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The Effects of Science Lesson applying STEAM Education on
Creative Thought Activities and Emotional Intelligence of
Elementary School Students

Bae, Jin-Ho - So, Kum-Hyun - Yun, Bong-HeeT - Kim, Jin-Su’’

Han, Guk-In"" - Kim, Sung-Gil'"" - Lee, Kyung-Rae" " -
Lee, Jong_Hwaﬂ'ﬂﬂ Oh, Dong Ju Kim, Hae-Jin'

(Busan National University of Education) - (Daesa Elementary School)" + (Myoungho Elementary School)""
(Yonsan Elementary School)™ - (Geumchang Elementary School)’™" - (Myungjin Elementary School)’™™™" -
(Ilkwang Elementary SChOOl)HHH

ABSTRACT

The purpose of this study was to investigate the effects of science lesson applying STEAM education on the
creative thinking activities and emotional intelligence of elementary school students. The study subjects were two
classes of the 3™ grade of S elementary school in B Metropolitan City. One class including 26 students was
experimental group and the other including 27 students was comparison group. For the purpose of study, the
lesson unit ‘The world of animals’ was practised, the reorganized unit applying STEAM was applied to
experimental group, whereas comparison group was taught traditional science lesson. The results of this study
were as follows. First, the science lesson applying STEAM education influenced significantly the improvement
of the creative thought activities of elementary school students. Second, the science lesson applying STEAM
education influenced significantly the improvement of the emotional intelligence of elementary school students.

Key words : science lesson applying STEAM education, creative thought activities, emotional intelligence, The
world of animals
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Table 1. The study subjects (Unit: person)

Male Female Total
Experimental group 16 10 26
Control group 15 12 27
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Table 2. Experimental design

Experimental group 0, X 0,
Control group 0Os X, Oy

O, O5: Pretest (cratinve thinking activities, emotional intelligence)
X: Science lesson applying STEAM education

X,: Science lesson with text books and teachers’ guide books

O,, Oy Posttest (cratinve thinking activities, emotional intelligence)

Table 3. The standard of STEAM education
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Standard Contens Reorganized contens
Presenting . Presenting situation felt the need - Learning the characteristics of the animals in the story of ‘The
o Storytelling . s
situation to solve the problem Tortoise and the Hare

Looking for

- Exploring the animals’ life cycle.
+ Classifying the animals according to their appearance and
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csigh SONVIng ¥ oness - Exploring the adapted animals
method . . .
+ Creating alternate mechanism using the 4-D frames
Emotional ~ Affective =~ Emotional experience to perceive - Understanding the ecosystem animals live in harmony with

experience domain

the process of solving the problem

+ Listening ‘the Concert of Animals’ and writing a report
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Table 4. Creativity thinking activities test tool items

Creative thinking activities Items
Fluency thinking activities 1,2, 34,5
Originality thinking activities 6, 7, 8, 9,10

11, 12, 13, 14, 15
16, 17, 18, 19, 20

Elaboration thinking activities
Flexibility thinking activities

Table 5. The organization of emotional intelligence inventory
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Domain

Number of questions

Perception and expression of emotion
Sympathy of emotion

Emotional facilitation of thinking
Employment of emotion

Regulation of emotion

1, 6, 11, 16, 21, 26, (31), (36)
2.7, 12, 17, 22, 27, (32), (37)
3,8, 13, 18, 23, 28, 33, 38
4,9, 14, 19, 24, 29, 34, 39
5, (10), (15), (20), (25), 30, (35), (40)

Total

40

() means reverse scoring
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Table 6. The result of rtest of creativity thinking activities
Pre-test Post-test
Domain Group
M SD t P M SD t P
Experimental ~ 63.19 9.976 76.89  7.050
Whole -.876 385 2387  .021
Control 66.67  17.698 7270 7441
) o Experimental 15.38 2.940 19.19 2185
Fluency thinking activities -1.887  .065 2552 014
Control 17.33 4.402 17.67  1.981
Experimental 14.35 3.249 19.85 2.185
Originality thinking activities -1.319 193 -1.646  .106
Sub- Control 16.00 5.540 18.00  3.000
categories Experimental 15.58 3.062 1723 1.336
Elaboration thinking activities 348 729 2410 .020
Control 15.85 4.809 18.11 2391
o o o Experimental 17.88 3.819 2062 2.699
Flexibility thinking activities 348 729 2.098 .041
Control 17.48 4.560 1893 2401
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Table 7. The result of rtest of emotional intelligence inventory
Pre-test Post-test
Domain Group
M SD t p M SD t P
Experimental  136.58  15.287 139.12  14.901
Whole 1.420 2368  .012
Control 131.07 12.857 128.15  15.698
Experimental ~ 26.85  3.630 27.12 4.265
Perception and expression of emotion 1.119 268 2274 .022
Control 2578  3.320 2411 4933
Experimental 2596  4.142 2712 3.064
Sympathy of emotion .861 393 2.197 .027
Control 2504 3.664 2519 3114
Sub- Experimental ~ 29.19  3.950 29.54 4329
. Emotional facilitation of thinking 1.340 .186 1.938 .033
categories Control 27.59 4693 26.56  5.466
Experimental 2935  4.069 29.88  3.604
Employment of emotion 935 354 1.249 .058
Control 2837  3.521 28.00 3475
Experimental 2523  2.875 2546 2.760
Regulation of emotion .988 328 2.607 217
Control 2430 3911 2430 3911
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Table 8. The result of students’ survey on STEAM education

No Contents Average
1 Learning contents were fresh and new. 4.38
2 Learning contents were entertaining and interesting. 4.46
3 Teaching materials for STEAM activities were sufficient 431
4 1 took an active part in STEAM activities. 431
S There were suitable learning levels not too easy or difficult. 4.34
6  This STEAM programs gave me much contents applied to everyday life. 4.34
7  There was an activities needed to think deeply to solve the problems. 3.69
8  The lessons were taught to perform a variety of activities. 4.32
9 I satisfied these STEAM education lessons.. 431
10 I had have more science knowledge after these STEAM education. 431
11 1 want to keep participating STEAM education if 1 have a chance to research on advanced topics relating to animals. 4.38
12 1 think that my ability to solve the problems creatively had been improved. 423
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Table 9. The result of the survey question, ‘Would you recommend this STEAM education to other students?

Contents No. of responses(%)
I would recommend this STEAM education to other students. 24( 92.31)
It was exciting and interesting to participate crafts and activities. 18( 75.00)
I had have known more science knowledge and principle. 2( 8.33)
I was able to understand science knowledge and principle more easily. 3( 12.50)
No response 1I( 4.17)

Total

24(100.00)
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Table 10. The result of the survey question, ‘What was interesting part you studied?

Contents No. of responses(%)
Making medical aids(4D frame) 16( 61.54)
Tortoise running champion project 4( 15.38)
Racing the line tracer 3( 11.54)
Classifying land creatures and marine organisms respectively 1( 3.85)
Transforming the tortoise(making to win the race) 2( 7.69)
Total 26(100.00)

Table 11. The result of the survey question, ‘What was difficult part you studied?’

Contents No. of responses(%)

None 12( 46.15)
Investigating the proportion of hare and tortoise’s legs and body 6( 23.08)
Making a decision as a referee 4( 15.38)
Finding the organisms adapted to their environment 2( 7.69)
Classifying the organisms to their habitats 1( 3.85)
No response 1( 3.85)

Total 26(100.00)
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Table 12. The result of the survey question, ‘What do you want to know more about these lessons?

Contents

No. of responses(%)

None

T want to know more about the medical aids.

I want to know more about the organisms adapted to their environment.

1 want to know more about the life of animals.
1 want to know more about the line tracer.
I want to make race course for tortoise.

No response

8( 30.77)
6( 23.08)
5( 19.22)
3( 11.54)
2 7.69)
1 3.85)
1 3.85)

Total

26(100.00)
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