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ABSTRACT
In this study, we tried to develop STEAM integrated program using virtual reality(VR) equipment and to eval—
uate the learners’ satisfaction in order to cultivate the convergent talent. The pre-test and the post-test were
used to compare the mean scores of the assessed candidates and sub-areas. The post-test results were higher
than pre-test results. The area with statistically significant mean height was derived as the ’self-concept’ area of
'science’ which is a sub—area of 'care and communication’.
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<Table 1> Research Participants for the Study

<Table 2> STEAM Program using VR for Plant Unit

Grade Number of Students
3~4 115
5~6 392

Total 507
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Time Program
1 Learn the principles of VR imaging
9 Idea meeting and materials production for

Virtualized Plant Book
Presentation and Exhibition for Virtualized Plant
Book
Learn about VR photography principles at the
Virtual Botanical Garden

Collecting virtual plant pavilion data and taking VR
images

6 Virtual plant exhibition and exhibition preview
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<Table 3> Criteria in National Curriculum related with
STEAM program for Plan Unit

STEAM

Achievement Criteria
Factors

Subject

Various plants can be observed to
Science explain their appearance and S

characteristics.

Students are easy to understand

Korean the contents and evaluates others’ A
presentations.
Art Students can obse.rve small plants A
and draw them finely.
Understanding the relationship
Math between 1 cm and 1 mm, the length M

can be expressed as ‘cm mm’,

S i = A = R

&
A Bl BA Hve 5



<Table 4> STEAM Program using VR for Earth Unit

Time Program
Earth: Talking about living outside the earth
Earth: Explore the Earth’s surface with VR devices

Earth: Drawing scenes and watching products

Moon: Exploring the surface of moon

1
2
3
4 Moon: Finding what we need if we live in the moon
5
6

Moon: Making a lunar base and presenting
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<Table 5> Criteria in National Curriculum related with STEAM
program for Earth Unit

STEAM

Achievement Criteria
Factors

Subject

Students can explain the appearance
Science and lifestyle of plants depending on S

where they live through survey.

Students can use various media to
Korean effectively express thoughts and A
feelings.
Students can describe your feelings
and thoughts about artwork
Understanding the relationship
Math  between 1 cm and 1 mm, the length M

can be expressed as ‘'cm mm’, ‘'mm’.
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<Table 6> STEAM Program using VR for Ecosystem

Time Program

1 Creatures: Explore creatures with VR devices
9.3 Creatures: Making an animation for creature’s

changes
4 Creatures: Presentation of the animation
5 Ecosystem: A case study of ecosystem destruction
using VR device
6.7 Ecosystem: Creating VR PR rpaterials for
environmental protection
3 Ecosystem: Presentation and exhibition of PR

materials
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<Table 7> Criteria in National Curriculum related with
STEAM program for Ecosystem

Subject Achievement Criteria STEAM
Factors
. Students can describe the impact of
Science S

human'’s lives on the ecosystem.
Students can create the public ads
Korean by considering the characteristics of A, T
advertisement.
Students can make promotions using
visual communication methods.

Art A, M
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<Table 8> STEAM Program using VR for Construction

Time Program
1 Construction: Explore the structure of the house using
VR devices
2-3 Construction: Design your own house
4 Construction: Present the home design and
self-assess
5 Meeting of science and technology: Explore the
technology used in heritages
Meeting of science and technology: Explore the
relationship between technology and invention
7 Meeting of science and technology: Learning process
of inventing
3 Meeting of science and technology: Inventing and

designing your own building
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<Table 9> Ciriteria in National Curriculum related with STEAM
program for Construction

STEAM

Achievement Criteria
Factors

Subject

Students can explain about the natural
characteristics (climate, topography, etc.) A
and the changes of our country.

Social
Studies

Students can take a time to think the
Science importance of science through that weather S
is related to our life and science.

Students know the shape of the
three-dimensional figure by looking at he
picture that shows the shape viewed from
the top, front, and side.

Math

Students can explore the characteristics of
Art the molding principle and utilize it A E
appropriately by the expression intention.
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<Table 10> Analysis of Learner Satisfaction for STEAM

Program(Percents)
Question Not at Usually Normal Usually It really
all it is not it is is

I enjoyed science class. 0.2 1.8 17.2 30 50.7
I came to understand a
lot about science and

. . 0.4 12 17.2 34.3 46.9
mathematics  learning
contents.
I was interested in
science and mathematics 0.6 14 16.7 31.2 50.1
learning.
I am interested in science 06 30 156 295 483
and technology.
I enjoyed reading science
books and writing, 1.4 4.7 23.4 289 4.7
Twas thinking for myself o0 j65 35 62
to solve the problem.
I have done various
learning activities to the 0.4 2.2 17.2 32.0 48.1
end.
[ have thought of a o »g 131 x5 w8
variety of problems.
I tried to relate what I .
learned 1o real life. 0.8 34 20.3 32.3 432
I tried to apply the
knowledge learned in
different subjects 0.6 2.2 205 29.5 47.2
simultaneously to
problem solving.
U participated actively ) 0 g3y 5p 55y
and actively in class.
[discussed reasonably ) ) 55 g5 gg9 g7
with my friends.
I expressed my ideas to 12 94 175 26 162

other friends.

Roll e JtEA ZHE M DS HD AT 599
Question Not at Usually Normal Usually It really
all it is not it is is

I listened and respected
the opinions of other 1 1.6 14.8 31.6 50.9
friends.
I was thinking about the
importance of working 0.8 1.2 17.2 30.6 '50.1
with other friends.
Uhavea heart to consider 4 497 058 3338
other friends.
I was not afraid to fail,
but T got a sense of 0.2 1.2 16.4 31 51.1
challenge.
I am interested in jobs
related to science and 2.0 18 189 29 48.3

technology.
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<Table 11> Factors for STEAM Attitude Evaluation

Factor Domain
Math
Interest .at
Science
Respect and Respect
Communication Communication
. Math
Value recognition .at
Science
Self-di . h
Self dlr'ected Self-efficacy Mat
learning Science
Math
Self-concept .a
Science
Choosing a career path to science and Math
engineering Science
AE BYe dRTsRel ATl AE AoRA
[191[20], “gml&’, ‘el &%, ‘A7|FEd g5, ‘o
A HE Ao digh U848 sk g ol met Ab A
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<Table 12> Analysis of Learner's STEAM Attitude Evaluation by one-way ANOVA Statistics

Pre-test Post-test
Factor Domain (n=109) (n=109) df F ) p
M SD M SD
Math 912 284 966 29 1 1.84 093 176
Interest —
Science 1017 259 1011 277 1 0.02 011 876
Respect and Respect 1594 246 1641 244 1 1.98 .096 161
Communication Communication 1494 424 1561 291 1 1.81 092 180
Value Math 772 197 735 199 1 1.85 093 175
recognition Science 7.09 200 724 184 1 0.32 039 573
Self-directed Self-efficac Math 684 245 708 262 1 0.49 048 483
learning Y Science 692 233 699 238 1 0.04 014 835
Self-concent Math 843 209 880 200 1 1.75 .090 187
Pl Soence 826 197 882 201 1 4.22 140 041
Choosing a Math 567 134 606 133 1 4.48 144 036
career path to
science and Science 584 144 608 137 1 1.61 086 207
engineering
WA 755 AE B8] obele] <Table 129 2 3 HebrlEFzee s 4 At bsd
of AR W AFAAE B BT L A9 G FASRY AAE A7) Askel 2TES o]l
Ad S v FAHCE Fond Jods sgHdon, Hue Ve o 2 st g oA &
v p ity dAES STEAM ¢ o] gl 3 43 & 9l STEAMEZ=ZI9S 7)) B F3}ho]
WELG 2AG A3} 1849 AN RO BE FE BT F dE AL A Fotz wg gl A
A AR 5 HEEE Hol1 JSS AHE F 9 = a JoH121[14]01510161017].
ohogAR Hoh 9L Skl FelM AF Wk A B ATAE 7Ee) wd wake] AN AT 5
7F AR 7 AsrRd = deEbgth 53], B4 L e 7PN E 283 STEAM 22138 7
2 folme AT AP mels gL el & dhel 25l AT F YE AL vhAsY
5 ele 89l el whetel td AobAd dedo. vtk olsh wste] AHYAUYNE B4 STEAM =
2 =g A 2ade Augons AL $aEE /%
ARG R AN B WA R S 99 B 715 mgagel ANE Ade B Shed
W TS wasgn BAMCE fond 998 b ode AFHI AR BARAS )8
ANOVAR Fo2 23 r ottt p<059] HelolA A2 T e WIS AL Act 58] AAEe) A <]
o FouE BT WS wolE GG ANFE  EANAMANN FH EANASHL MFn
4 sk o9 a9 el wstel i Aebld  2mgst dAste] Bl Aozel Fuish BAS d
oo =&AL FAZ 5 QS o] FH Ak
7PN s 483 STEAMSE Z=a3-S J)
WEto g e e A g 2ok AR, 7P
8. 4= U A 21717] &8 S STEAM 259 §8<S £33 39
A Q1A kel o U}ﬁﬁh‘ A3 & xﬂ%i e]
5 o = = =
A Ak Ksd AAE des] g was w271 #E R mE Ene I °‘€ =
48 lgeln ACHBIGINT. S8l awers gy 9T S FEH IR ASHR STEAM k7]



StEAo| ME Jhed 2= ANA 1ws9 Hlu A7 601

L nfdste] AojFgetolA Aol 7lofstel A, 7t [6] Jeong, J., Oh, W., Yoo, K. (2015). Design and im-
A A7) 71S 7Ivke g sl vpoksk w9 sksAyt plementation of virtual reality educational contents
ES AR F Ao mZA, AlFzEe] Ak AA A1 system for smart learning. Journal of The Korean
Agargto 2 Qs GustA A#etr] ojeYd a- Society for Computer Game. 28(2). pp.231-238.
9 SFANES A 222 A4 Jhseith B 7 [7] Cho, Y., Park, K. (2005). Multimedia Scaffolding
FAA77E e Wt ghA deyol A gste] &<y Tools to Help Children’s Scientific Investigation
o 584 9 AIAE L 7O & ok uA, 7} in a Virtual Field. KIPS Transactions on Software
FAA7E EES wsEEE T AEC] 7 and Data Engineering. 12(2). pp.143-150.

7hedk shpHe] el Ve whE =ote] W [8] Abrosimova, K. (2014). 5 ways virtual reality will
slo disl SgAES] A8E FYAZ F U ol F change education. Hypergrid Business. Retrieved from
d, & FeoA o]Fojx]= ololyjo] Ff F HE http://www.hypergridbusiness.com/2014/09/5-ways
2utEV] 7] Sto A o] FojA= B4 ST EFES B ~virtual-reality—will-change—education/

) skl AlFIHY A Eylshy test HAEEA [9] Lee, K. (2012). Augmented reality in education and
(I8, ~nEY]7], 7 A7)7]) 5 830 rH training. TechTrends, 56(2), 13-21.

stEe] Zwnel Bl A oRA Shrzte]l [10] Merchant, Z., Goetz, E. T., Cifuentes, L.,
9 3440 295 71gT 4 Aok Keeney-Kennicutt, W., &Davis, T. J. (2014).

Effectiveness of virtual reality—based instruction
on students’ learning outcomes in K-12 and higher
Hnzs education: A meta-analysis. Computers &
Education, 70, 29-40.
[11] Thorsteinsson, G. (2013). Developing an
Design Application Method for VR Education. Understanding of the Pedagogy of Using a Virtual

Journal of Korean Society of Communication Reality Learning Environment (VRLE) to Support
Design. 12. pp1-11 Innovation Education. The Routledge

[2] Kim, J.. Lee, S. (2009). An effect analysis of Web International Handbook of Innovation Education.
basis Virtual Reality education Contents — Around Edited by LV Shavining. Oxford: Routledge.
the graphics transition —. Journal of Digital Design. ISBN-10, 415682215, 456-470.

9(4). pp.65-74 [12] Ministry of Education, Korea (2015). Elementary

[3] Park, K., Gu, J. (2007). A Study of Evaluating VR School Curriculum. #2015-74 (Annex 2).
Learning Styles onUser Attention and Memory [13] Ministry of Education, Korea (2015). Informatics

KIPS Transactions on Software and Data C@culm. #20157.74 (Annex 10).
Engineering. 14(2). pp.119-12. [14] Ministry of Eduction, Korea (2015). Software

[1] Kang, M. (2008). A Study on the Emotional Contents

[4] Park, I. (2005). A Study on Design Methods of VR Education Instructional Guidance.
Contents for VR Education on the Basis of Web [15] Shin, S., Bae, Y. (2015, December). A Study on
(4th). Bulletin of Korean Society of Basic Design the Hierarchical Instructional System Design of
& Art. 6(3). pp.61-72. Software Education by School System. Journal
(5] Shin, Y., Kim, Y., Kim, B. (2007). An Experience of The Korean Association of Information

Education. 19(4). pp. 533-544. doi: http://dx.do~
1.org/10.14352/jkaie.2015.19.4.533
[16] Shin, S., Bae, Y. (2018, April). The Concept of

Type Virtual Reality Training System for
CT(Computerized Tomography) Operations. The
KIPS Transactions © Part D. 14(5). pp. 501-508.



[17]

[18]

[19]

[20]

2w Sse| =X 223 5=

Computational Thinking through Analysis of
Computer Education Framework in the United States
and its Implications for the Curriculum of Software
Education. Journal of The Korean Association of
Information Education. 22(4). pp. 251-262. doi:
http://dx.doi.org/10.14352/jkaie.2018.22.2.251

Bae, Y., Shin. S. (2018. Autumn). A Study on the
Instructional Method by Comparison of Guided and
Unguided Learning in Software Education. The
Korean Association of Information Education
Research Journal. 9(3). pp. 129-135.

Park, P., Moon, G., Yoo, L, Bae, Y., Kim, W., Shin,
S. (2018, August). An Analysis and Suggestion
of Software Education Leading Schools’
Infrastructure. The Korean Association of
Information Education Research Journal 9(2). pp.
33-40.

Bae, Y., Moon, G., Park, P., Yoo, I, Kim, W., Lee
H., & Shin, S. (2016). Final Report of STEAM
Program Development in 2016. Korea Foundation
for the Advancement of Science & Creativity.
Korea Foundation for the Advancement of Science
& Creativity (2016). Research recruitment an-
nouncement for STEAM Program Development
in 2016

S P

o S 3

2006~2007: Indiana University

VisitingScholar
2007~2009: E-d gl A5FE L
S wg

2013~2014: University of
Georgia, VisitingScholar

2000~ A): DTS A
EEEER R

PRk 2ZES OIS,
STEMX S, A B9 2] nl S

email: bae@dnue.ac.kr

Post Doc.
191~ A @ 7S skl wl
PA ok Au A, Lz

e

ol )

email: pwpark@dnue.ac kr



2@ A

1982 @ AEgal A ekt

1982~1986: KAIST A]2~®l-g-s}t
ATa AT

1989: University of Oklahoma Tt
skl At} (o] 8pA1AD)

1995: University of North Taxas
Biekel A4keta (o] ShupAl)

1997~ @A o~ alSef shal alse
Aok A, dads

=
email: gmoon@dnue.ac.kr

ded

2004: o oist AFEHAEFA]
(A

2006: &< oistal AApA 4k st
A A}

2011: Z-fehetal A 4ks-okat
HRAL

12~3A] : oi7u S ghul A%

FAlRok e, o)
§, 2vlERL S, A}8A A
Rt pas

email: john@dnue.ac.kr

Aol e 7he

o544

200 P15 2:sho] o ghstaL 3}
g5 (Ph.D)

2002~2004: w|= ERIC CSMEE
HpAL e )

o)

Lol Feshasaly, wshu
AbulS STEM/STEAM 1l

email : hlee@knu.ac.kr

o 57

2017: Career and Information
Studies, University  of
Georgia, Ph.D.

Computational Thinking

email: innocreate2010@gmail.com





