinking skill

Session Topic

1~3  Creating a new structure to protect an egg

Creating a new structure that can withstand a lot of

4~6 . . .
weight by using tooth-picks and marshmallows
7-10 Creating a new solar heating system that can raise the
temperature of the water to the highest through the sun
1~12 Creating a new car that can move up to the farthest by

the wind
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Table 2. The framework for verbal interactions analysis
Category ~ Division Section Definition Level  Code
Simple question Questioning by using questions presented in the work sheet Surface QI
Related question  Questioning related to performing in problem solving activity Surface Q2

Questioning related to specific situations such as the plan, idea

Question  [n-depth question .. .
generation, idea verification

In-depth Q3

Meta-cognitive

question Questioning related to cause a cognitive conflict or a reflective thinking In-depth Q4

Simple answer on the simple question or reading statements in the work

impl . . . R1
Simple response sheet without considering causing Surface
Explain Reading the obtained data or describing the problem-solving process and Sufice  R2
the experimental apparatus
Responso Explaining what I thought laini i ion by scientifi
. t t 1) t1
Related explain xplaining what I thought or explaining answer in question by scientific |~ depth  R3
Task - concept and/or interaction with others
) relatefi In-depth Detailed description on plan, idea generation, idea verification through
interaction . ot : In-depth R4
explain the scientific concepts, analogies, examples
Repeat Restating the mentioned information once again Surface  MSI
i 1
Suggestion related Suggesting opinion on the procedure or solution simply Surface ~ MS2
) to task progress
Suggestion S - ated

) .. . .
t(l)lgti:il(r):sgfuzt:n Suggesting opinion on the procedure or solution logically In-depth  MS3
In-depth suggestion ~ Clarifying or developing their own opinions In-depth  MS4
Reception Accepting other's opinion without considering causing Surface ROl
Recei Simple objection  Rejecting other's opinion without considering causing Surface  RO2

eceive

Receptive spread  Adding their opinion agreeing with the other comments In-depth  RO3

Logical objection  Refuting other's opinion by grounds logically In-depth  RO4
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Table 3. The result of the creativity test
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1.909, p=0.069). L
40 34 oﬂ,q =

Elements constituting creativity Division Average Standard deviation t )4

Pre-test 109.00 20.42

Fluency —2.382 0.026*
Post-test 120.17 21.31
S Pre-test 92.50 18.97

Originality —-2.106 0.046*
Post-test 100.58 16.93
o Pre-test 86.13 21.38

Sophistication —-1.077 0.293
Post-test 91.25 18.46
Pre-test 9221 18.94

Abstractness of titles 0.505 0.619
Post-test 93.96 21.17
Pre-test 94.92 20.32

Resistance to impetuous closure —1.208 0.239
Post-test 99.17 16.79
Pre-test 95.33 1421

Total creativity index —-1.909 0.069
Post-test 100.75 13.22

*p<.05
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25 AR sato] AR R %A, 1At = 799 Aoz A7HEL. o]o] FejH Aln
ol BAALE fFofnlstA] &kt o]k 2 He TS50 ofojto] A 9 AE wAolA A
e F9d Ata e B3 A dE & & 1ol gt geje] &5l o] FAHEAE A
Z2 o] 2FAEY AvHAQl Aoy ek AR AN E Javt it ebA S E 7He
FHAo|A = FAN FJs FASE s & Ao Fozt A Bk, 1 Ade
29§38 534 Fddde 449 9 7} 2
Fia=
o)L AA Fad uegt d)F FHE 2. B Al 7|¥ 2 =St 24X i &
9 959 4 sl ol ohirikim 2002, 1 SOIM LIEK 101% 45382 53
HEZ oA Al 7YPE 2EEY A ofojtjo] A HE whAlol e d Al 7|
2 ol =YstAIT, o9 A& 7]3to] Fro} S 593 25 et B g2 Z2 WS A 831
S E] FoA Fqdoe T Fefv|skx Tl FBE 7t AoA Faes B
e Zew = & vk 2y Fode 74 2 243 A% Table 49F 2t
Table 4. The frequencies of verbal interactions by small groups in the statements related to task(%)
Division Section Groups Total
A B C D E F
Simple question 18( 4.7) 11( 4.1) 24( 44) 20( 6.5) 6( 3.3) 28(68)  107( 5.1)
Related question 40(10.5) 16( 5.9) 69(12.6) 48(15.6) 23(12.6) 51(124)  247(118)
Question  In-depth question 16( 4.2) 14( 5.2) 38( 6.9) 7( 2.3) 10( 5.4) 26( 6.3) 111( 5.3)
Meta-cognitive question  2( 0.5) 3( L1 2( 04) 1( 04) 0( 0.0) 0( 0.0) 8( 0.4)
Sub-total 76(19.9) 4(163)  133(243) 76(24.8) 39213)  105(255)  473(22.5)
Simple response 19( 5.0) 9( 3.3) 24( 4.4) 14( 4.6) 7 3.8) 9( 2.2) 82( 3.9)
Explain 30( 7.8) 37(13.7) 41( 7.5) 25( 8.1) 8( 4.5) 34(83) 175 83)
Response  Related explain 17( 4.5) 16( 5.9) 29( 53) 12( 3.9) 7 3.8) 16( 3.9) 97( 4.6)
In-depth explain 16( 4.2) 6( 2.2) 12( 2.2) 9( 2.9) 3( 1.6) 12( 2.9) 58( 2.8)
Sub-total 82(21.5) 68(25.1)  106(19.4) 60(19.5) 25(13.7) 71(173)  412(19.6)
Repeat 17( 4.5) 9( 3.3) 30( 5.5) 2(0.7) 11( 6.0) 11( 2.7) 80( 3.8)
tsal;ig;igge::md © 61159) 58(21.5) 92(168) 66215  33(18.0) 52(126)  362(17.2)
Suggestion Zﬁigfiﬁitffwd 0 sya52) 38141 71129 36(1L7)  28(153)  TATT) 304(145)
In-depth suggestion 16( 4.2) 10( 3.7) 16( 3.0) 8( 2.6) 15( 8.2) 22( 54) 87( 4.1)
Sub-total 15239.8)  115(42.6)  209382)  112(36.5) 87(475)  158(384)  833(39.7)
Reception 30( 7.9) 12( 44) (77 16( 5.2) 7 3.8) 28 68)  135( 64)
Simple objection 12( 3.1) 14( 5.2) 15( 2.7) 21( 6.8) 8( 4.4) 14( 34) B4( 4.0)
Receive  Receptive spread 20( 5.2) 14( 5.2) 32( 5.9) 18( 5.9) 13( 7.1) 2051 118( 5.6)
Logical objection 10( 2.6) 3( 11 10( 1.8) 4 13) 4 22) 14( 3.4) 45( 2.1)
Sub-total 72(18.8) 43(15.9) 99(18.1) 59(19.2) 32(17.5) 7(18.7)  382(18.2)
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