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Influence of Programming Education Utilizing Arduino on
Creative Problem Solving Ability of High School Students
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ARTICLE INFO ABSTRACT
Article history: The purpose of this study is to investigate the effects of the programming
Received Aug 16 2018 education using Arduino, which is utilized in producing the creative outputs,
Revised Sep 24 2018 on the creative problem solving ability of high school students. In order to
Accepted Sep 27 2018 verify the effectiveness, we divided 56 students in the second grade of high
school in Gyeonggi-do into experiment group(28 students) and control
Keywords: group(28 students) and conducted the ordinary text-based programming class
Arduino, programing to the control group and the programming class utilizing Arduino to the
education, hight school experiment group for 14 hours each. The results of the research showed that

student, creative problem  Creative problem solving ability of experiment group was meaningfully improved
solving ability, text-based =~ compared to control group. Based on these results, it can be seen that high

programming language school students' programming education using Arduino has a positive effect
on creative problem solving ability.
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Serial
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Circuit

[Fig 1] Components of a physical computing system
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<Table 1> Classification of physical computing tools

o o g oy
o]
& | i
M = H
Mo ro8 -
- N omr E
o mb 3 M,
i - Wy =
o W W W own
RO H o
B K oo T R
w O
T~ o N
FRRTlrw
= <2 of | — zn
B | do g
:.L —_ e} E HE
& D! oo .
! of < ! N
Mo RO W
g o8| T A ooF
N Ow o KRN N
K F dp |~ Bl oo
B | o qw 3
0 A
oo A Ma o
- o e cm il R m,ﬁ
=) Y umo UL £
B i mﬁ X Eﬂ_ w
0 M =
T w wom W mm
= ol A
NN | w T
= = 3
o B T B T
g o up ol
o K Mo

(Table 1)}

A2 o}Felee AW AFY =TRA U AHEE T Yot

olFol = (Arduino) & vlo| 3=

ol

o LED

=
=

ool 29X AlA (sensor) ZHE A g wol

_o/]

F ol
U

dl°] ¥ (actuator)

59 9%

g

2

7 2

B!

R

A

3.

238 x 4

1

;Oﬂl

A&z1(2016) &

gtol] o aytxolgta 3t

=
=]

—

~H
o

o_a

o

T

)

3]

B
o
oo

"
ol

ol

"
o

)0

o
Y
~H
R
<

N

ol
o))
e

mo

H)

o

.
i

T v 2y 2] AdddT

3
X
a7
"
o)

0]

AN

H)

oj

——
o

Zareh,



2% s AA

AYA

—

THE SNU JOURNAL OF EDUCATION RESEARCH

I obFolx &8

60

i i Ol w ™ Am Wooo R Ck
5 3 T o " %aﬁ% R L Y X
+ 3 aig < H o B A mM ofn o3 A= o
S R Wk TPy 5
L F 0w oxH oW BN 2 Ry B
" 1 X ﬁ.u _ﬁ Eo _ ﬂE TH \_Ir.” 5 =
oﬂlﬁ ™ o o o . o _ﬂ T Y -
B — = mﬁ ~ o X% A X
ol ™ ° =\ X = ~ N e ~N
ol o N ) ) o o N
=y ] do = A|n w = fouid ~
A T A S A
o =3 T N B W %o !
*u mLTs My s 5% -3 -
ER (s ~] o Moo o 11&. Yy = B st (2 oj
RO =0 Ch o " _m_‘ 5 o = < T 0 T or n
W T BRY o 4 ~* L FUXc g
Mo R o BT o GO T o T
m R oo Mo o N on X & e
ofr T B < M A ol o 5
E IR T R T ) L TR M
o M 5% & < o X oo ™ MR
—o ol R o X Rr — X Sy o — . :i
o do 1y = Ak R N g gy <y Bl
il No - o ® = o) BE
2 v ol M o- ~ i o . xR of I
R %MMNWQW B T o ow o 3
gl I : ey '~ = — ol
2] -~ w 0 B _ + w T N o o o o & W o =
El ~ W N < ou_o = ) O lo ™ _i m ,_Myl I 1# o#a ~
g WEN@l@Wx W T S ER om oo
— ] — 7
do Sw T Faea® 0 T ow TR e 4
ol e — E._ ﬁ X n < =) ,cl L —
o oA 5 R — L o o T =
do oF ~ O} O ‘_ﬂ.._ ™ N o [ Snoe= H
g TR EwoE T oy T T 1
W T wefhagt 7 SZeai¥uxd =
H T hrEwlEx® = T 80X o 5 &
T 2 H Hawmo_owok T TrgH2TE oaom A
M In R L. b R AW SR OO "
pH ) . woL N o ooy WO abl 3
+~ Yl xlex I T I SN B
° FxFPEapEx¥_ xT £ PR i T
. O I - B N R p 7 Mo o~
< R - R o x & % o o



ofFo|nE BEV ZE7HY THo] LEGYS F95 RANAY P §F 61

7] WEel 4x e Zzade A @ & AT(449, 2010). ok @
g A Zeady Ao (TPL): A4 ﬁ}ﬂd%

A AL HAE Jure R o] Fol ATk

s

FFolwE TEW TadYAME A4/t dske Feje] Tzady s
AYste] AT + gom GEa £ GuFds AFF Zzody $IS

Adgste] wgel A8 5+ 3l

314 (2009)& VPL¥} TPLO] Zt= A e (Table 2)9 2t}

<Table 2> Comparison of VPL and TPL

TE A @3
ghgol golstal ol pAste] Q1A | Aol ARgo] Eatar tiHlA 3ol
VPL | # Rgo] Hom, ozgo]l qm Ay | Ad glon Zzoasle]l BaksiAw W
HolH, = E& dol ofew
ZRad WAe] golsty umd 24 55 o
=N 2=
TPL SO EF BHARAg o= =X 31]-740]]%1 1 7‘3@“& :F'T_'.‘A]'ojq' ﬂo'luﬁ ] 3% }\]
= o YW T =TT T 7o o 7]_017431
TAAGY Fool hed T

£3(2008) TPLL #A&d 78 AES Hog 7] v 2EAE 9
EEJEHUJ gdole VPLe] o A Zlolgta Ajtstsitt. I okAl (Piaget) = <l
A o] ZoA B 124 o] Fo Yehue DAL P2 H 227 A A0 A
27} 7]-‘—5‘6}\“4- o}oﬂ 0131 Whlteﬂ]r Sivitanides(2002) & ©|& g AA LG TAE
£ wSdfof gvtn FAsA TS, 2007). ®
gt H*é%(2010)—3— ﬁ%ﬁl EEWM ARG SA O Aggr =g o

= AFolA TPLE &83 2% 209y w§o] VPLS &
el aAolgta Skt

R
)
o
i
2
)
=

IU

Ry
?L
3\_,
rQ,
i



62

B. o

THE SNU JOURNAL OF EDUCATION RESEARCH

[e)
=1

& 24

1. AAY 71& w3k

B ATE ofFolng B89 9aAY Teady wio nEm duxel Pel
2 FAA A" nA = S BASAT. ol & fs8l 2015 MY FEF usHY S
NEow iy asg AT NE L2T FEe GEUES TG
2. & & A3

2015 M HEZY w53 HAH de w53, WEAA, dH7I= o
2 WMo PAF ofFolnE BEF ey wiel WS 27 (Table 3,
(Table 4)¢ 2t}

<Table 3> Educational objectives, content system and achievement criteria of programming
education using Arduino

Z& | AFY Azde] 74 2 54 deE oldaty e FAE HAT F e
2E | Fold AR A2 7RE 5 3lE s98 ven
W | vlo]ARHEE Y tee &Y AR XA HFE A2dEs FAS L R
AA | 2HES F3 Aol
AF | 124 1805-03] &4 4ol A st=dloE deste] AFE FAE FA T
7% | [1241205-04] A4 HFE A 2& Alofstr] g 22 o8-S 2 g},
<Table 4> Contents of programming education using Arduino
2} A) IR AF 8 E?ﬁf
oblFoll | 32 T4 BE o
1-2 | 2709 Be= | e blink o4 Zz1e) Doy
HE 87 |« EASATRA: LED W7 =
oA gqag | ¢ SAA B8 EOAE 99 =A%, W,
3-4 2Avo sg | A% ) AR, A,
o TAATAA ES A THET =9
ofgR 1 e ofd 2 E¥ fora ZAE, 8
5-6 =93 * LED #A o5/ =49 )
BEERO Fg | o BASAAA ko] 29T w5 g, =9




JEolnE FET ERIHY &) TEGYY Fo5 BANLG A= I 63

w « 71E7), A, 28X, WA 98] AR wmm
7-8 e 0% 7] W US| oo S
98] 711 e W, &9
o BAFMATA: & €W AAE= 2 eV I
o Moz, 2% AA, 7PAAZ wlo]m 93
9-10 nE 7] e, R
Q]3] 712 e 2% ¥ AT T WHEY 2%, W
o BANAAA: B2 2 ARI] W
* DCEHe NEEYH 7%
« 2 = =L = I =
_ ed weh Fashs 2vhE M7 WE | o gue
11-12 o131 7] 71 wa
B o BAAAGA: LR wWE FEASF TA R
A e
3oy | AR e 2489 A ANE 9% obFolw # | 2UE, MEE
I e M B

13-143H4 & A7 Foldon A4 &9 FAS Fo} offoln2 BEF
Z2adYe B G5 WS Agdtel HARES TRAES 3

<Table 5> Example of learning plan in programming education using Arduino
D99 | 0L o}Fol 27 2 Uxd &9 A A (12 /14

S | L obFolwel oust §E8 & # ok
EX |2 a3 A7 EE e 4 )
Y Z% - e 85 | Az
wA | O3 T As i soag | 2
v-& o A} 3 A (&)
« 570 f |o blink A ARG AE A4S Sl
e og BE| & wolFn gHEs] e e Toldl
=9 A Al s fFEdoh A Azhe] Huf &2 10
- o%o SEEEE Al oy BEE SA9
A @,
- ofFolxel tlste] Als offoliwe] dieke] o
gk}, Ellcia=
c Al opmle A7 Bmel F4 e A7) sz B 9]
A 7 oy F=| 9 BHUE HES Fx| g HIY= HE9 Tic’}‘i 40
Ty | E AWarh F2E o A=
« A7 BEE 4B A% @dee] W77}
a8 3 LED7F AAA| 32% A=ZE 1892




64

THE SNU JOURNAL OF EDUCATION RESEARCH

AdelnE 5S4 LED7F AZAA a8
Ao A = a%e sYay
- dEuse A BEAS 44E F9)
%%Xle 44oles| B A,
A A g,
e wEol ekl AW mrol tare] ol
E]—‘ q— AlZ=0o 90
e obFolw BWE, Bl da Fesiel oprol T 5T
WE, A%, LEDE °]| = BE He= REl O
gl e = AY, LEDE o 8% *jf]
e A% U TASES AN | HzE T4da. °
of  2lle blinkol Al 2] AsHe blinked A meo] A |40
ToUE | SUE AR AAE A AN Aw AR 0
- _ [}
e, ol a . s
e blinkd Al ZE=E ZFdl|e blinkd Al ZE=E E3 ;“E_];
neel o9 BA ;sd Fx 9 B L0
A7, 74w ggEs e, #4 9 age 0
o e Augn || e Adg slden
R ok g Ad &% Ue 49
. %7} « blinkelAle] LED Ae|s =3 gelatel @4
LA dn | A zAst Pw| b BAES @A
el g Br A49AE Al A4 B g A 10
A e},
e A B dE AN

3. A717}

o[ Trzans
@ l:’ﬂl Lasi
sl lrsmaen

237 272 14

[Fig 2] Material for programming education using
Arduino



o}

o

op o]

A7 7h4

H)

ol

el
it

e

A7 oz A%

[e]
=

56 <

=

o

AT A

A.

—
o

ol
\mo

Y
I

o

ey
~mo

n
NI

;Oﬂ
<

A AA

C.

R

B
W

bk,

AAS
2] 7} o] Foixon 2016 49 B4 FHE 69

123 AHdAAE 4

| 3

A

4

=
Rl

2 A o A

"
o7

O

o

2

N

R F7HA

FsAet.

°

14744 Bk A4

=

[¢)

EAREE C

SHAT

9

&
=]

3

<

1
ju

1474 Bk 44

ol

o
ojy

=

=

J/\].

7

2Hste] A7 7}

(Table 5y Zt}.

122 A

[<)

°]

HE

3T

I

el 7

]
ge

ATE AT A HA W

=

B
o
No
!

ol



THE SNU JOURNAL OF EDUCATION RESEARCH

66

<Table 5> Experimental design
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<Table 6> Pre-test result of creative problem solving ability
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<Table 7> Pre-test results on sub-factors of creative problem solving ability
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<Table 8> Post-test result of creative problem solving ability
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<Table 9> Post-test results on sub-factors of creative problem solving ability
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(Table 11) Pre and post-test results on sub-factors of creative solving ability of

experiment group
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