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Effects of Out-of-school STEAM Programs Based on
Social-Emotional Learning
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ABSTRACT

This study was conducted to develop and apply an out-of-school STEAM program model based on Social-
Emotional Learning (SEL) for underprivileged students in the lower grades. To this end, a STEAM program based
on SEL was developed, with the following characteristics. First, by integrating traditional STEAM learning
elements and SEL elements, a structured program was designed with consistent stages, including mindfulness
meditation—present an authentic situation—creative design—emotional experiences—reflection. Second, the
program was structured so that elementary school students could develop mathematical thinking and scientific
inquiry skills in problem-solving situations in daily life. Third, the detailed themes for each STEAM program
involved storytelling-based problem situations, as well as activities centered on play and sympathy to reflect the
educational needs of underprivileged students. From these characteristics, a total of five programs were developed
and applied to 16 teachers and 354 lower-grade elementary school students in 16 community children centers
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nationwide. The results were as follows. First, while students’ satisfaction with the STEAM program was 4.16,
there were no significant differences in STEAM satisfaction according to gender. Second, while all students’
interest and self-efficacy, which was one of sub factors of STEAM attitude, were significantly improved, no
significant difference was seen in STEAM attitudes according to gender. Third, although students’ SEL
competencies were not significantly improved, relationship skills, which were among the sub factors of SEL

competencies, were significantly improved, and there were no significant differences in SEL competencies
according to gender. From these results, a discussion on the effect of the out-of-school STEAM program for

underprivileged students and directions for follow-up studies was suggested.

Key words: underprivileged students, out-of-school program, Social-Emotional Learning, STEAM program,
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Table 3. Profiles of the participants in each program

<l 8 (%)
zz A Aol Rl FYFH) )
ag oFsAlE WA gEy e
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2 1 AE 14 36(414)  51(586)  87(100.0)
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5 7 AE 7 20488) 21(512)  41(100.0)
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Table 7. STEAM attitude changes by student gender
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Table 4. Results for STEAM program satisfaction
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T N L T
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Table 5. Satisfaction t-test results by gender
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Table 6. Results of pre-post change by sub-area of STEAM
attitude of all students
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Table 8. STEAM attitude t-test results by student gender
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Table 9. Results of pre-post change by sub-area of SEL of all A A3ke] AAE BEAE 2] AR QAEIEE
sudents 718 Helsb] A Aelek na ool £
4999 Aw e A7 wEed  { ol2 &S A7) EA2 Aok G A &
93 31 04 o AR gusted Fad Avelest 48

7194 . -1313 SFTHCho ef al., 2012). Son and Jung (2019)°] H3

ALZ 93 32 0.75
AR 93 341 0.58

g 2=8y Ay ?ng =2 Aol u| AR

A7) _ 0.543 Al B] ok=] O 35_9_ A BA A 2
I T s sw om Aol wlepaty] whiel] Aol w2 AaA

A3 34 o6l she A2 44 4k 1311/} 258w Aghd g

A A e O gEd) 2EeEY At 288 A 4

a B .

A 94 304 090 e s7lA FHE EE S glon 3y g

S A% o 32 oss O £ 384z WA ¢ Atk 3l Choi and

Aolzk gl= AR 94 323 066 0000 Shin (2019)2] A3} o] ¥ g gele 258ty

MAY NFE o 33 075 1~-281d Ao A <&tk ofo] o] o] EA <o}

fp< 05 o7k 7He] HYHE AHgste] ~EeEH <

o g Bngs B Ak AAsa, o=

3] 2ol A A 3l "RAl o
Table 10. SEL t-test sesults by student gender sidst7) slal gen dAS ;‘_(l REa= © pE
RG] WEol, gASe] Fuwe g
34 99 A AEe Hd Z23HEA t =918 Aot FTtET)
A7]elA ‘ét:i}xg 6 321 080 2 A So] 2 STEAM T2 i o]d
A%y 8 32 0m tha 1413 el F XS A 2 & 9l
4719 ‘ét:i}xg 6 32 08 .. AR e 2= 1—28hd e 38 wiy) glo] B3 w
A 8 34 07 B2 £Qu7] gZo] Fata} BAE go] AHES
A gy o8 6 338 0! L, 2 oA Wes g 449 4 gtk
ik L LB B zeade @b ngdy 4o 4A718S b
113k
wpre SOL % D06 gon dolEg 2gd agol, ak &
iﬁg S IAZE olEEL Fa thoret A9 AP B
2o o) 1S} 3.17 0.85 - -
A S w2436l 29 A9 et 44 95 39
- - ' < 383 31X 23] W2l (Kim, 2019) 7}3}o]
g A zke] REPS 5 9loe)E) Rd)
v. =2 # Hed WAl stae] 484 SAolth STEAM AW 2
& F B8 aAEY yould ey ddy) el
R ATE 18 2942 AhAS A% AFy  SASL 130d 23] el Bpdta 2 2
A8t 7|6ke] st ¥ STEAM T2 2ES 1= 018%40 = B go] =1, 7|R8G 7%
Aurstm AAolEAE B2 WSS gz o] AdEo] FejolslEs} Wolxy] é%FJP ok
AR gsle] e FHE BAFQTE B th3 &9k 0]L Hwang and Seo (2021)7} #1381 of
ATel g AT P =9t gey 2o} 2 7bgelA BRe] B8 wgo] g BoR
AR, Zzade] Fold Aol o]& 8 Fgxg %o] A8 ofol S} ] x| ol EAl

_I_4

NEo] e ot BER F Tuws} H B SMYEE COVID-192 &l w5e 7]g] 9} =4
E, dolEE Ao oysle Aoz U & HEge] A Hade] 34 FA 2 dta
Ehtt. o] o] Fr|w=rt 3 2 WA FopiA g A HE sl
A BIANE B3 e & #olgta FHE}. Choi and Shin (2019) 2}s}
AAE A FZe] FH AAE o = A T3 &8 2RSS 285t
wj ol ek AetEn) g A= WE o] Fo A9, d8, sol 5 HEA H3 FHe A83

oE,
Jot rlo
ok
R o
1=

e 2 Kl

A=

L

X



SS9 g FH AA7F FEHASS Rl
Aok a8Eg 3 pdE s LA Aghd
< 913 STEAM ZTza#e ey} 22 sty
vk g g gokgt 5 A9 IS Yee
FAsta, 9, 2 FES QAT £ e e
G5 AAAY A FF AolE XEE &
ANEE &0l FAulofof gt

=4, & AFodA gt STEAM 22131

SAE FH| 9} Aot RSl BIA Q] o] =
z25E o g @ 9579 STEAM A5 v
A A7}, STEAM w&-2 w3 gnje} B, 2}
opid 9 BS54 T HYH dddN FUH A=
o] g37F I35 H3l Shin (2018)9] et U
gt H2 fElver e Fo wAle A
gyl gol A el #AQ AT w9l
Tt STEAM w53 #&aixe 2ot tjgh zjo}
BT St 2248 e A=Y B &
ode o =/ YElsth(Han, 2020; Jeong & Lim,
2021). webA WS 2QAF obsEe A4, &
HA A7 BT HeEiA e A #E A E
2 3o gFaia vheket ek A FA
W EnE w2 F UES st 3lo] B asitt
AolEF T} Apota et w2 HA dadA ol
AonF B Ao STEAM X2do] v 2t
ofEFite EACE e us A9AF ol E
94 Snlet Apotg il FAHEE stk A
AArehe Bh7F At B3k X574 STEAM E
EZ%@ Sl S| ok Aot & sgto] BE NS
golgk AFEo] 2Xo|LKYoo & Lee, 2015) 3D:£
HE(Kim ef al,, 2022), 3% ZZIHYES o]
L319A Aog B uw) B Zagdx] A o

2508 AT vhes g¥ske Aoy 3pdlew
FTEe WEol He g%o] o G5 St
AotaeHE w3 Aol AT wehy F

T AFedM e S| Frlel Aotisito] ¥
BFEEE JPFAA(VR), SHELAR), 3T
(A), HjHlolH, 3DZHE, =&, 23, AHESQIEY
(IoT) 59 42k 4Hdgmel A A E =
HSH o= o] & F a7t itk

AAY, STEAM T2 02 ASYM g & o
A71eol FHUH. ole Ax5T JdyES
93t W3% SEL-STEM X239l Techbridge
Girls(https://www.techbridgegirls.org/)° 1 STEM &

e, umwg o}w o B2 °ﬂ Fujo] 4

2016; Kim & Choi, 2014). 12|t} H1] o -‘é—% frot
7] WEE M8 oA Ade S8 w4 kst
T3 27171, BA 2887]. Fgstr] 5 A4
e WA AL BAE I 71397}
A}, A GobgAlH = o] 105 ¥ o]/ o
o] W} & 3~6AI7HS HulE Agggte® 714
¥} kg obFel W e Adie JEgS
nA 4= QIthKim & Park, 2016). ©]21 3 H oA A}
fﬂ?‘é*ﬂ gt 947t 239 B STEAM T2 13
53l 2HAL dATA GGl ﬂ”ﬂ‘dﬂ”
AT AFe AotsAE olFEo] HABAES
PAeta, Feaotm, 2ol AR uf ol & AHst
A AT F 9= ko] AeE 4 9SS AJA}

=2 T Mum
=y x]oao}EAﬂH W 49 7 aledshy X =38k

A SHIA =
(Kim & Park, 2016) 21040}0 ﬂEﬂ Z2aole A
217 g7} gy T Ang Sldl AT
A A, WA G4 49 Weo] B ety
ojof & Ao},

YlA, TS STEAM ZZaao] gt v
%, STEAM B, AR A Gl glo] Fetyzt
of gt 7+ A Aol BAHOE frofuletA] ¢

Skt & 2 AolA MR AP A EE 7]k
& ¥ STEAM 213 I8t m} of 8o )
o JJr 7F A8 olg ¥ xZRIao] Fo
Wit AR FAHY] wEe|g]e ddd
% _1‘5 e ]}\1‘— ?ﬂxg,] o}o]r/]o}fi. z‘slé_ 3?:1—

El

FUQ
_?\_5

o Hkdslod A ZAlo] & . BF A= ] it}
& s gereln PAR 672 ) 2 2

o oft L %2 offt I

HE



<oiTi=2> MBEMBH 7/kiol ST 4 STEAM Z2I20| 53 : /5% - 019 - HHS - M - 5124 - Jojy - Ugst - Zol 751

2 AATE A2 A A87)e Fof
o #ilo] AL Aolgke A9 244 B=rt
ol Heprleo] gk AAldF} wEo] Heayel
H)&l Yok(Lee ef al,, 2003). L2111} Sung(2015)°] Bt
3l gz e}, =5 Wil il oJggo] A3t
= Y F e 2AE JdsAY, bEeA

=
oz g% NS TS 5 WA 244 A
al

of #A% ofgtel 54E wegsel T2y
ol e cistyel BE WaE FYoR
o2 4 gtk & Aol E G stofolAwt o]
7 FsRE FEAY A B 24991, 2
T A U@ 3RS dgoR e 3y

193 Ke)

Q il
Tob o
ox S ox ox o

W o

Folol Alghe] §IlaL, o124 det 9l
STEAM B:=7} 25 54402 Wgkslal& 2|
ok w2bd 3% 7 STEAM ZEase A
of BAgle] BE Al Frlek UL oIV 4
o ~2E2ddS D&ate] L3AL AP 2
E|lHE AF4Q HolE sty Z2a3] 74

2 BT 5 gl APANE LS oot o,

BoA AAE et Anucke o 4
2e FhAL, PR AAAE A AT E 3
Ao Tt A4l §33 A7ste] Feo] o
2ol 4 Yu% BYo] UL Folof gk 7
AR ARE A% AR o Rl e W A
B 36 BEHE Ing Zo] oheh STEAM
z2ade A B FHAA PN wAS
B How dolo Atk ozA %9 e £
v, A, BEL, AAGS =15 A9, B

oX,
oy
2
o
o
A
5
ok
&l
il
[N
o
1o

>
2

o~
T
TEAM ZZI3jo] 3Foidh Sl4=s} vt

AolzAlEle] A$ Zrad AL Fed wT,
712, EEA], WA PPT 52 32l =
ato] W Eatla, TR Fo] F Eo| ARgo]
9 #A EAVL A A5 A2 Ui
& JEE Yk F5 A7 A9 ¢l
Uk A AolgAlE o A ALS) G A e 7]ke] &
U STEAM Z20#S 9T 45 2 A3

ol v Z2a3 g3 vepd 4 Stk

5

Mo
Ok

Baek, Y. E., & Park, J. Y. (2020). Development and
validation of the social emotional competences scale
for elementary school students in grades 4-6. Journal
of Emotional & Behavioral Disorder, 36(3), 185-210.

Billy, R. J., & Garriguez, C. M. (2021). Why Not Social
and Emotional Learning?. English Language Teaching,
14(4), 9-15.

CASEL. (2015). 2015 CASEL Guide: Effective socials
andemotional learning programs. Chicago: CASEL.
Cho, H. S., Kim, H, & Heo, J. Y. (2012). The
understanding on the application of STEAM. Korean

Educational Development Institute, Korea.

Choi, S., Y., & Shin, Y., J. (2019). An analysis of the
factors that change the science academic emotion of
elementary students in storytelling classes using fairy
tales connected to exhibits in science museum. Journal
of Science Education, 43(3), 300-317.

Chung, 1. J., Kwon, E. S., & Park, H. S. (2011). Predictors
and development outcomes of children’s academic
achievement trajectories. Journal of the Korean Society
of Child Welfare, 34, 63-93.

Chung, K. S., Son, M. R., & Yun H. S. (2017). Issues of
educational support for underprivileged student in
Korean elementary school: From the experience of
school social workers. Journal of Education and Culture,
23(4), 87-112.

Han, J. A. (2020). The effects of Science-related affective
characteristics and teaching methods on student’s
science achievement. The Journal of Curriculum
Evaluation, 23(1), 31-56.

Han, M. H. (2019). Facilitating participation: A science
subject teacher’s practical knowledge for helping
elementary students’ construction of positive emotion.
Journal of the Korean Association for Science
Education, 38(2), 244-262.

Han, M., & Gutierez, S. B. (2021). Passive elementary



752 ESBIS M4 M43, pp. 740~753 (2022)

student’s constructed epistemic emotions and patterns
of participation during small group scientific modeling.
Science Education, 105(5), 908-937.

Hwang, S. W., & Seo, K. H. (2021). A critical analysis
of Korean education policy to resolve educational
inequalities in the era of COVID-19. The Journal of
Educational Studies, 52(4), 179-207.

Jeong, K. W, & Lim, C. S. (2021). The effect of brain-
based evolutionary STEAM education on scientific
interest and scientific creativity in elementary school
students. Elementary Science Education, 40(2), 239-252.

Jun, Y. C., & Lee, A. R. (2018). Formative evaluation of
STEAM convergent experiential learning in a multi-
cultural global bridge program. Journal of Education &
Culture, 24(1), 527-547.

Kang, H. S., Lee, S. H., Kwak, Y., S., Shin, Y., J,, Lee,
S., Y., & Ha, J., H. (2020) Qualitative inquiry on factor
for improving elementary and secondary students’
positive experiences about science. Journal of Korean
Elementary Science Education, 39(2), 183-203.

Kim, D. H. (2015). A test of the interactionist model on
the relationship between household income, parental
depression, and youth aggression. Ph.D. diss.,
Sungkyunkwan University.

Kim, H. J., & Choi, E. Y. (2014). Community child center
users’ parents-child relationship, social capital, and
self-esteem: Application of mixed research methods.
Health and Social Welfare Review, 34(1), 239-267.

Kim, J. S., & Lee, T. S. (2018). A study of the application
of science education STEAM program based on
augment reality for students with intellectual disability.
The Journal of Learner-Centered Curriculum and
Instruction, 18(12), 199-218.

Kim, M. S., & Park, S. H. (2016). Effects of a program
for developing caring relationships in a community
child center. The Journal of Learner-Centered
Curriculum and Instruction, 16(12), 575-605.

Kim, S. G, Kim, H. B., & Kim, Y. G. (2022). A study
on the development of experiential STEAM program
based on visual impairment using 3D printer: Focusing
on ‘Sun’ concept. Journal of Korean Society of Earth
Science Education, 15(1), 62-75.

Kim, S. H, Kang, S. H., Chung, K. S., & Yu, H. C.
(2013). STEAM-based smart and creative experience
program to enhance self-efficacy. 39th Korea
Information Processing Society, 20(1), 1085-1088.

Kim, S. M., & You, K. S. (2015). The effect of robot-
based STEAM class on the Korean learning of

multiculturul school children: Focusing on after school
learning of elementary school. Journal of Digital
Convergence, 16(8), 1-8.

Kim, S. S. (2019). A study on the influence of family
backgrounds, educational experiences of early childhood,
relationship of student-teacher variables on elementary
students’ academic performance. The Journal of
Elementary Education, 32(1), 15-36.

Kim, S. Y., & Park, H. J. (2022). Social emotions learning
on secondary science curriculum achievement standards
and textbooks. Journal of the Korean Chemical Society,
66(2), 163-170.

Knight, V., Browder, D., Agnello, B., & Lee, A. (2010).
Academic instruction for students with severe
disabilities. Focus on Exceptional Children, 42(7), 1-14.

KOFAC. (2017). The Questionnaire of attitude and
satisfaction on STEAM education. Korea Foundation
for the Advancement of Science & Creativity (KOFAC),
Korea.

KOFAC. (2022). The performance report of 2021 STEAM
education. Korea Foundation for the Advancement of
Science & Creativity(KOFAC), Korea.

Lee, B. R, Kim, H. J,, Kim, T. J., Kim, B. Y., & Park,
H. J. (2018). The service providers’ assessment of
children’s development, professional responsibilities,
and future directions: A qualitative study of Korean
child community centers. Journal of the Korean society
of child welfare, 62, 165-205.

Lee, H. S., Sin, I. C,, Yoo, S. H., & Lee Y. J. (2019)
Analysis and policy measures of Seoul’s all day care.
The Seoul Institute, 1-164.

Lee, J. M. (2016). A phenomenological study of emotional
touch’s elements in art centered STEAM class. Journal
of Art Education, 44, 105-124.

Lee, I, E., Park, G, S., & Yoo, M., H. (2020). The
effects of the creativity convergence science lab on
elementary school students’ positive experience on
science and leadership characteristics. School Science
Journal, 14(3), 321-336.

Lee, M. Y. (2019). Relationship and distribution between
self-esteem and differentiation of self of children using
community child center. The Journal of the Korea
Contents Association, 19(4), 282-292.

Lee, R. H., & Chang, H. L. (2020). Moderated mediation
effect of service usefulness in the influence of deprivation
on school adjustment through emotional problems
among children in community child centers. Journal of
the Korean Society of Child Welfare, 69(2), 31-60.



<OTFE=> MEZAMEE 7(Hef 3w 4} STEAM ZZ21o| 3t 0[3HF

Lee, S. Y., Kim, M. H,, Kim, S. N., & Park, K. H. (2003).

A study on the school girl’s use of and attitude on the
computer and internet. The Women’S Studies, 64,
79-108.

Lefa, B. (2014). The Piaget theory of cognitive development:

An educational implications. Educational Psychology,
1(1), 1-8.

Mastropieri, M. A., Scruggs, T. E., Norland, J. J., Berkeley,

S., McDuffie, K.,Tornquist, E. H., & Connors, N.
(2006). Differentiated curriculum enhancement in
inclusive middle school science: Effects on classroom
and high-stakes test. Journal of Special Education,
40(3), 130-137.

Oh, P. S., & Han, M. H. (2021). A review of the history
of and recent trends on emotion research in science
education. Journal of the Korean Association for
Science Education, 41(2), 103-114.

Park, H. J. (2017). Exploring the possibility of applying
social and emotional learning to science subjects:
Analysis of social emotional learning contents in science
textbooks. Journal of Science Education, 41(3), 297-317.

Park, H. W., & Shin, Y. J. (2012). Effects of science
lesson applying STEAM Education on self-efficacy,
interest, and attitude towards science. Biology Education,
40(1), 132-146.

Park, J. H., & Kim, Y. C. (2016). Case studies for the
formation of intergrated thinking ability for the island
students who are isolated. Journal of Creative
Information Culture, 2(1), 33-42.

Park, J. Y. (2018). All day care system establishment and
operation status and plan. Parenting Policy Forum, 58,
32-38.

Park, Y. J. (2017). A Study on the child care service status
and policy proposals for elementary school students:
Based on the needs of parents in Daegu. Korean
Journal of Gender and Law, 8(2), 27-56.

Peterson, A., Gaskill, M., & Cordova, J. (2018). Connecting
STEM with Social Emotional Learning (SEL) curriculum
in elementary education. In Society for Information

Technology & Teacher Education International

L0l5% - BTk - Ol - 523 - Holy - Ut - o 753

Conference (pp. 1212-1219). Association for the
Advancement of Computing in Education (AACE).
Shin, M. S. (2018). A meta-analysis of the effects of
STEAM education program. The Journal of Learner-
Centered Curriculum and Instruction, 18(11), 345-363.

Son, M. H., & Jeong, D. H. (2019). Limits of STEAM
education and its improvement alternative: Based on the
viewpoints of STEAM expert teachers. Journal of the
Korean Association for Science Education, 39(5),
573-584.

Spooner, F., Knight, V., Browder, D., Jimenez, B., &
Warren, D. (2011). Evaluating evidence based practice
in teaching science content to students with severe
developmental disabilities. Research and Practice for
Persons with Severe Disabilities, 36(2), 62-75.

Sul, A. C,, Kim, H. B, Han, S., & Kim, Y. G. (2020).
Developement and effect analysis of ‘Star-Car’ program
of the Korea astronomy and space science institute:
Focused on the scientific cultural isolated regions.
Journal of Korean Society of Earth Science Education,
13(1), 100-109.

Sung, Y. H. (2015). The effects of STEAM-based
storytelling robotics education on learning attitudes of
elementary school girls. Journal of The Korean
Association of Information Education, 19(1), 87-98.

Yang, Y. Y., & Yang, A. K. (2022). A study on the
recognition of the out-of-school care management and
improvements in schools. The Journal of After-School
Research, 9(1), 1-29.

Yoo, H. S.,, & Lee, C. H. (2015). Effect of STEAM
education using robot for learning underachievers on
interest toward science and self-efficacy. Journal of
Korean Practical Arts Education, 21(1), 17-33.

8} WAKLee, Saebyoul; Teacher, Elementary School affiliated with Seoul National University of Education).

o|#F, FH- 253t WAKLee, Hyunjoo; Teacher, Dongbu Elementary School).
T ol49, NEWSHIAL WA Lee, Soo-Young; Professor, Seoul National University of Education).
AL, N&dd 258w WAKJung, Jaceun, Teacher, Seoul Inhun Elementary School).
ojAlE, NEgasrfstutdzs
L3, &3 258 WAKChoi, Eunhye; Teacher, Seoul Euncheon Elementary School).
o), 2T 8w WA Kwak, E-Rang; Teacher, Hansin Elementary School).
A8}, M-S stw Z w4 (Kim, Younghwa; Assistant Professor, Seoul National University of Education).
Y, eS8t W4(Chang, Hyewon; Professor, Seoul National University of Education).



