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Effect of Software Education Based on Physical Computing on
Elementary School Student’ Computational Thinking

SungJoon Kim™ - Kyeong Hur™
Seoul Dongwon Elementary school”
Dept. of Computer Education, Gyeongin National University of Education™

Abstract

In the newly revised curriculum, it is aimed to raise student who has creativity and convergence ability with
computational thinking. Based on the analysis of revised curriculum including software education in elementary
school, this study proposed educational program that can be applied in actual school field, considering various
factors. This educational program using Bitbrick was conducted by 50 students in fifth grade that consist of 23
students in Seoul and 27 students in Gyeonggido during five weeks in 17 periods. The purpose of this study is to
verify the effect of application of software education program in terms of computational thinking ability and prob-—
lem solving ability. The effect was verified after comparing the result of pre-test and post-test through T-test.
So, this study obtained improvement of computational thinking and problem solving ability.

Keywords : Software Education, Physical Computing, Computational Thinking, Problem Solving Ability, Bitbrick
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solving program.
Know preventing cyber addiction, protecting
the real field.
Understand operation principle and application

Achievement Standard
Find examples of software and understand
by sequential thought.
programming tools.
intellectual property and privacy. And act in

Experience basic programming process using

2

doing data input and processing.

influence of software
Think and apply sequence of problem solving

.u
Make a robot with various sensors.

2}
2}

Understand sequential, choose, repetition
structure in the process that make problem

fud

- A

Design simple program that output result after
field with example of practical use of robot.

<Table 1> Practical course Achievement Standard
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system
Technol
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ion

Fgrolth Ve 2F

gl mA

oH2].

I

2Oy

Al o] xé

z
=R

=

gk ol o} =,

27 APS 3 A A
Aol ICT 2§

boleh Ao ICT #
oA 1747 el=

b,

°

o

[X1d H#FE 718 2ZEYO WJ
i_}

ALg
i

, REEg o] Az ol
b

Fol w

§l,

. HTEL

4.1.
7

2015 7H

o A

=

T
j=2
=
s}
7
5~63hd

;L

1724A] <t

o

o

B

~

o

w

B

i

SANE

7}

Fo)

ke
pal

afoF

1o A4l

o

4= 7

0
o] ohuet %

Al

7

71 4]

L
L

<)

3

(3]

o3l



Xz ARE 78 2AZEQ0 W0 =SeYol ARE Atn=o| 0[Xl= & 135
el e Adaslels Azte]l REa] MR EE )8 F dth(HE
A& EW 7z ZRI%, 4344 Al 55 FA AR G Bxe A4 75 HE 7HAE FEske
FHNE R 4o} ERARI Fgo] HEF Fof gt o3 2ol A4t
AN EE A, A B Fa| &4, A, W 7
412 W MY X5 odE 4 vy =4, HEBYS B =3k, A
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% MAA ARY wP AGFoRE F A B8R 5 Yok BA, A9d 4L TG, vE
ATH22]. olE AZEAUS Ao YT WAES By &8¢ IxA HAFES AFL 5 Ak AA,
o= duto] ALE Aldste] v AFAT ot AAge] FAE teet AgEI HEBYS 3 3
WP ARVIFoRE P4, WAERY, ue A4y, 2% & At
9 A)sA, 2] golg R el A4, gAY HEEE A, ASHen swage Feld 5
A3, AA, A2, dlFAdo] Atk Atk A4, SWell digh 34421 HEE 7Hd 4
MERee e wrsd wd g, s A, AAZAH SWIk AEE dAE B 5 A
of werglel Adath E@, 4] gold Holn,
WEHANA QT etE o] BT Jtrgorng us 414, T2 e
e Ageh, Aulz 7Y WA E Fe A
TE wokth AN AR A Hell A Hprh vlaA w N dAAE GAEL] A Eg GAE 135
of WolH) aA T o] B ATE AgaR stmole o] 2015 AF AR Aw AAVEH Az
WG o] BF 2% giflenz & BA 94 olng £ AQE sMen ng Zzadg 4
ookt 99} go] oA =FEAM Fgd e v Atk A 5L <Table 2>9 Zt).
Enge gogd w44 1ES o X ki
Ao HERES I HAFE us 7= A4 <Table 2> Activities of the program
Q) - - —
1At Time Topic Activity
1 SW in our life Finding SW H.l qu life
41.3. 1848 MF - Knowing Bitbrick
- Knowing the use of LED
- o B B Understandin - Understanding sequential
& AN = AZE ] NEZRIFY] T2 FH 273 SW Structuregl structure by natural language
S ARG & d ExE AASA - Understanding sequential
FUREE F M2 e 2k A, &4 A st busing Dibrick
_ - Understanding repetition
Bl ulE Zz =2 N3 2= o) Al = .
A, Wb pEE olsR 7 At (AH) B4, AdolE 15 Understanding  structure by natural language
Bl AAA AlE FFTE F Jrh(HA) A, HER SW structure 2 - Understanding repetition
8e olgate] A ALLE A5F £ Ah(1S) U structure by using Bitbrick
e . - _ Knowing how - Knowing the use of motor
A HERZL T8 24 HAFES & 5fa St - > X N
H’_ | o g3t s1xA ”TT d& Agstal 67  to use Bitbrick - Knowing the use of various
T F UAth(l5) A, G A doju= & component Sensors
AS YA, IAS SWZRaHS 58 d2d - Understanding choosing
ATh(7)%5) JAAl, Su] AE oA AZE s} A 89 [‘Jnderstandmg structure by ngtural language
am = s Ao olalEr 2 o e ol SW structure 3 -+ Understanding choosing
&d AE 2L, als olsd 4 ATh(H%) structure by using Bitbrick
A, SWell tdt 347 H=E 49T & k(= 10711 Making giant - Making giant stride using
AGA, AAE FASEA e ALET FEs o stride motor
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12713 Making -Making crossing gate using
crossing gate LED and servo motor
Making - Making automatic driving car
14715 automatic using ultrasonic sensor, LED
driving car and motor
- Making product that student
16717 Advan.ced want to or need to make with
Learning

other students.

494 9 AL Yo, FaEol A5Y
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AR Aol Mmne 2298 9 g
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s LED, £EERSE olgslel sduE
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2 e v e 167173 0= Asatgo s
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<Table 3> Student’s Activities and Outcomes

Outcomes

Acthlty(lO 11

4.3. OAE HAFY I 2AZEQQ U|KEE]
21 &4

oz

% Aol A8 ¥ e AFY A3} LA
Aee) wstel Beste] X xz o] E3E BAe
st
ZELPUnE

A mg ZTeade 489 5 xEotde A%
9 Ande 3449 mah dEAE A58 A9
YSEE -AFS QAT 1 A% AFY A
QA 6714 a9l @A, A, wE FA, W,
FuelF) F FAGS AT 5744 adelN FAA
o fouE AolE UEhA 2ZEge] m§ Xz
aslo] StyEe] AR AmE gae] AT FUE
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<Table 4> Result of paired t-test about Computational

Thinking
M SD t p
Computational .
Thinking 3.100  7.649 2.866 #x(),006
#p< 05, *xp<01

<Table 5> Result of paired t-test about Computational
Thinking 2

M SD t p

Sequential

-0.320  1.077 -2.100 %0041
Structure
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M SD t p
Choosing
. -0.160  1.608 -0.704 0.485
Structure
Repetition o500 1568 243 0019
Structure
Simultaneity -0.820 1.781 -3.256 #x0,002
Variables -0.760 1546 -3.476 #£(.001

Algorithm 0360  1.191 -2.137 #0.038
#p< 05, #xp<.01

<Table 6> Result of paired t-test about Computational
Thinking(Boys)

M SD t p
Computational g 7o 70es 9355 w0008
Thinking : : : :
w05, wep< 01

<Table 7> Result of paired t-test about Computational

Thinking(girls)
VS : b

Computational ) oos yo11 9688 %0012

Thinking : : : :

*p< 05, *xp<.01

432 EHMsHAy
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ol e FULS % 4 Atk

<Table 8> Result of paired t-test about Problem Solving

Ability
M SD t D
Problem -5.811 19.606 -2.158 *0.036

Solving Ability

#p<05, *xp<l.01
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