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The Effects of Instructional Strategies Using the Process of
Procedural Thinking on Computational Thinking and Creative
Problem-Solving Ability in Elementary Science Classes

HyunSeok Kim - Sun-Young Choi'*
Gimpo Singok Elementary School - !Gyeongin National University of Educatio

Abstract : The purpose of this study is to investigate the effects of instructional strategies
using the process of procedural thinking in elementary science classes on students’
computational thinking and creative problem solving ability. For this purpose, instructional
strategies using the process of procedural thinking for science class were developed and
applied. The objects of this study were 6th graders from an experimental class (29 students)
and a comparative class (29 students) at S elementary school in Gimpo City. The results of
the study are as follows: First, as a result of examining the difference in the computational
thinking ability between experimental group and comparative group, the experimental group
scored higher than the comparative group, but there was no statistically significant difference.
Second, the creative problem solving ability of the experimental group after applying this
program was higher, and statistically significant differences were observed (p<.05).

keywords : procedural thinking, elementary, science class, computational thinking, creative
problem solving
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Table 1. Subject of this study

1 M%) 7|
= at of2f

Alsdat 14 (48.3) 15 (561.7) (100)

H| u Ht 14 (48.3) 15 (51.7) 29 (100)

2. BAA ADI 2 WPl g

1
jiES

8 A
Zsutst agolld ZA AlLE S 28
40&4 Mekg Agstr] st AR Apaol
SIAHE9] A 9J(Wing, 2008; Moursund,
tol olafatsict. ol HAN Ang

—

1) AP At e B8 2

mo i
[l

ok

ku

)
o
S
9
Mo FJ fiu J&
ol

74’*51 = W§lsto] Hwang(2018)2 A =9
ANAL A Lee(2009)= 7HAS =
» erdRnnoes 290l Aad A 2

43 7] 9l
T 2AE AL oln), g7 EAE Al
AAE & Y= @7 LA AW So AXs
of sySo| SHsBES =l Bt

35} ] o
AL AAG g BAE 2

AFt T A st eAsAEAE A
gt WA RAPE AN SR At2E Sls
1 2AE sAs] sl wast ofe stal @
E]%E . (o] = (o]

of BASIAEAE mEU Sh&Ald] Aejict
Moz e BANANAE LEAY 29

Table 2. The stages of this instructional strategies using the process of procedural
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Table 4. The test tool to measure computational thinking
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Table 5. The results of Mann-Whitney test on computational thinking after applying this

program

Qs - M(SD) Mann-Whitney

- — Ayt H) et z p
- A 14.38 7.143 12.21 6.800 -1.170 242
e S 17.48 8.563 14.07 9.524 -1.515 130
Qra| =2 AP 17.59 7.069 16.97 7.867 - .008 994
At S 28.24 10.592 23.07 10.488 -1.701 .089
o AR 7.14 5.403 7.45 6.086 - 133 895
= E S 18.00 9.487 13.34 8.278 -1.909 .088
- AR 12.62 6.774 12.62 7.233 - 056 995
© S 23.07 10.579 18.10 9.836 -1.706 .088
sty AR 2.90 5.226 1.66 4.211 - 996 319
=t S 7.03 6.015 4.14 5.805 -1.827 068
43 AR 19.66 8.239 18.62 9.930 - .484 628
S 35.28 13.575 27.21 14.251 -1.946 052
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Table 6. The results of Mann-Whitney test on the ability of creative problem solving
after applying this program

Qs 25 M(SD) Mann-Whitney

H| W Hk A z p

CHFst 23| A 1.24 739 1.38 622 - .641 522
A erst7| AtZ 1.38 1.189 1.34 614 - .150 .881
A5t ZA At .93 458 .93 .458 - .000 1.000
AE4SHY| AtZ 1.34 .b53 1.07 .458 -2.056" .040
o224 At .90 .618 1.03 626 - 846 .398
y2st7| AtZ 1.55 .686 .97 731 -3.043" .002
A At .66 614 79 .620 - .861 .390
N27| AtZ 1.21 .675 79 774 -2.103" .035
S AR At .55 572 A5 632 - .860 .390
&olst| AtZ 1.24 .689 .59 .682 -3.316" .001
243 N 4.28 2.218 459 2.113 - .709 478

. AtZ 6.72 2.419 472 2.313 -3.047" .002

*p<.05, **p<.01
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Appendix 1. The example of a teaching guide for this study
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