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ABSTRACT

Science-focused schools are specialized general high schools with science and math
completion units of more than 45% of the total curriculum units, and the Ministry of
Education recommended operating 25 hours out of 50 hours of science and math experience

'.) | activities in STEAM. This study aims to develop a STEAM program to improve system thinking
for high school students in science-focused schools and apply it to high school students in E

Shesk for science-focused schools to analyze changes in system thinking before and after the program

- was introduced to verify its effectiveness. As a quantitative test, 273 first- and second-year
a OPEN ACCESS students were interviewed on the system thinking measurement test. In addition three
Brain, Digital, & Leaning chief teachers were interviewed as a qualitative test. As a qualitative tool for measuring the
2023, Vol. 13, No. 2, 147-160. effectiveness of the developed program, word association, analysis of relationships between
https;//doi.org/10.31216/BDL.20230009 words, and causal map were prepared, and thick data were collected through individual

interviews of four sophomores in the science core class. The results indicated that the pre-
education program and main program developed under the themes of ‘Global Warming’
and ‘Air Energizer’ indicated having a positive effect on improving system thinking ability
and achieved significant improvements in qualitative tools such as ‘connecting relationships
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Korea National University of Education between words’, ‘creating causal map’, and ‘providing a feedback loop.” It is intended to
Thisis an Open Access artide contribute so that education using the programs to improve the system thinking of high
T distrbuted under the terms of school students in science-focused schools can be further activated.
the Creative Commons Attribution Non-Commerdial
License (itp: foreativecommons.org/licensesiby Key words: Science core school, system thinking, convergence education, STEAM

Nc/A0/) which permits unrestricted non-commerdial
use, distribution, and reproduction in any medium,
provided the original work is properly cited.

Brain, Digital, & Learning. 2023 Vol. 13 No. 2 147


https://doi.org/10.31216/BDL.20230009
https://nt.ars-grin.gov/fungaldatabases/

Shin, Eom, & Lee

Introduction
feliel ol olo] BT P42 Aep1S 2 g ook el 1ot w42lE %@w 2k
=stuol kst s A=s3ich of o

-ISE

o]4 T = /g5l o™, £5] 50A17ke] 2feh-428t A
702 YA THRMSCS, 2021b). ZH5HEH S0 = STEAM 18- 7} 5t 9] z]—gﬁol ZH%L“ 5
|02 Asist7| ujiZoll, o] & A|st7] flgt == 5] 7ol Q.

|9 H50 = QI wAREY] Hoh2 AR 1L o] AA e 7ol ] e A 401:} 53

o fo K K
o8 4>

ol
_

ofy ek
ozl
N

AEZRI %
Aetu o] 945t T2 a3lo] St oA FAIE A|EA 0= Bl QleiAle 1§44 Aedt =
2 389] 7§k} k7t = @ 5tk(Hong, 2021; RMSCS, 2021a).

TpelEA st mol| A 7Z51= STEAM T-3-2 5t Aol 4] FHsl= Altjz] 9]l Q7o) ule} o))z} 5}
© 2o g A= GEAI717] fIgt A 72 71 2= Holl F23F TS 435k ATHMOE, 2013,

2015). ©|2{3t STEAM -5 =2 1 50] 7]k Al e)2 J1-g-shulef| A 7Hg A% %71”5 HolthKwon, etal.,
2022). B50], W80l A §IRIAWE(STEAM) 5471 A2 [2018~202218 HE 2ol = B30
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2011; Moon et al., 2004; Park et al., 2014; Senge, 1996).
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Methods

Research Participants
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Instruments

1. Words Association
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2. Analysis of Relationships between Words
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= 419 @750 oJ3l gho] 7k T BAS Bal| |28 AL F QlabA Abae] Eo HAsickn & 4
(Park etal,, 2014). ©] Aol M & Dol 5 AlFsld 7|&o] =2 asliv} g welato) guha2 e
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3. Causal Map
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4. Interview
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Fig. 1. Domain and contents of teacher interview

Development of System Thinking-based STEAM Program
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Fig. 2. Procedure of study
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1. Development of Pre-educational Program
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Fig. 3. Instructional activities of the pre-educational program

2. Development of Main STEAM Program

= = 2 73] 7iHRS- 9J5}+0] Uchiyama et al. (2015)2} Uchiyama & Shimada (2016)2] vortex ring 12X 5.2k
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Results

Effects of Pre-educational Program
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Fig. 4. Causal map of student B : pre (left), post (bright)
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Effects of developed STEAM Program
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Fig. 6. Word connection of Student C : Pre (left), Post (right)
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Fig. 7. Causal map of student C : pre (left), post (right)
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