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The Effects of Science Writing Heuristic Class on the
Metacognition and Scientific Creativity

Lee Eun-a - Kim Young-gwon

Busan National University of Education

ABSTRACT

This study explored the effect of using the inquiry-based science writing heuristic approach in class on metacognition
and scientific creativity to enhance the ability of solving problems in science classrooms of elementary students. The
results of this study were as follows. First, the science writing heuristic had a positive influence on the usage of
metacognition necessary for learners to solve the problem with science. Second, the science writing heuristic contributed
to the improvement of scientific creativity. In the process of inquiry-based approach, learners used scientific knowledge
to come up with ideas and produce outcomes, therefore they could seek sanswers to scientific problems for themselves.
Third, the science writing heuristic produced a positive awareness of science process skill because learners had more
opportunities to think on their own than an existing passive class. In conclusion, this study found that the inquiry-based
science writing heuristic approach encouraged learners to do inquiring activities in school classrooms, therefore
contributing to the application of metacognition and the improvement of scientific creativity.

Key words : science writing heuristic, metacognition, scientific creativity, inquiry-based approach, improvement.
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Table 1. Experimental design

student pre-test design

A, B, C D, E 0, X

post-test
02, 03

O, : Pre test (metacognition ability test, scientific creativity abil-
ity test)

X: study of application of science writing heuristic

0, O; : Post test (metacognition ability test, scientific creativity
ability test, interview)
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Table 2. Constitution of metacognition ability test
"
sub-element duestion question number total
count
plan 3 6, 14, 17
monitor 6 1, 8§, 10, 11, 12, 13 18
control 6 4,5, 7,9, 16, 18
evaluation 3 2,3, 15
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Table 3. Constitution of scientific creativity ability test

wERIA|Sh Seta Aol vHE Fst 57

category sub-element question count total
thoroughgoing, do my best 10
social responsibility 10
creative character openness 9
independence 10
dogmatic, impulsive, selfish 10
imagination, fantasy 11
. - . L . 124
creative thinking divergent thinking, convergent thinking 10
creative thinking 9
intrinsic motivation 8
. - curiosity, observation 9
creative motivation o
diligence 8
courage 11
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Table 4. The result of student A metacognition ability test

sub-element  full mark  pre-test post-test
plan 15 8 8
monitor 30 20 22
i1 t A
studen control 30 17 20
evaluation 15 9 10

Table 5. The result of student B metacognition ability test

sub-element  full mark  pre-test  post-test
plan 15 11 15
monitor 30 23 28
student B ntrol 30 2 2
evaluation 15 11 12

Table 6. The result of student C metacognition ability test

sub-element full mark  pre-test post-test
plan 15 14 15
monitor 30 27 30
sudent € ontrol 30 20 30
evaluation 15 11 14

Table 7. The result of student D metacognition ability test

sub-clement  full mark  pre-test post-test
plan 15 14 14
monitor 30 22 30
student Dol 30 24 27
evaluation 15 12 15
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Table 9. The result of student A scientific creativity ability test

59

category sub-element pre-test post-test
thoroughgoing, do my best 51 51
social responsibility 45 64
creative character openness 58 50
independence 46 49
dogmatic, impulsive, selfish 40 48
imagination, fantasy 57 58
creative thinking divergent thinking, convergent thinking 53 59
creative thinking 57 54
intrinsic motivation 50 52
. o curiosity, monitoring 46 54
creative motivation diligence 49 55
courage 48 56
Table 10. The result of student B scientific creativity ability test
category sub-element pre-test post-test
thoroughgoing, do my best 56 72
social responsibility 64 65
creative character openness 53 60
independence 55 64
dogmatic, impulsive, selfish 42 60
imagination, fantasy 47 62
creative thinking divergent thinking, convergent thinking 53 62
creative thinking 59 68
intrinsic motivation 54 54
creative motivation curiosity, monitoring 63 68
diligence 64 76
courage 52 65
Table 11. The result of student C scientific creativity ability test
category sub-element pre-test post-test
thoroughgoing, do my best 53 67
social responsibility 72 73
creative character openness 53 57
independence 65 67
dogmatic, impulsive, selfish 55 63
imagination, fantasy 51 70
creative thinking diffuse thinking, convergence thinking 65 70
creative thinking 68 68
intrinsic motivation 59 61
creative motivation curiosity, monitoring 69 66
diligence 59 64
courage 66 68
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Table 12. The result of student D scientific creativity ability test

category sub-element pre-test post-test
thoroughgoing, do my best 62 68
social responsibility 68 79
creative character openness 64 72
independence 68 71
dogmatic, impulsive, selfish 59 77
imagination, fantasy 52 64
creative thinking diffuse thinking, convergence thinking 65 78
creative thinking 69 73
intrinsic motivation 70 76
creative motivation curiosity, monitoring 59 71
diligence 68 74
courage 72 75
Table 13. The result of Student E scientific creativity ability test
category sub-element pre-test post-test
thoroughgoing, do my best 51 61
social responsibility 52 62
creative character openness 47 60
independence 49 55
dogmatic, impulsive, selfish 50 57
imagination, fantasy 58 60
creative thinking diffuse thinking, convergence thinking 49 56
creative thinking 49 59
intrinsic motivation 50 64
creative motivation curiosity, monitoring 60 65
diligence 60 66
courage 51 61
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Appendix. 7t= e 8Q¢Ee] Ftd EEHA

s58hd
8 9
i o
WAA F71 3.49(0.71)  3.45(0.60)
SRR 3.13(0.71)  3.11(0.71)
e B 327(0.76)  3.18(0.67)
AAE, A o 326(0.69)  3.38(0.66)
AbE A Azt 337(0.60)  3.46(0.53)
o 291(0.70)  2.95(0.64)
7] 3.42(0.69)  3.22(0.67)
i 3.32(0.69)  3.46(0.63)
=94 3.36(0.67)  3.41(0.60)
B, 54, o714 A 2.93(0.66)  2.90(0.63)
GAHA A Al 327(0.69)  3.23(0.63)
Fol A Aba 329(0.68)  3.25(0.62)
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