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Abstract

The purpose of this study was to develop the STEAM educational program based on the computer

programming. STEAM education has been recently attracted to a lot of people.

We had a focus of

computer science in STEM fields. We used the programming language for learning KODU. We selected
appropriate topics for STEAM education and learning programming. We developed the educational
program of 30 hours about selected topics and had classes for 4th and Sth grade elementary students. In
order to verify the effectiveness of the educational program, we analyzed the results of pre- and post-
test about GALT(Group Assessment of Logical Thinking), TTCT(Torrance Tests of Creative Thinking),
science-related affective domain, and mathematical interests and attitudes tests. In the analysis results, the
education program we developed had positive impacts on creativity, logical thinking, and science-related

affective domain of elementary school students.
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<Table 1> The topics of selected STEAM programs

Subject Issue
Environ-ment | The Earth is Getting Warm.
Biology Protect the Endangered Species.
Energy Save the Energy.

Space Discover the Footprint of
Extraterrestrial life
Traffic Creating a Traffic Safety City

3. STEAM ug ZZ]24o| X
WA= e 5 9

2] A A Al
% £S5 <Table 2>

o 7 dAMEE e A5

of AAsFAT

<Table 2> Detail contents at each stage of the
education program

Step Topic
Introduction of Kodu
Design my world
Learning | Control using the Timer and Score
of Kodu | Make an object
Control flow using the page
Various function to storytelling
The Earth is Getting Warm.
) Protect the Endangered Species.
Learning Save the Ener;
of STEAM |2 &
. Discover the Footprint of
Subject L
Extraterrestrial life
Creating a Traffic Safety City
. Prepare of personal project
Project - -
Presentation of personal project
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and Technology)®] IMaST (Integrated
Mathematics, Science, and Technology) 2 4 E o]
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Science,

+ Motivation
+ Present a problem in story books and
everyday life

+ Investigate, present and discuss scientific
facts
+ Ideas for programing

+ Programing regarding to a topic
+ Sketch a digital storytelling

Applying

+ Create my own program.
+ Make a creative story.

+ Do digital storytelling
+ Mutual evaluation, Present my thoughts on
the learning activity, Wrap-up

[Fig. 2] Learning cycle
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<Table 3> Experimental group
Grade 4 Grade 5
Total
Male Female Male Female
7 5 3 0 15
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x Hn ot

<Table 4> Detail elements to evaluate science-
related affective domain

1.1 Cognition of science(CS)

1.2 Cognition of science learning and
teaching(CL)

1.3 Cognition of science related

© careers(CC)

1.4 Cognition of importance related to
STS problems (CT)

Cognition

2.1 Interests toward science(IS)

2.2 Interest toward science learning(IL)

2.3 Interest toward science
activities(IA)

U] 2.4 Interest toward science related
careers(IC)

2.5 Interests/anxiety(I1X)

Interests

3.1 Curiosity(AU)
o 3.2 Open-mindedness(AP)
Scientific || 3.3 Critical-mindedness(AR)
Attitudes || 3.4 Cooperation(AO)

(A) 3.5 Voluntariness(AV)
3.6 Endurance(AE)
3.7 CreativityAC)
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3. o4t ™k} <Table 7> Analysis of the GALT result
= el g Kodus o] 89 2w li Subscales | Period | N | M | SD t P
) Z/\]o o] Al&HAX
° ° STEAM n 2] Aol c Pre |13 [1.231]0599] T
A GFE dolry] ) ARGl A =g oS post | 13 [1.231]0.599] = :
A ApaE, Zole, spehiste] BEE SulEw Pre | 13 [0.385/0.650
‘}; %«lﬁ; v}l l 3 Rl Prop. o173 T0.385 0 6501 0-000 | 1:000
AARE R 8] APART] Al cont. |_Pre_[ 13 J0.8ac[o.s00] " T
W TEgAO o7t APAALEAALS wE O™ [TPost |13 [1.077[0.954] '
Pre | 13 [0.308/0.630
35 = A o Al Elod o Eo -
gte] = 30xA19 Ygow FAS oW T Prob. post 113 To.262 10,6601 1477 | -165
17J2- <Table 5>l #|A| &kt Pre | 13 [0.077/0.277
= O AN . . .
Corr. post 13 0.000[0.000] %0 | 337
<Table 5> Procedure of the program Pre |13 [1.769]0.439|
Comb. 505t 13 [1.846]0.376] 0% | 84
Days Program_Contents Overall |2 g 4'(6)(1)(5) }'ZSZ 2739 | 018"
Davl Orientation and Preliminary examination Post 3. A7
Y (3rd period) *p<05
Day2 | Kodu Language Learning )
Day3 | 1, 2 Subject Learning w4 A AAEAREE (0231, SHEed
Day4 | 3, 4 Subject Learning (+0.154), =F=2(+0.077), =88 Ay A
Days | > Subject leaming (+0.385) oAl yto] Fatdith 53] =g
Pr()J.ect preparatl(.)n __ 2 Aol FA HEoA %7} p=018%
Day6 | Project presentation and Post examination
TRl 0.05K T Sol T Al FAF R
B ATo] A AE SASS <Table oo} gy o€ SO HERIT,
A A% Kodus o]&d ZEau T4
<Table 6> Experimental design STEAM 1 T2 3o =24 Alag A
G | o1 X 02 oA AR 2RE Foes g1 + A
t},
G : Experimental Group
Ol : Pre-test 02 : Post-test _
. 2. &o|x
X : Input STEAM education program o~/
2o A EAS S8 AdAoR Qs At
V. o472 A1 FAAE A e e A9 1319
APAAREHAL Aol ko] g R tHAS
1o=2R A Ansignt gelele] 7 akel eat mEdS
KoduZ o3 xz7em F4¢ STEAM 1w = °l&dtel mlastglon Fed A= ot
& x2oo] ARwe) w4 Auee) vz SAEE FEVT WL A FEE HE
QP golur] s AAAE GAF Ankg o HFE olEstel vkt
SEE Y ow ¥Mste]l ANE <Table 7>] B2 Az FelYe] nE &9 Qo B
AN 158 AL FoA AreAx A2 A Tl ol Ae® deRdth O FellA
How og) % 1399 AdAdn2 BAakt), = A S =7 22 000, 001
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<Table 8> Analysis of the TTCT result

Subscales |Period| N M SD t P
s o B o0
oy B (BB GII|
e | F B ISSOn
Elaboration Iif:t g 1(1)21;:(1)(5)3 196.984903 -1.363|364
o[22 1RO oy
Average Pre |13]118.000|15.476 3.133].009"

Post | 13 ]125.692(15.628
*p<.05, **p<.01

o I AWt FAASE wWe- fFod o=
UERRTE B3k o) Aol tish fok oA
0097 UERY 2 Atol|A] JEst Kodus ©]
3t STEAM & 2 7#o] sH3E59 AR Z¢
A Are 34, 53 el 32

AFE F J0% ehg

d

d

2
2

A€ FelA el Bt

% 99 Bt Ak, AR
S AAste] A4

21(+0.059), &W]|(+0.095),

B 52(+0.104), F1H(+0.088) EE HIo)A HE

<Table 9> Analysis of the science-related affective
domain test result

Subscales | Period | N | M | SD t P
- Pre | 14 [3.793]0.473
Cognition 1= 14 [3.852 [0471] 258 | 704
Pre | 14 |3.686(0.730
Interests Post 14 13.781 [0.643 =710 | .490
Scientific | Pre | 14 |3.737|0.415 Lasol 168
Attitudes | Post | 14 |3.841(0.394| ‘
Pre | 14 |3.736 |0.448
Average [ 14 [3.804 [0.462| 71| 304

= o AES 2A4S 98l FeF g9 AN
QAR ofmet WMEPF YEdeA] dleidt t
ARE B8 245 @ ®oih B4 Ay s
2 EEdA 27)4AU), E71AAE)CIA Hit
47t dsatda 1 At BAH R fFofst
Z(*p<.05) 0.2 LHERSI,

<Table 10> Analysis of Detail elements to evaluate
science-related affective domain

Subscales | Period | N | M | SD t P

Pre 14 3.976]0.634
S Post 14 |4.072(0.573 -484 ) 636

Pre 14 |13.833|0.783
L Post 14 13.762(0.659 368 | 719

Pre 14 |13.856/0.446
cc Post 14 13.810(0.549 278 | 785

Pre 14 [3.501(0.771
cT Post 14 {3.761]0.633 -995 | 338

Pre 14 {3.881]0.956
IS Post 14 {3.999(0.641 -686 | 505

Pre 14 13.691(0.928
1L Post 14 |3.642/0.800 34971733

Pre 14 (3.428]0.791
IA Post 14 |3.691(0.720 -1.528) 150

Pre 14 |3.404]0.946
Ic Post 14 |3.451(1.035 -3191 755

Pre 14 4.025(0.822
X Post 14 |4.119]0.687 -344 1736

Pre 14 [3.714(0.677 .
AU Post 14 4.001]0.667 -2.283| 040

Pre 14 (3.809(0.747
AP Post 14 |3.832]0.677 ~1051 918

Pre 14 [3.642(0.461
AR Post | 14 |3.809]0.760] 300 | 438

Pre 14 13.976/0.563
AO Post 14 13.976|0.461 006 | .99

Pre 14 |3.6430.461
AV Post 14 13.476(0.467 981 | 344

Pre 14 [3.690(0.633 .
AE Post 14 |3.976(0.562 -2.491) 027

Pre 14 [3.691(0.479
AC Post 14 3.809]0.637 -885 1 392
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<Table 11> Analysis of the Mathematics Attitude
Scale result
Subscales [Period N M SD t p
Pre | 14 |64.935|5.856
Interests 551 591
Post| 14 |64.416|7.157
) Pre | 14 |71.857|6.949
Attitudes 701 .496
Post| 14 |71.143|7.912
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