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<HE IV-18> AT =2l Ay HA H74 HH
e o 7= &4 (N=13) Szt S
M SD Max Min
BE 1.231 0.599 2 0 766 .003™
H] 2] 0.385 0.650 2 0 650 .000™
Q1S Al 0.846 0.899 2 0 766 .003™
i =s 0.308 0.630 2 0 567 .000™
& 0.077 0.277 1 0 311 .000™
=% 1.769 0.439 2 1 533 .000™
A 4615 1.557 7 2 924 286
“p<.01
<E IV-19> vl =2l Aty HAF 74 H4H
5tel 24 IEEANTI s A2 7oE
M SD Max Min
B2E 1.077 0.760 2 0 825 014"
H] ] 0.077 0.277 1 0 311 .000™
21 E A 0.615 0.650 2 0 772 .003™
i 0.077 0.277 1 0 311 .000™
Rt 0.231 0.439 1 0 533 .000™
=% 1.231 0.832 2 0 785 .005™
A 3.308 1.932 7 0 970 889
“p<.05, “p<.ol
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o] A= Mann-Whitney URAS AL&3te] ALAAALE HlalsSdt)
F AT 7 APAAAN A3E vaste] <E IV-20>, <FE IV-21>0l A ASHA
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<IHE IV-20> =2|H Aln2 AIMAA 23 Hu(SEE2 t4%)
stelea et N M sD t p
213 13 4615 1.557
7 1.901 069
B 1 13 3.308 1.932
<E IV-21> =& Alnzy APHAA 23 "] (Mann-Whitney UZAA)
steles | met | N M O | mEae 'V'a”y”o‘lwg””e 0
A% | 13 1.231 0.599 14.19
nE 75.500 609
Bl | 13 1.077 0.760 12.81
A% | 13 0.385 0.650 15.04
1) 2] 64.500 135
vl | 13 0.077 0.277 11.96
28 | 13 0.846 0.899 14.31
¥ Q) £ A 74.000 560
vl | 13 0615 0.650 12.69
. 2% | 13 0.308 0.630 1454
5 71.000 270
vl | 13 0.077 0.277 12.46
A% | 13 0.077 0.277 12.50
23 71,500 286
Bl | 13 0.231 0.439 14.50
) A8 | 13 1.769 0.439 15.85
%3t 54.000 070
vl | 13 1.231 0.832 1115
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<E IV-22> =2|& Al AFAAL 2o v|D(SEEE tA4H)

stelea e N M sD t p

) 2% 13 5.000 1.472

) 1.620 118

W] 3 13 3.923 1.891
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<E IV-27> | IAEre] =2l AR AW - ALE Z3 B T(Wicoxon $EE9 HH)

st A N A7 M SD Z P
AR 1.077 0.760
HE 13 - -632 527
AFS- 1.231 0.599
AR 0.077 0.277
H| & 13 - -1.000 317
AR 0.231 0.599
A 0.615 0.650
H ol &= 7) 13 - -1.134 257
AL 0.846 0.689
. AR 0.077 0.277
o5 13 - -1.000 317
AL 0.154 0.555
ARA 0.231 0.439
g 13 - -1.414 157
AP 0.077 0.277
. AFA 1.231 0.832
%3 13 - -1.000 317
AL 1.385 0.650
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A4 A A 1 AN <E V28>0 AN
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7| =S A (N=14)
S E |zt So|lg
M SD Max Min
Q14 3.739 455 4.50 3.08 94 619
< 3.700 709 493 1.93 899 109
H = 3.744 405 4.24 2.90 940 417
T 3.729 437 4.25 2.65 76 051
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<E IV-37> At Foly AA Fd HFE

7| H(N=14)
She 24 Sig. p
M SD Max Min

34 103.571 11.614 123 ) 959 714

=347 104.929 15.163 127 82 925 .264

A &) 44 101.571 32.837 115 40 926 270

Al 121.500 18.325 150 79 938 397
At T2 -

Wk A 93571 24.200 112 40 701 .000

Fol= At 104.857 14.330 121 67 878 004

oy A4 115.000 16.984 139 73 911 161

“p<.01

Aol Fold Al W@ AR AR AR AFE TA0 U@ A%

24T AN AgerA PPl BEA Aow vhehgr

<I IV-38> H|mACH Foly HAL Fd HF

sheles M ;;)%%ﬁl (Nzl\zﬂzx Min < P
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=374 80.040 17.326 135 51 916 041"

A= 34 110.280 21.157 148 40 891 012"
A 86.480 24.227 145 57 912 .034"

Aéj;i ijjoﬂ 89.840 20.174 115 40 918 .045*
Zoly Lt 89.600 15.313 113 53 961 426
gely A4 97.960 17.820 124 53 959 391

p<.05
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<E IV-41> Zhol ohe REAN, Foly "R, o™ xfo fiE MEs
L= T At H| 7 g A
103571 81.360 89.333
AHA
11.614 11593 15.734
4% 118.214 90.120 100.205
A4 " 11.116 18.267 20.963
) 107.082 96.354
AHF
4.524 3.103
N 14 25 39
104.857 89.600 95.077
NEil
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A ALS
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N 14 25 39
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<HE IV-48> AT =2l Ay HA H7N HY
7|=& A (N=14)
atele 4 Sig. P
M SD Max Min

BE 1.214 0.426 2 1 516 .000™
H] & 0.286 0.469 1 0 576 .000™"

W 21E A 0.714 0.825 2 0 167 .002*
o 0.429 0.852 2 0 516 .000*"
s 0.000 0.000 0 0 - -
o 1.643 0.745 2 0 532 .000™
A 4.286 2.128 8 1 965 801

“p<.01
AP G =4 Ay AbdgARe] Aael diste] AarAd A8E AN 2

<FE IV-49> H|WEct =& ADH A M 4d
7| =S A (N=25)
sl Sig. p
M SD Max Min
BE 1.240 0.523 2 0 691 .000™
H] 2| 0.280 0.614 2 0 515 .000™
HR1E A 0.520 0.586 2 0 721 .000™
i 0.360 0.638 2 0 610 .000™
Rt 0.160 0.374 1 0 445 .000™
=% 1.280 0.737 2 0 785 .000™
A 3.840 1.599 7 1 918 046"

p<.01
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213 14 0.357 0.497 16.36
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H] 1 16 0.188 0.403 14.31
213 14 0.643 0.633 16.43
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Ha | 16 0.563 0.814 14.69
%] 14 0.143 0.363 15.07
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Hla | 16 0.250 0577 15.83
213 14 0.143 0.363 15.14
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Ha | 16 0.188 0.403 15.81
213 14 0.786 0.699 12.07 .
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104.500 750
Hla | 16 3.563 2.279 15.97
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Ag 14 0.714 0.726 16.64

96.000 462
H] 3L 16 0.563 0.814 14.50
A3 14 0.429 0.646 16.43

99.000 486
H| 1l 16 0.375 0.806 14.69
A3 14 0.286 0.469 17.29

87.000 108
H] 3l 16 0.063 0.250 13.94
A 14 4.429 2.243 16.89

92.500 412
H] 3L 16 3.875 2.446 14.28
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<E IV-100> B[R EEH =2[H At ARY - A HAL 2ot HR(HSES tH4Y)
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i AR 5.000 2.398
=g A AlnE g4 25 - -1.797 085
A 5.520 2.648

<3 IV-101> H|W &t =2[H Al ARH - AFS 23 d] W (Wilcoxon 59 A7)

ste| o A N Al7| M SD Z o

AL 1.280 0.678

HvHE 25 - -1.897 058
AL 1.520 0510
A 0.720 0.737

H| | 25 - -.187 851
ALE 0.760 0.779
A 0.720 0.737

H ol 5 A 25 - -.302 763
ALS 0.760 0779
_ AFA 0.840 0.850

I E 25 - - 577 564
AL 0.920 0.909
AFA 0.120 0.332
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Sl 3.391 0.771 4.400 1.870 933 142
H = 3.556 0.633 4.900 2.290 958 455
H 3.536 0.566 4.580 2.350 987 989

44 B4 An Bsta gan 94, Fo), gusk i Aol 9@ 9
SEo] BT §o5#9 056tk A7) wie] AT Al Aol it
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Ao 2= el ahA] @& AR YERRT

<IE IV-103> Ztstnt e El HolXM Qo ALY - ALSZAL 2o} H| W

519 e~ Al 7] N M SD t FoE
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o] 4] - -1.905 071
A 22 3.895 0.768
- AR 22 3.391 0.771

Zn) - -1.588 127
Ap3 22 3.603 0.876
AFA 22 3.556 0.633

B %= - -555 585
A}E 22 3.635 0.829
- AFA 22 3.536 0.566

3t - -1.302 207
A} 22 3.690 0.768
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<ABSTRACT>

STEAM Education Program based on Programming

to Improve Computational Thinking Ability

TaeHun Kim

Major of Computer Education, Faculty of Science Education
Graduate School, Jeju National University

Supervised by professor JongHoon Kim

The purpose of this research is to develop STEAM education program based on
programming on to improve computational thinking ability, and to apply this to the
field of school and to verify the educational effectiveness.

The development of advanced science and technology changes modern society
rapidly. In the 21st century, the issues, which should be based on integrated
knowledge and thinking such as environmental pollution, food shortage, energy
depletion, are increasing, and there are limitations to resolving these issues with the
existing knowledge-based approach, and in order to resolve these, integrated and
creative thinking skills and power of execution which transcend knowledge are
needed. In order for the learners who will live in the integration era to grow into
major talents to lead the integrated society, they should learn computing principles
and technology that penetrate the integrated knowledge and the core of integration
and cultivate the ability that is necessary to solve the problems creatively and
efficiently.  Under these circumstances, this research  developed the
programing -oriented STEAM educational program to enhance students’ computational

thinking and integrated thinking.
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In this research, in order to develop the STEAM education program based on
programming, research was conducted according to the stages of ADDIE model.

In the analysis stage, literature research analysis on computational thinking skills
and STEAM education and programing education and the analysis of preceding
researches on STEAM education utilizing programing, and the learners’ demand
analysis were conducted.

In the designing stage, in order to develop the educational program that reflects
the demand analysis of the analysis stage, the elementary school 2009 revised
curriculum was analyzed and based on this, the learning standards were selected
and the role of each subject element of STEAM was determined. In order to
determine the form of integration, integration types were selected, and for the
STEAM education program, the loop learning model was selected as the learning
model.

Based on the design prepared in the design stage, 4 STEAM education programs
based on programming were developed.- The developed educational programs were
divided, according to teaching strategies and input method, into the =¥
programing-oriented STEAM education program, the sensor-based scratch
programing-oriented STEAM education program for donation for education, the
scratch programing-oriented STEAM education program for afterschool class, and
the scratch programing-oriented STEAM education program for the regular school
curriculum.

The STEAM education programs based on programming were applied to the
experimental group through education donation, after-school class, regular class for a
total of 4 times, and the control group, which was treated with general programing
learning or traditional separate subject class, was selected and the program was
applied.

In order to examine if the STEAM education program based on programming
developed in this research is effective in enhancing the affective domain of the

learners’ creativity, logical thinking skills, and science, the null hypothesis was
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established and tested.

As a result of evaluation, it was confirmed that the experimental group which
learned the STEAM education program based on programming developed in this
research was significantly enhanced in creativity, logical thinking skills, and science,
compared with the control group which had general programing class or traditional
separate subject class. Such results of this research can be interpreted that the
STEAM education program based on programming had positive effects on the
learners’ computational thinking skills and integrated knowledge. If, through
follow-up researches, the STEAM education program based on programming
developed in this research is continuously improved and its effects on diverse
learners are analyzed more systematically, the programing education to enhance
computational thinking skills and the learning effectiveness of STEAM education for

integrated knowledge will be maximized.
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