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ABSTRACT

This paper suggests a learning system to learn programming using Arduino. For this study, learning
elements to be used in Arduino programming were extracted, based on the general programming concept
to create learning contents and a N-screen based learning system optimized for learning these contents
was designed. In order to verify the effectiveness of the learning system suggested, a survey on the
understanding of problem-solving capability domains and programming and the change of interest was
conducted with learners, who learned programming using this learning system and those that learned
programming using a general method. The study result showed that the average post-test score was
significantly higher than the average pre-test score in the group that learned programming using the
system developed in this study. This implies that problem-solving capabilities of learners can improve by
using the learning contents of this system. Also, the program aroused learners' interest, the will to
develop a program to solve problems in real life rose and they replied that they wanted to study
programming more deeply. This demonstrates that the learning system of this study can be effective in
stimulating a voluntary will to learn, developing creativity and improving flexible thinking.
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Table 1. Elements of programming learning
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: : ; i void DoorSensing(){ void draw(){
Table 3. Light Sensor Project with Arduino int iDoor: myClnt = mySenver avaabl)
iDoor = digitalRead(doorPin); if (myPort.available(>0){
if(iDoor ==1) Serialwrite('1’): strDoor = myPort.readString();
else Serial.write(0): I[print(strDoor);
if (int(strDoor)==1) myPort.write('1’);
else if(int(strDoor)==0) myPort,write(
void loop() { 0):

)
DoorSensing(): if(myClient 1= null){
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Figure. 1. Realization of learning contents based on Arduino
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Figure 2. Learning system based on N-Screen
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Figure 3. Code for add a learning contents

w2 Sy Uz FUOE 18 D9} 2ol o
5 HES THNC, A5A7 31 o) o) vz
b ANY FAZE A T 5 UES 3ol 3
§o 582 448 4 Y= S0 Aoz

/N
I
o
ol
a4
to
ml
o
X
lo
ole
ol
=2
i
%
1122
>,
[
el
[

(Posting)®] 7}

.y
>0
K
=
ol
o& & ol
ol
_Lo\_l', —|—‘
fiA)d
ofr
i
o
O‘?(r"
>,
>
Y
¥
O
Ry
=2 o omot mfy oM

-
8D
e
>
[
ol
2 O
>
=)
{m
)
)

#0 Wb‘it

ick

location.href = '/7url=" + _url + '&act=prey’
#og ule
noxtBfm - $('<diva</div>').hide()
nextBin,css

“width': '48px’

‘height': '48px’

*position's 'fixed’

'top": §(window).height() / 2 24

"background-imaga't 'url(../imagas/next_jcon.png)’
“background-size': '100%'
“cursor': 'pomter’

aY 4 5EE2 oF A=

Figure 4. Code for move a learning contents

- 43 -



Journal of Knowledge Information Technology and Systems(JKITS), Vol. 11, No. 1, pp. 39~48, February 2016

def gnaboard
@CONTENTCUTLEN = 45
@postinfos = OnABoard,all
@url = params['url']
render layout: ‘anaBoard"
end

def getGnatricle
@regdate = CGl:unescapelparams['regdate’])
@name = CGliunescape(params [ 'name 1)
end

def anaPost
-url = params[url']
_name = params['name’]
-passward = params['password]
—content = parame['content’]
_subject = _content[0 ,, 44]
dbData = OnABoard.new url: _url. name: _nare. password: _password. content: _content. subject:

subject, regdate: Time,now

dbData,save
render layout: false

end

det anaShow
@postinfos = GnABoard.all
@url = params['ul']
end
nd

19 5 QnA 228 AEEY A&
Figure 5. Code for posting controller
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Figure. 6. Implementation of the Leaming System

4 % N2de g TR A%

4.1 A7

B AT Z2adY 35S 9dd ofF
ol ZzadY TAZE ol§¥ & A2HS

Mdsta A&skgith

A4 717k 2015 5YEEH 79744 374 LelH,
B AT AR A2ES o]&ste] g5 g
3 A3E BAET AFue FAL E O
ob 23, A7 HAE <E HFY 2o

il

e

% 4 4830 BANVY 74
Table 4. Targets audience

Ad3= SAZE
i 1 13
o 16 14
7 27 27

411 EAAY AA=T

EAs A8 ZHAAZTZ  PSl(Personal Problem
Solving Inventory)E Ar&38lth o= EA S| ZH
»9} Pzl thgt < AEE SHse AV B

o] AAte ¥ AFolv uAE
%’43& 70 OME}, ATA QA FEAA Aale] FA

X 5 AT AA
Table 5. Research design

i
g | Aman | GE | Asas

93 | e | Lot e | Bae | o
T R N P R R
A | 2 BT

qu | 29 2

3 drhg FAAcE Ay
2 11 Ego g FAs4H.
=4, AT Ed e 2AE 222 2 @
F ok e AUz AEE e Ao
upp BAlol HFHow HIeteA ZYshe
A

Ao 1679 Bgoz auga}
2

dheA FAse Al

AR, A EAE
A AAH o drht %
o 59 Baoz wmu}.

2 Ao e PSS 4

- 4t -



Journal of Knowledge Information Technology and Systems(JKITS), Vol. 11, No. 1, pp. 39~48, February 2016

Agalol 85, A 3y ~EYE 84, A F
Ae 22 WS et AA 239 WE LA
=7F 0o wiEag e, AA-AAA AR
A FBAS r& 27 85, .88, .83, .89= Fojn|st

z2agel o FHE AAE 72 AFA)
A Agd T2 odo] FuE 2
2 g0 B A7s BuE ARoR SN
st ARATAA ARAF ANE

42 & B B4

4.2.1 PSIZA 23 £

£ 6 AYPD A AF A4 Hla
Table 6. Result of experimental group analysis according to the
pre-and post-test

an |z | 5o |

NS | 142 | 2146 | 27
AL | 134 | 2974 | 27

t p

36800% | 00011
0001

B oATdH ARE 29 olge x2a
9% Seg ANE AP A9 AFAN T L
=

N

Ao A Aol FdE  sol ATHUS

7 FAPG A AF A4
Table 7. Result of control group analysis according to the
pre-and post-test

wz | E€ | A
an | wz | oo | B p
ARZAL | 13041 | 2706 | 27
RREAF | 174 | 2604 | 27 | W4 | 014

422 Z2 Y49 T3t ol =
S| W3 B4

SeAge Z2adqd Ui ol FuEs
Gobr] 9iste] AHAF
2 AASdT 298 BAL Ted 2

¥ 8 ‘=Y Aol o] An gtk HEA
Table 8. Understanding the leamning contests

T 794 (299
7 |aen | 2% 2% an | agn
AR A AR R | A [ A AR A
st | 1189711371 12(3]3
wEe | 4 130(33(26(48(26( 4|7 (11|11
N=27

CE olA =2y o] dhgo] At
3 Skt 15%014 56%2 A F7HskA
o) g o] gs T2 o Y 2 A
F49 Zu frolgds AE oA el
.

o
o

]_

o g O
N flo < mfl
yo Lot

32

=]

9 't Z2IyY Aok Wen An A

Table 9. Increase the motivation

(o] 18X 7\&]_‘ =
UH‘I' :L%‘E} H% ° ] 5“] 5
2%t gt | gt
AP AR | AR [ A | AP [ AR | AP [ AR | AR A1
SRt | 1| 7461787 13]6]3
wEe | 4 (26 (15(22|26(30]26|11 (22|11
N=27

-
M

- 45 -



Journal of Knowledge Information Technology and Systems(JKITS), Vol. 11, No. 1, pp. 39~48, February 2016

CE Dol g2 Z2 gy dojx w1
T 9o] 19%914 48%E F7heith ol
2% dojd &l Jd FFAEE A

=

oft
e S [H e

g o83 Z2YY S ol
z219Y ojSolE BAlo] A7 Aow

- o
|6 o
o>
o
ololr
o

uiJ
]
> o2
o,
£ =

E 10dAE obFoleE
sole B ma g t3
AREe BAZ AT 5 Y=

1 AthE 472 Foly

o
(&l
ftl
.
b =2
NooR

o
iyl

T
o =
A&

X 10. AL EAE A2 7t Z2a9e e AT

Az
Table 10. Learning effects
-3 132% (A
. H‘I’ :L%‘-E} H% ° ] 6“] o
7€ | 139 gt | Ayt

AR [ ARSE | AR | ARSE | AR | AR | AR | ARS: | AR | AR
A [ 8110995413411

MRS |30 37 33[33]18]15(4]6|15]4
N=27

E 1IDAAE Z2a39e g Zo] w$
et 527 8% A 63%E F71at

B Az9e o6 Z2adY 1%

¥e ki

A

rr w
=

o

rr ol
o

SEAEe ZEIaY9WY g AdY FvEE
Eoled a7} e As HoFErh
F N CZEOHEE O o] wiea Aty dEA%
Table 11. Increase the motivation
¢ 184 A1
o | omy | 2T BE |, o
TE | 239 ot | Agt

R A | [ A A AP [ [ A
A | 9 1214519164311

MRS 1B 415118332215 14]4 |4
N=27

5. 28 3 A(AZ

of dFdMe Z2IYH dge sk AR
AWlens SFAA, ofFol Aos T2
23" S e Lyt ofFo
e 283 z2agY os Azds Ade
t. ol SgAE ZEIYE Sl dA A
& UEE ANF ZARES o] dst] 2R
El
=

ol ol
re.
=
[&l

B 71z 48E 41 FUEA A% F 9

F 3b7] Agelnt. AFHE 28T FUL Fw
Ao FF Ao7k UF "ol ya, A4 dFst
= FEHE o) FojAok a7] Wi e 3 9
of Axst7lel= o Fol Bkt AT & AT
AN AR A2EE ASstE 7120 e
2mE 71718 F3) 28E drig #4998 & 9
i, 2rES B3 AR ARE FRE 75 Sl
ojgh & FAE AT & A "k o] A2H
& N-238& 7o &7 fEd Fay 717
of AR glo] 5T F oA SAaAEe #F
Aol S ARHOR ZaRYe F5
T e ekl dnh AR A5AT) g )
& gA7E Sl AS waAe] ALHd Aol
dasit

e
—n
o
b
i
9
oo
PL
2
il
o
]
fo
Mo
24
i

)
i)
PL
rr

rlo
e
o
ol
ofr

e ZAE As He AEo] of
Ao Udutyog 7lA 1 Y= A
o] Qe wgolth AL
A olalelA EA S A7A
AW, g TS A9

=g AA=Z olsste 4

td
M
M

o

9,
2
ol
—_
rr

rlr

s

© o x

0w
M o

ri_é o ok
VR

o

o

2

2 BAT AAdbE B ASHA Do,
AP# o}FolxE o4 ZzadY =
2

S92 Aunkd, Ashd/nepd, W3R
% 5

s Age

-
o
~
(d
I

=l
i
{
=
ol



Journal of Knowledge Information Technology and Systems(JKITS), Vol. 11, No. 1, pp. 39~48, February 2016

PRI TP
&

References

[4]

(9]

Korea Internet & Security Agency, 2013
Internet Use Survey, pp. 21-32, Jan. 2014.
2013
Mobile Internet Use Survey, pp. 38-45, Jan.
2014.

M. H. Im, and G. H. Kim, Smart content

Korea Internet & Security Agency,

industry trends and market outlook at home
and abroad, Korean Institute of Information
Technology Review, Vol. 10, No. 4, pp.
87-96, Dec. 2012.

J. M. Lee, and H, S, Lee, The development of
based ICT ethics
applying a storytelling learning model, Journal of
The
Society (JKKITS), Vol. 9, No. 5, pp. 533-543, 2014.

Arduino, http://arduino.cc, 2013.

a computer learning  system

Korea Knowledge Information Technology

Processing, http://processing.org, 2013.

J. H. Park, and S. H. Kim, Case study on
utilizing arduino in programming education
of engineering, Journal of IKEEE, Vol. 19,
No. 2, pp. 276-281, 2015.

Y. J. Kim, Creativity and critical thinking,
Korea Journal of Cognitive Science, Vol. 13,
No. 4, pp. 83, 2002.

Y. J. Yang, B. H. Park, and U. S. Im,
Study on factors affecting the m-learning

[11]

[12]

[13]

[14]

[15]

[17]

- 47 -

advantage, Education Information and Media
Studies, Vol. 11, No. 1, pp. 147-165.

S. K. Cho, Foreign language learning using
smartphones, Multimedia Language Education,
Vol. 12, No. 3, pp. 211-228, 2009.

J. T. Lee,

control problem based learning class Effect

By programming the robot
on logical thinking ability of middle school
students, Thesis a doctorate,

National University of Education, 2004.

for Korea

VanLengen, Craig A .Doesinstruction in

computerprogramming improveproblem
solving ability? Journalofinformation systems

education12/90, 1990.

ACM, A Model Curriculum for K-12
computer science, Final report of the ACM
K-12  education task force curriculum
committee, 2003.

Ministry of  Education and  Human
Resources,  Elementary — and  secondary
schools  information —and  communication

technology education operating instructions
cookbook, Seoul Ministry of Education

and Human Resources, 2005.

S. H. Kim, and J. H. Kim, Scratch
programming  development of educational
materials  for the elementary Creativity,

Korea Information Education, Vol.
1, pp. 277-281, 2010.
Y. R. Park, and K, Lim, Effects of feedback

types and learning styles on instructional activities

15, No.

in a collaborative learning environments with an
educational SNS, Journal of The Korea Knowledge
Information Technology Society (JKKITS), Vol. 9,
No. 3, pp. 317-330, 2014.

J. M. Lee, Development and application of an
adaptive e-learning system that considers learning
Journal of The Korea

content, Knowledge



Journal of Knowledge Information Technology and Systems(JKITS), Vol. 11, No. 1, pp. 39~48, February 2016

Information Technology Society (JKKITS), Vol. 9,
No. 2, pp. 219-228, 2014.

[18] T. H. Lee, Study on the stress,
problem-solving, social  support, and
psychological well-being of North Korean
defectors, Master’s thesis, pp.46-55, Catholic
University, 2003.

[19] E. H. Kim, Effects of purpose in life on
self-esteem and problemsolving aptitudes,
Master’s thesis, pp. 87-99, Ewha Women
University, 2003.

[20] J. E. Kwon, Professor for the programming
language  classes -  Development and

application of learning models, Master’s

thesis, pp.69-78,

University, 2012.

Andong National

A w9 ol B & AzdY 8% 2A2E o
839 S S BANALe] $aE 4 9
[

Fo f8, 4B BAE A4T 5 At 22y
A% % Z7h o 2ol g TEadUe FRa
T 4THe A%E B 4 9 ol E A9 %

oj&d Z2Iadg" &

obF o] B

AN2" T3

ahA) @, b 9
‘EH I 5

2 - -
AN o &l 77 E &7

o rir
Ha
ES
>
rr
©
—r
o
b
i
o
ofo
ol
2
[l
frl
.
=
ol

fru
=
o
by
X0
rr
_L?{_'.
i7)3
>
[
o
o
24
2
o 3R

£ o

1% O o
2

2wy o A o
ofN
>

b
i
e
=
2
ro

a K
fil
.}
=
ol
Y
i}

1% g

1
[
3%,
o,
N
=
O
¥ o o
o o

oy
> N o
e oy |o

>

(% 2T

10
oy
ot o
lo

o n:[}
>,
[~
i)
o fo >
o
ofo
ol

o
i s

x

i g
ot o i of K R fob b Ok i rlr

of
-

ﬂ_
(3
%
bt
o
ofol
=)
[l
>R S >
o (o

[
i
o
rie
-
K3

o r2
i
>
ot

o

m
=
lo
_'>:‘
H
a
>
R
i
rlo
>
)
=)
>
o
=
i)
o
lo

Jae Hyun Park received the
B.S. and MS. degree in the
Department of Computer
Science  from  the  Semyung
University in 1993 and 2001. He
completed his Ph.D. in the

Department of Computer Science from the Semyung

University in 2015. He has been working in the
Chuncheon Hansaem High School.

E-mail address: teacher.pjh@gmail.com

Durk Won Park received the
BS. and M.S. degree in the

Department of Computer Science

| from the Soongsil university in

’ . 1982 and 1988. He completed his
I'!Fl;h';i ‘ Ph.D. in the Department of
Computer Science from the Chungnam University in
1997. He worked as a Professor in Department of
Computer Science, Daeduk College from 1988 to 1991.
He has been a processor in School of Computer Science,
Semyung University since 1991. His current research

interests include parallel processing and image processing.

E-mail address: pdw403@semyung.ac.kr

- 48 -



