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Abstract

In this paper, we evaluated educational effects of H-STEAM group play contents(a course) and

tried to suggest a convergent model for college liberal art curriculum. We opened a mixed

course(math, art, engineering, and humanities) with team teaching for this purpose. For the test, we

collected data from survey, K-W-L sheet, and reflection paper from 23 students who enrolled in this

course. Students should do a team project during the course, propose a new group game, and write
K-W-L sheet at the end of each session and reflection paper at the final stage. As a result, it is

said that H-STEAM group contents had an effect on students satisfaction and achievement. During

the course, students made academic efforts and were able to construct convergent knowledge from

the four fields. From this study, we are sure that H-STEAM contents can play a substitute role for

the traditional liberal arts program and innovate the curriculum for the knowledge convergence

society. °
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Table 1. Convergent knowledge of Traders
Field Convergent knowledge
Colonial exploitation, Imperialism, World War,
H Unfair  trade, Free  competition, Human
conquest
M Deduction, Continuity of numbers, coincidence,
Topological pattern
A Metaphor, Interface Design, Continuation and
Severance, Repetition, Aleatorik
£ Touch—screen technology, Holograms, Game
Money
H=humanities, M=math, A=art, E=engineering
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Fig. 2.Alchemy Interface

Table 2. Convergent knowledge of Alchemy

Field Convergent knowledge

Accident or inevitability, Competition
H andcooperation, Severance and creation,
Lucky number 7, Meaning of 100
Mathematical meaning of number 7,
Geometric pattern of the periodic
M Pattern of the deduction,

Pattern  of the probabilty and the

table,

coincidence

Metaphor, Interface Design, Scene and Cut,
A ! o

Geometic pattern, Coincidence
£ Value engineering, Game theory, Zero—sum

games, Nash equilibrium
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Fig. 3. The Company Interface

Table 3. Convergent knowledge of The company

Field
H

Convergent knowledge
Competition and harmonyrbc,
order, Role, Mutual respect
Pattern of the deduction,
M probability and the
comparison of numbers
Brand Design, Interface Design, Symbol of
color, Continuation and Severance
LED, Nash equilibrium

Rule and

pattern of the
coincidence, Size

2.4 Korean Chess
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Fig. 4. Korean Chess Interface

Table 4. Convergent knowledge of Korean Chess

Field Convergent knowledge
Philosophical Heaven—Earth—Human,
H Additivity principle of Korean alphabet, A

guessing competition

Pattern of the shape(Geometry), Pattern of
M the  deduction(Logic), Pattern of the
position(Topology), Pattern of the
arithmetic(Algebra)
A Combination of Hangul, Interface Design,

Imagination and inference
Big data, Touch-screen

[1l. Effects of H-STEAM Group Play

Contents
9)9} 7ro] H-STEAME 1830] ws Zul=Z 3 7]
AAA oSu g 483 & FPuUe] aRdE A5

Aryst wu A% Ashe ot g,

197 T

B ATE 98 FEH 2409 K theelA 20148 18
7] I oE Holo A AeE gurk BAS A}
of SR, AAE B FAEL 180 7, 250 79,
38 49, 43hd Yo % 239oln, olF FIAAL 17
%, A , gom 7493

o] g
K-W-L Sheet, %< .
o] 2 Qate] Zjdte STEAM Z 213 71
omW[3], AFF

g AT

ZAAAH &3, 3) LYY §7, ) 7Y VFER A
fglom 2 gL g o, Ay, mEelt, a3
A g, A8 a3A gy ]

A ebol] STEAM 59 A9

L Lo

% K-W-L(already Know-Want to know-have Learned)
Sheet[12]0] 7} ool 5 W& =7 & AES J
fom TZAE Wiyt g & HFHOE HAAAE JA

= ar &

% ol PAE ATEEe Be 2o,

1) W84 (Learning content) &%
O U= Q&8s AluE wie ol
@ ye de 2
@ e 48t
@ Y= 7EH(
® 1FEelE FH

t}.
2) A A2 (Creative design) &3+

® ZRAE BAE FsP) olstsn olF §FH o 8

a3k
Z2AEE SAsEA Bzt SEA 258 AU
2~ 0lo]
T MR

© ZRAEES Fi) APEe BekL AR A4S 3
71817} wotk,

ohe 9] AE MuAS o, AFIL 5
A5t

)
-0,
N
2,
(=}
o

3) W5 (Teaching method)® §&
@ LEEol7b FFA At Bl HUrh
@ HEA Wyol 74 Atadl Tl ULt
@ 7} ghEe] FHARE e Ayt
7} 3HEe] =) WA(QE->F3->ele->T3h7E 44

B g5 §34 Alae] o] HIUh
4) Y=EE(Class satisfaction)

©® o skt A4S 7 we 5
of

@ ZJAA &S & 5 e Aol 7t
o] e w7t "EA e Ao wkgict
© Z2AE FPA| dasor AP Aol NSt
@ T2l Tkt Am s Ao E ZlgEojx &
o}

5) 7§47 (Improvements)
STEAMaLS-2 “F8h, 98}, 7)<, 38t e A dE 1L
Hate] 7} St TSI AT FAOE WS o



33

Educational Effects of a H-STEAM Group Play Course in College Liberal Arts Curriculum

o

NS STEAM

ol AT

Aol A

%Jo] STEAM $¢jo.2

e

7189

W= ofoF &

Mo

]
Al
T
i
oR
B

5]

T
IH

a1l
00
oH
e
|

& SYAG] 5

5 A3}, 7 Eofell iR

KX
o

P3|
3
STEAMLS

4.102,

w9l )

167}l 471

=

4.566,

L

T

el

dl, °]

4.312,

o

T EAZE AAARL, &

F3let. [13]

.

L

L

R ETdy

]

D2

gt

45022 EF 4.0 o]

THAEANA tha B

ol A= v

=

-
oo AEH 44 550l YoIA

@4 A

o

L
L

o] 718 8AR FoH A9}

el

ol e 5]

= &%
oltt.

Eo] H-STEAM %

&= AR E A

=]
RS

Ao wol7|

5>

=
=1

o,

sy

2313

el

s

*

A 227

=

L=
=

3

SHA
S}

}

k<
hi

ofel)
REEIN

=

=

o]

=

4. K-W-L Sheet 24 Z 3}

3

i
el

STD

0.665
0.757
0.590
0.878
0.593
0.499
0.656
0.728
0.583
0.559

0.647

4.43 | 0.590

AVE
4.48
413
4.43
4.04
4.48
4.31
4.61
4.61
4.57
4.61
4.57
4.30

4.35

of
of

thinking
thinking

Artistic representation
Scientific principles
Convergence Output
Academic communication
Creative Output
Convergence

Group play

Convergence

Team teaching

@ | Application of various fields

® | Understanding Convergence
®

® | mathematical principles

@

® | Use Imagination

@ | Liberal thinking
@
®
(@)

®@
®

&)

Field | No| Summary of the survey
The Average of Learning content
The Average of Creative design

Lear
ning
cont
ent
Crea
tive
desi
an
Tea
chin
g

Table 5. The Results of Survey

}

ke
u

ool 3

=
=

oA

TS

°

le=]
=

H

Jict,

gol How 3

A
=

=

ERR]

Z o

0.935
0.728
0.507
0.507
0.669
0.913
0.483

3.78 | 0.902

3.65
4.43
410
4.57
4.57
4.38
4.33
4.67
4.50

of
of

thinking
acquisition

Appropriate Class time
Appropriate Cass steps
Convergence

Team activities

various fields

Team teaching

Team activities
Teaching method

Knowledge

®

The Average of Teaching method

@) | Creative activities

The Average of Class satisfaction

met
hod
Clas
S
satis
facti




ol

=
-

|

ol
X

ks3]
al

G

otk vy ojwl Aoz

L

=
= -

[e)

Bt whHo] ofziope] o] 2 of

5ol 2tk 53] =olgt

A

=
L

=

=]

p

W& ZA7E o HaL A

ek

& g0
ol
2

o] Azt

¥
oA Eele] ¢

==

ARk A2 ]

3

SFA

o 25 A

g]

e

[z ]
=2

=
§lo] 224 6AIZEC.E o] Fol AT B AjEAl

=

Journal of The Korea Society of Computer and Information

&3

34
SkaL wro}
g

°©

3l

<

o,

#) o} ofel

J) mla mﬁ = T R KR o W Aror «f ) o @O do P T T
= e o = U R o o5 © ™ F El
Gy T My RHpTR w2 4 oo Mo
B R < Plo o iy | o| nk
4 L ﬁ%m@%% iwﬂ«ﬁé?ﬁﬂﬁﬂ% T T Ex P = b
of 2T Ty L B BT oo w oM i R S
=T T N A ~n o o < oy =X 4 o Uﬂ_WF =3 X o] oy 9 omo X = EW £) &
[ T = ~ — N X . KO ! = -
2 wptv $iTdl TELTigtail 0 T24T % oaf
o S Ew Mdw D et S %14@ =
q WOM Qn_ ,@; ,.qu OW ok ‘%o,uAl\uAl Hﬂ ﬂ.ﬁ . © e T o) R UE ‘WA " el MM A_I HT_
EWE aglls ﬂ%%ﬂ% W e RN ) Mmamwa -
ar o = B M = ps T T X RO D ﬂorﬂﬂﬂnwo ™o I o E =
T s WS AT — 3 B W X o T W o
o X (N N— B2 = w X o= O ~ T
CTS ghEI (Tt GE2TLT Tl BEZw oz 0%
P WaRs fXFID ﬁ@@ﬂ%%gﬂﬂiw 2Ty EEIr
R fue X c =0 . -
Bx® £X @ g @ME@@@%%W% PTET = E R
Ve wl N ool R g e =M o ol
TE® T BT hghepPy T ogRYTLw ITE RGN
wo oy = o O —o e o ) Hoarmo7 max W mﬂowkdrﬂ aemmﬂ%
swpd Feld Hewgts PXTeL U@ E Mo N - I S
o o &?mﬂmo MEZRE o gy B o o = oo T T om Do FIRCHR I = § g
Elig wo®mw  {YTmed oW L= E W g N wos s Do
< N Wq HT_ Q‘_ Wi .mE ‘U| .A‘.# ﬂlrL MJI JU AT ‘m m@d ‘m L%‘_ ‘Mﬂ el lv_Al X M‘_ _I._O HT Mﬂ a‘_ ‘Ul ~N J.WA © ‘lﬁ
— e
i Gy WHRIATTN G s T T gy A SN
TR vV ey TEABHET Thompabmobm . TRE T P s e
D o o Mo TNHBPT T BT D Up ER S e T e °
~ ) e el TR Y BT W ol B {Jn S
3 o = T - B E T R ME % T
U oo ) - o~ ® W 9% Bh Mo~ 5 Wiy i R L
~o 0 et | n S
< T e N mﬁ awo g ™ ww oy P L= R
) T o3 03 Taz=al g L 3 0 TZ
o R o o9 TN OB ™ oA
ST = N e = Mo =y = oh
| T oL o R S = ) # % ™
R ‘_: = B R oy @Hﬂdoﬂaq ™ w oo X m.ﬂ (- % il q%ﬂr
B BRI ™ o o m oy {4 oF w0 X wH
g o g X o T B O 4 o Mo AR R B = &
% gy B g P oo 2as s F oY - oz R
—_~ il o S ojy Bl H r o 9 °
iy X TR | —~ AL oF —_—
n N wm o W opr WO g T ®wN T WX % g T A7
=~ B o o o oo H 9 o _ o - PR RO
E T Jﬁhmm‘_ o O#Wﬂ% ﬂﬂ_ﬂ&ﬁ Wﬂ} mwmwr ofy Hﬂ_ldrﬁoﬂﬁw_ruﬁ
M RO L & I R N o MR - o W =
s pi ol 0 o o AP oW o wp U R [ 1 G LY
= (- (X T =~ ™ or = NG A H 2 =
N \WME 7° N T {In il H O#E ]7rL = s 03 ) w* ~ g X iaﬂo plo
T FORE M T L [ R TRl " R R
i Tor 1‘./| 6N HL 5 N dr o o x* | = = < ,UF " T N HL o ¥
=o il o I U= i o o™ X o o Al ~ X
o A o = = EN Mo i o LI or X oo g ®
B iy oy 5 Jr 20 %o m O noA- X = oo n o OF 0 ro Mo B o %
|rﬁ n__wﬂ_ W OT T o) - ﬂA_.O o ) 1le ‘Zﬁw mmE o ﬂW ﬁﬂ_ O# ﬂ = .Cl A_____._ o) O_ o) ‘Ml O#E £
ol 5 T Va‘d'i] oy BN = H o % LHE =m o W
Sy 4 T mEag A RV e o T ﬁJanATﬂ
o ~ . oR ! . =0 — P 5 ol oy X X R 9 _
Ty mpghviséy FRRLRLE saPvTEL 27 Tifex
TR LR, LL® e s LR E T LFELLT



35
CERS

Har 4 A

=

=

7] §18f ofelt]of

Fobal =zl

S

o] A i

VRS

1

ks
pal

A =doll o

Educational Effects of a H-STEAM Group Play Course in College Liberal Arts Curriculum
A

°

bl obelst 2

47}3]

ERIEER:

]
=

E

al

A

ok

[e]

al

Azt weha

=

 oher

o

o]

=

=

A

&

)\EI

shpel

25715

staL Aol Aol o

L
T

o

L

T

[e]
A&

B 1 3}
43} B Anc

L

T

S} A
o

EERE

L

L

37}
o|3ith.

Ja= |
Gl
o=

pd
=

k9
e
flac

L
L

=55 I

B2 AEo| 1

}

T«

|
3]

Azl o
e 7190

O

&
ol
el
ol
5%
H

Wb e Rolu.

9

FAE vHAWA o] AnEel

5.3 WE J}x]

o)

o~
e

1.

=

[

oA A=A ofop]

=
=

ko] =it

=
=

A

=
T

=
\mo
N
05
L

A 4

=

of 47 Eolrh

1=}
R

Suete o 7

S

P

o

=

etk el g+t )

9

A1
A

af

5

o]:i
ko, 2l

e

\=]

Elalq= A bl

al

A

L
L

2 ofe] Abgte] mel e ol Hrh

ol

ol

K

HH

=

=

o

A Az oo]dio]

=

L

3}
A -

Far

Foleh 2% Hje

Auj
jul

214
5.4 JNMA

H-STEAM?

o] g=ue g} .

5.2 8585 It
A=A

i ATt

=

=
o

5

A



36  Journal of The Korea Society of Computer and Information

£ 02 Eojel A%} 29 o
A% v 3AH W) TS D 5 Aeieh WPl
WA A0S & SHAEE AT, 1 WEe Oe P

o Wl Al
A 2~3EckR AR skt Aol ¢
o 1559 ARt 47HA] 84 o 7)ol U d2 A
2 Z1RAQ AT T wy g3 wge) eulzh 2
F oFlAE A Ak U Azl i 202 Uy §% )
A B} o F ol Bl e dE, 71E 52 Sl
T Hulo) auq/q IZAEES 285 A ojdr}
ol izl 710 € QY] wliel 7

vt 2t A0 Al W s 29T S
O\l [e]

=
+

}11

S b 2 BARE 2 GRRORY Fohd Alho] 5
Stk Zoltk, 2alA BT AR E 1 A1) e
gtk @5 SRS AN Bastk du

[V. Conclusions

& 7= H-STEAM® i=olghe 94 W27t 7t
A w& a3dE ASe] 918 H-STEAM 7]wke] T4
To] FH=S A st dalgol Agsta a1 AxE A7
shoitt. o1& el = aAe) K disd] &g dxE e
skolord 23] Aol stk UL 4] wAt
Z47ke] At ool i AelE sglon S 4749 |
o= tprolr] g E H-STEAME 15508 /Mdale 22
AES Fsglt 2 dee feM deAh K-W-L

o

i BAAA 5, 25
0 ol W &

AAe A7l ?'?}74]7} 3

&
fincs

kD
e
A

1% %
do -
=t
2
>
>,
1o
-4
oX,
=2
o
_'\-L_I,
N
%

Sl
A r_\;
o

|
T
wn
=
@D
@

T
2
12
12
fr
e
1z
i)
Y,
K

Mo — b ¥9 [o N

=

f
[}
©
it
o
£t nR g K oo -

PR e Qo o
.-E f il
o f:

N

2

224 %sm ok ofelgg BaUAT MEA AN
2 HYow AAAoR FAAH HIE 51
Hae =7 UARIAIG Y] o] - 9
Sl 2 FE =A HdvkaL ekl
=999 A =olol A AL vl tigh o] u
= A9 wigtEy e @] #alo] wWol &34 gl
gk 7k Gt Lrebg
&

FolA 2 B3 SHSo| ¥ ZmAES

(|

ol
ol
1+
>
01014
m

3
Lo
o2
19
o
‘lf 2

£ 08 o ooy
%
122
2
lo,
e

= 2 = O

=z 5
S SAY ZHe] 78S 27 5 8 uSe] 7H QIEE
2 7 g AGsFA §FAA Y F5 SHAAE A
52 e AZS 7H 4 A Hdvka gl ol et A
© 2 Ho} H-STEAMY Zdl=7} 7HA] =
= A4S g 7 Utk

ATE gt §@AAe] FxEa FdH el o
Q1 AA} Azu= Aol H-STEAME 1gFEe] el
7 &l wse] d ¢ 9SS B a gtk Eg V)
Eo] Oz wgRr pEHA AA7NEE SEska
H-STEAME Z1g=0l2 385 AEA ATd & des
BT} 3sdolgle HAYAIzt £502 Qsle] bt 4
ool AHE AAE A=A WA X dAE glov
H-STEAME 18%0] Zul=2 /jisldA] o wg §33 %
2] A I o)A TR AE] st T Ao A4S Adst

Arft] AT oot .

REFERENCES

[1] W.D Kim, "Challenges for creative fusion talent", STEPI
Insight, Vol. 67, pp.1-31, 2011

[2] W.D Kim, "Building Conceptual Framework to Bring Up
Talents Capable of Creative Fusion: From the Perspective
of Fusion between Science and Technology and Art",
The Journal of the Korean Society for the Gifted and
Talented, Vol. 11, No. 1 pp. 97-119, April. 2012

[3] Y.H Choi, J.A Noh, B.U Lee, D.Young Moon, M.H Lee,
Y.Cl Chang, G.M Park, D.M Son, Y.J Lim, and E.S Lee,
"Development of STEAM curriculum model for cultivating
of creative and integrative thinking person", KOREAN
TECHNOLOGY EDUCATION ASSOCIATION, Vol. 12, No.
3, pp. 63-87, Dec. 2012.

[4] J.S Kim, "STEAM Education", Yangseowon,, 2012

[5] JH Jung, J.D Jeon, and HY Lee, "Domestic and International
Experts Perception of Policy and Direction on STEAM
Education", Journal of Science Education, Vol. 39, No.
3, pp. 358-375, Dec. 2015.

[6] S.H Baek, and B.RLim, "A Study on the Effectiveness



Educational Effects of a H-STEAM Group Play Course in College Liberal Arts Curriculum 37

of STEAM Contents on a College-level Arts Program”,
Journal of Korea Design Knowledge , Vol. 30, pp. 179-188,
June. 2014.

[7] SK Jeon, and Y.J Lee, "Art based STEAM Education
Program using EPL", Journal of The Korea Society of
Computer and Information Vol. 19, No. 4, pp. 149-158,
April. 2014.

[8] SR Jeon, and T.W Lee, "A Strategy using Writing based
on STEAM Instruction for Information Gifted Students'
Creative Problem-Solving", Journal of The Korea Society
of Computer and Information Vol. 17, No. 8, pp. 181-188,
August. 2012.

[9] HY Lee, "Understanding and application of STEM/STEAM
education based on scientific inquiry and creative design",
BooksHill, 2013.

[10] S.H Baek, and B.R Lim, "A Study on Educational Contents
Design and Development of ‘H-STEAM’ Group Play",
Journal of Korea Design Knowledge, Vol. 33, pp.
255-264, March. 2015.

[11] Y.H Choi, "Features and configuration of the humanities
elements of the play as a fusion-complex
education-Around the Play and See Science lecture case
of Kyung Hee University", 2015 Korean Association of
General Education Fall Conference, 2015.

[12] D.M. Ogle, "K-W-L: A teaching model that develops
active reading of expository text", Reading Teacher,
Vol. 39, pp. 564~570, 1986.

[13] Y.S Baek, H.J Park, Y.M. Kim, S.K Roh, J.Y Park, J.Y.
Lee, J.S Jung, Y.H Choi, and H.S Han, "The direction

STEAM

Learner—Centered Curriculum and Instruction, Vol. 11,

No. 4, pp. 149-171, 2011.

of  Korean education", Study on

Authors

Byungro Lim received the Ph.D. degree
in Instructional Systems Design from
in 2001. He is

currently a professor in Humanitas

Indiana University

College, Kyung Hee University.
He currently serves as a president of KAEIM. He is interested
in instructional design, mobile learning, computer education,

and universal design.

Yunhi Choi received the Ph.D. degrees
literature  from  Korea
in 2004. She is

currently a professor in Humanitas

in  Korea

University, Korea,

College, Kyung Hee University.
She is interested in Korean classical literature and

korean culture.

received the Ph.D.
degree in Mathematics from Chungnam

Jaehyeong Bae

National University in 2001. He is
currently a professor in Humanitas

College, Kyung Hee University.

He is interested in functional analysis, nonlinear
analysis, and operator theory.

SeungGwan Lee received the Ph.D.

H degrees in the Department of Computer

w Engineering at Kyung Hee University in

3 2004. He is currently a professor in Humanitas
College, Kyung Hee University.

He is interested in artificial intelligence, meta-search
algorithm, multi-agents, ubiquitous computing, image
processing, ITS and IOT.

Soohee Baek received the Ph.D. degrees in
Media Art from Soongsil University, Korea, in
2010. She is currently a professor in
Humanitas College, Kyung Hee University. She
is interested in media art, digital game art and
% interactive art.



