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[Abstract]

The purpose of this study was to examine the effect of coding education using robots on the computational thinking skills of
elementary school students with intellectual disabilities. A multiple probe across subjects design was used, involving three students
with intellectual disabilities in an elementary school. During the baseline phase, students were asked to solve problems without
any intervention of coding robots. In the intervention phase, coding education utilizing robots with a tangible teaching approach
was conducted for students to solve problems. to solve problems. The intervention consisted of a total of 10 sessions conducted
2-3 times per week. Two weeks after the end of the intervention, during the maintenance phase, students were asked to solve
problems without any intervention. A computational thinking test was administered after each session. The results showed that all
three participants improved their computational thinking skills after receiving coding education using robots, with an effect size of
100%. Furthermore, the improved scores were maintained over time. This study demonstrated that students with intellectual
disabilities and lower cognitive abilities can improve their computational thinking skills through appropriate instructional methods.
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Table 1. Participants’ characteristics

Student A Student B Student C
Gender Male Male Male
Age(Grade) |12(6th) 12(6th) 11(5th)

Lgft'”ge”ce K-WISC-1V: 61 | K-WISC~IV: 52 | K-WISC-IV: 58
Adaptive

behavior | KISE-K-ABS:68 | KNISE-SAB: 48 | KNISE-SAB: 64
assessment

E 2. ARE A0 FAt
Table 2. Computational thinking measure
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Competency Components

Modified Evaluation Criteria
Sample Question

Data Collection

A leaner selects data needed to solve a problem.
Does a learmer identify a shape/type to solve the problem ?

Analytical Skills Data Analysis

A learner identifies a pattern from data needed to solve a problem.
What do the items listed have in common?

Data Presentation

A learner presents and organizes data for problem—solving.
Does a learner make a path using cards to reach a destination?

Problem Decomposition

A learner breaks down a complex task into smaller components for problem—solving.
Does a learner break down the problem—solving process to reach its destination?

Modeling Skills
Algorithm

A learner creates an algorithm to solve a problem.
Does a learner enter direction codes on the coding robot to reach the destination?

Implementation Skills | Automation

A learner operates tools (run programs).
Does a learner operate the coding robot by running codes?
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"We aimed to present a coding robot identical to the one used in our
experiment, which included Korean text.
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Fig. 1. Coding robot 'Tale-bot' and OID map
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“We aimed to present a user guideline for the coding robot identical
to the one used in our experiment, which included Korean text.
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Fig. 2. Guideline for coding robot usage
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| Literature review |
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| Development of intervention strategy |
|
Development of the measure,
‘Computational thinking test’
|
Baseline Phase Computational thm_kmg
test for each session
|
Training Phase Computational thlqklng
test for each session
!
Intervention Phase Computational thlqkmg
test for each session
|
Maintenance Phase Computational thln_kmg
test for each session
!

| Analysis (Visual analysis and PND) |
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Fig. 4. Research procedures

A A7l Rolrh BE @] o]Fola Foj Bjo]
2ol A AT el A Ale Aolw, vop
247} opd o wABAH A2 A WAZ Bk
A ARE SR F ) AEs) S Awsiil ge)
AMGE Aol AT 29E LA S, o] 38
& Fol 1Y Aol T wel BA| w24, A
2 Aot B4, 28 vkl 2 Ag S E‘r?#l-e— 5
PR E

A e B B 25 Fol AR A7 o
A FAE AT g, A2 5T 2o o
AN A
S92 ofelel 13 45} Qe

3) _6.;<]I|2N1:

2 Aol A FA7E AL vl w}a} =23 o138 =| A
AE vekslr] S8 dad[24],[27], (281014 A1-8-H
A ~EE 2 °f‘?°ﬂ S| ‘I";H =g TZHZ*‘EQ 37}

& A, TAEAR, (FARARE R FEIT
M) YYo= AedEs A 594 #F =07t
Xl, IS 3t IR 5 ] 17} H| =
Jéﬂoh ZXH@J?} oAM= AE fatﬂfé

R 3710l A A Lol AlAE
B7¥eroict. XHH@E’E ?’“33011
FA=A], 3“£~°ﬂ7ﬂ 5 g,_ o dEE 5
ﬂ% b
dYXEE % 1 % 7Po}‘}iﬂ}. A & 1O§]7l
%Oﬂ Fehi= 33718 T2 Aesta, E4A) 2
A
o]

=

=

ol
0=
Jfa

¢

2 o

3 o E xR X

r1r

A

rlr rulru

m
m&%
oft "

A A

A

=

N rulrud

=

o
>, O o‘.:u
ol

ol
38
i
2
o
oé
&
LN
i
offt
é
0e)
(@)
0\9
2
>~
a2

% @ I 3k 9 o

-

~
_4 mlo

é

ém

olzisle] 4] TR w3 B i wE
ol o Ea BA PEe 17, o] B

M o R AE H ok ol 30 I

e

(
.|_,

http://www.dcs.or.kr



C|X ™ 2El X &5 =&X|(J. DCS) Vol. 25, No. 5, pp. 1315-1324, May. 2024

PRe 0gow gejsn Auk AES A5
o 9, ¥+ 95.8%N 4 100%= LFelwtc).

4) AR L A=

2 Qo] F4uclel ARG Aae &
B3] 98 B AEx D ESwAl 1918 gk
7F N EE AEsdth A7) AR on, Xﬂ?”f
ks B 49 6 o)) SFuAtRA SRS &
8ly} 9 WS l:Hﬁ]— ola| =7} lar 3G F-ofef o]
= AR AASGIT) BEo] o]FojX|7] A, A4AE 23]
7ol AR & Aol B4, SR HFE ALy 7=
3 TES ANsA. o] B4 =3k s I
A]zao}uq A% } ol i3t #2AL 1+ AH =S SH3)

15 }90% oVl =2l

%&ﬂ?ﬁﬁ}. ii% Hl *J g SRl B
TR e A3 T AEslglon,
= 100%= YEFT

o lo >

iy
%
X
N
2
i
bt

5) A1¥)H B

B Aol AT sEg 8o A8 BYEg P
AT iﬂfbﬂ*‘eb ARYAT25],[27],[29]] A1314 b
H A Ao ub] 4 2 B st

RS FAREY Fa4, FAe 784, FAael
FOUE 2YAA, 4 2YU= 57 A2 Bl 4
Asgich, A BEe] FaANE Fol Sl 2
sro] Wasjrha 2sh=r WSS Sk FAe) 4%
HANE TS ofHA) WA FIT 5 A A B,
> A, s s

e A SYsS AT 4

Aol A asignka Azeke

shgik. FA) Aste] FAANAE T aso] Fohaiel
freleel tol 7131 3151

AbBlA B1g i Aab= 53 whdo) A = H 4.758(95%)
2 UERTE & SRS A G 258 o=

EREEEC P e EL R EE R T I
Q8la A a9l BEE a4 Al P
9 Akary o] 8442 i 53(100%) o= el
ool ), FAle] Wae Bt SH100%) 0% thebsto
o, FAle] FEAS BT 467H93.3% 02 ety =

S5aAbge A9 Yol SRR BFY A 1% 28

F1

oX

I 3. HRE Ay g
Table 3. Computational thinking score

7} 9JJow wets] FHRE s T2 o] g djrka ol

2l8kar liek
2-42t= 24

HATelA = TAY ZiE AR S8 Al 71 B
= ARESte] HlolHE A akGTh A HAle 7 A-3tol| digh
AFE Ay o] PJaghS ate] 7124, S, FA4 71kl
Aol Batgke] ApolE EAEGITE F WAlE A7 A
(visual analysis)& A&t} 1to] vpd wf, = 7] %41
oA TA ez oled ul, s+ W3Klevel change)}
AaHtrend) S A E YT HEgh 7} 3 Yol A o] SHEC]
Tt B ARt old tisiAl= AT dukel] A
Adg T Al A S Al disiME &
ABIgiTt Al AAlE SA) 293718 AEste] SA19] &
o A AeE AR EYT T4 23371 dolH 1k v
EZ(PND; Percentage of Non-overlapping Data)< AF&
stolom, FAAR] ALt 3242 ofgel AAlSGI A
adazlel digk A HHe APAT[30]E W Ao
A, PND7F 90% ol/deld wi¢- 2 axbebal afAsta,
70% ©)/dollA 90% MRk F3F adEtaL sfAlegitt. Bgk
PND7} 50% o]/dollA 70% wwh2 wte aefal a4 s)m,
50% MRk g3p7t Q= Aoz sl

Ao Avfs I RRS F85 IS X2 o]
A4l S AFY Abarg o aAHd Aoz
Yepstt), 7F gl didk rhd e Al Mo Ho
7 9= & 30l ATk SR V)2 FA 3
o] Htrghks wlaLshd, 712AolA o] gk 64, 3.5%,
14302 v Yepon, 33)7]9] FHs AW - FA
7roll o] Bghe 8.9%, 8.3%, 6.3 o7 A3} B
© PAEC] 7|2 Hls] FA A e e v
Aoz Yepstth T 27 § 4] FlelA] A HAFE
41%394 ﬁﬂ&%kp— 9%, 7.34, 6.78 o2 Yeh} TAE 5

Aoz ek,

4 FAlo] W AFE A2

lo

Phase Baseline Training Intervention Maintenance Intervention Maintenance
Participants M (SD) M (SD) M (SD) M (SD) PND PND
Student A (5§7) (53) (8;9) (9?9) 100% 100%
Student B (23;55) (gj) o) ( 543) 100% 100%
Student C ((1);‘;) (262) oy (2;78) 100% 100%

http://dx.doi.org/10.9728/dcs.2024.25.5.1315



Baseline Training Intervention

NS
.

/

Maintenance
—a—a

I
I

I I
N I I
\ I |

| | I
| I

I I
I I
I I
| I
I I
| |

:
123 A\s 6 7\\8 9 101112131415161‘1\wsw9202122232425
\

O 2N WA U O N ® WO

|
|
|
|
|
|
|
|
|
|
|
AN

~ T ’
121314151617 18 19}&2\1 222324 25
~

1234567 8 910111213141516171819202122232425
38 5. HEY AT 2 F4

Fig. 5. Scores on computational thinking test

9
8
7
6
5
4 4
3
2
1
0

= Wskel AEE HAeit shlee ik, 31 A
© aEE AT 11 49 el A gl 4
5ol Al ¥ A BT 712 TR E AFE ALY
F7h obel = ke S Bilov FHE AR, FA
S AT AT 52 155 wekom FA 3 St
HEE FAAIAY A7t o Sehks A3E B30 &
o, F7 TR FA T FARRE EE Bl Ao
UrEbse). S 24 A okt 22t

A BHY] A5, A Ak 712 SRl A= TR0l
A 5HoR Yerhe 43S Bylod & ke AX
ZA7}F AFEHAA 9o RS we R o & el
SA FRINAE R 570 84S W
BE g7 9% W o YERit) B3

F Foll = i FAE A B 3Hye

Fo|& Avnm, 7]2A Pt M= 53
ks AES Bolow, ¥ FRlA R v
STk ey SAE AlEE A5 85e
TRIME 85 9 o® N&HAoR
o % gt 25 F
o}, Albo] A5 A
FAEE 317]el= whd S woleh C shAel 7159 Akl
3} Folg W, 7124l 7Rl A=

Y,
tlo
B
o%‘ To
: o
=

O:
o

\)
o
=
ofl,

>
>,

w

M
e
2
4y ¥ v o RO ol

LU S Y
g
&

2

i

I o
rlo °
rom

1“
o

%

oy

p‘L

2L

(o3
2
-
=
1o
P
oty
~N
)

2t o
g
rr
ox

o ofy
ol
rr
o
o
z rl
32 o

iz rlo
30,

d

g 0w R
¥

1% jo x

2R 25 I MK0| X|ME Z55HY9

ik
=[]
om
Rl
kI
n
)
a
el
rir
fol
=l

2 ALE gkon, FH kM 288 Akl
Ty FA FREeR o] E s A5 2o A 5o st
Aok =3 FAS A Ak 63]7] ek 5HUE A8
a1, 73]715E 8F o= Asate] 84 U9l AE fAlst
WA RS 15T 25 F §A PR 3)7EE 64
2 84S oA dsH AE FAS 2R UERHTh

vpAefe 2 PNDE o]8ste] FAle] &3E Als8lelch
Al v shA B F A el A PND ko] 100%= AFEE 20
th w3 fA] PRl = Al gAY 25 PND gke] 100%
2 2k=E Q) o]gd Al BE shio] T 17k BE
3|70 7| Z2Ae] BE VR S H5EE BRSS9
wjghe), 4] PR A E wE A & 7120 BE 37| K}
Hoke-S o] giet.

o
o
i
f

2
-
2,
rr
H
ol
fetl
2

L
o
lo
jaict
H

T,

~
>
K
{

e
-
=
> 3
W oo O

44
ot
>
>
k] o
{
W, O, of
o%
i

T
gy
32 of,
£
e
I
ofr
B
it
X
&
rr
>,
>
9

o
il
<
i)
3L
°
3
>
rO
.
o
ES
8]
2
k)

M o oy ofn
rir :[;)

il

o

M

i)

re
2
o
2
e
_& N
S
wW
of.
lo
~
o
oZ,

-
=
olft ol
0,
iy
on. M ol

2

&
Mo
Leagpn A T

2
ol
ol
X,
ol
i3
rlo
sy
-
il
yi2
I
o
N
[oZ

o 2o
X
>,
N

oo
o
H-l I-
=
Ho
o
3
oft
>0
>
=
K
2
of
oo

d
=
f

U ool W H
M
<

o oY M

4 3L
vl
o
L_l%:
N
it
SL
3
mo M
o
2

82
2
-
il
2 ol o
T
o
i
5
i
=

P
FU10 o

]

of
< o
g L
2
o 30
o o

ofy

0
¥
TS )

)

x L%
rir
N
Jr

o

o
-
<
o

2
N
-

l-flI,
o
-
52 2 o
T o

o3

iin)

=
fo
ftlo

[oZ
Yo offt o

o o oy
=
o,
>
q o K
&} I
filo
ol
2
N
Py
50 e

Fl o oft
b e

oll HJ'

o off
=2,
E
&
mlO O{N
ro,

El
fo -
i
of rir
>
i)
n
o,

O:

iz ol El
g _,>L
(o0 l—;]
L)

~
fr
fll
)
K
N
ki
QL
T
r_g_:{

2
do o2
-
o
w
—
(e
N
o
o
rlr M,
0, -

P

],

o
S

)
>
k1
i)
rlo
i)
&

(¢}
o mEbA] ghe) Agolut A
A7171 8= dH o] 54l 4
A7 o] dasi.
A, 2 Aol 712 R S A AR Abelol &4
el A SHYSON Al AR sk WS

TRNME EAE dAskAL, H= Al

ddshs BE S Amsilh Ay Aol nad,
=2 712 T RellA A

ol &b orr omt ox KK S rlo mo

S
12 18

1

[}

tllo
N

o X
< o
N
=Tl
i
to O
e =
(o]

e

AN ST
s
r
I

18
:
o

o
il
-

1

http://www.dcs.or.kr



(o] olﬂ

2

i
K
g
A

<

= o
)
3
o
O
=

o o - e
v
M
[
o
>,
1o
re ox

32 . Hl
Hj ﬂ‘r—“

=2

W 4

iﬁt‘

_Q

o[\ ofl
o

w
)
o
i)
A
IS
k1
o,
N
&
K
N mlu 5N

HATF[21 oM = EPLO] AL A
B Ao A= semi-plugged F4J¢l
g f?} A A 7o o] AFE Abare el i
st A= A A7 Jrkal siA
g E 8= flke RS AlALE.
T AFE Q% AYe v
| 25S oo 4
Aol dAT=2ZA, Het ?i:[loﬂ 1:5]] 04:[1 EH”Q 7}

mr 2 2L 2 o o R R
o iz O

W e =
g h o
H e
e
= o
RO
g,

g g
j)}/ -m

pns
)
o
e
-
rlr
w
of, A
1o
2
a2
o
<)

=
oA T B SRS sl 6 e A

ke

2rags
o

)
=
k)
>
e ©

g —H

O Y,
=
i
o
T
oty
l
T
2
o
=
_}L
g

(LT
2
e M
re
-
2
R
i)
= op
=
K
of,
fitl
e

23] AFY Alade] anpdo|eta sl el
ek whebA 5 # AT M= B Aol A AFgEJ =
B 9o T2 =Y 7|7] = U)X Y tnlo] A £33 A
QA &ﬂr% A8l = vkl

AR, 2 Ao 2584 9o TR Aol o} Ty
Lot o] Fofels thdom A5 Faste] PuSe] &
k=3 743_5]] H o 37} otk o] Bl S Ao 7
FroHE tiet7EA] F5A o] Fojxl o
, ?‘Fﬂq"ﬂ"o}?ﬂ"ﬁ low 3 AT e RIS A
olth wehA] Hol] A9 = B, frolet A7H] W
2 gg3t0] FololS 918 I uS 2 AFE Ajue §

I AR RTA=

Ha23

[1] J. S. Seong and H. C. Kim, “Analysis on the International
Comparison of Computer Education in Schools,” The
Journal of the Korean Association of Computer Education,
Vol. 18, No. 1, pp. 45-54, January 2015. http://doi.

http://dx.doi.org/10.9728/dcs.2024.25.5.1315

org/10.32431/kace.2015.18.1.005

[2] J. E. Lee and J. S. Kim, “A Study on Early Childhood
Software (SW) Education in North European Countries,”
Early Childhood Education Research, Vol. 40, No. 3, pp.
229-251, May 2020. http://doi.org/10.18023/kjece.2020.
40.3.010

[3] C. P. Brackmann, M. Roman-Gonzalez, G. Robles, J.
Moreno-Leon, A. Casali, and D. Barone, “Development of
Computational Thinking Skills through Unplugged
Activities in Primary School,” in Proceedings of the 12th
Workshop on  Primary and Secondary Computing
Education, Nijmegen, pp. 65-72, November 2017.
http://doi.org/10.1145/3137065.3137069

[4] Ministry of Education, General Overview of the Revised
2015 National Curriculum for Elementary and Secondary
Education, Ministry of Education, March 2015.

[5] Ministry of Education, “Supplementary Material 10 for the
Revised 2022 National Curriculum: Science/Technology/
Home Economics/Information Curriculum,”
Education, March 2022.

[6] S. J. Seo, “A Study of Special Education Teachers’
Experiences on Software Education for Students with
Disabilities,” Special Education Research, Vol. 22, No. 2,
pp- 69-91, May 2023.

[7] Y. Lee, Research for Introducing Computational Thinking

Ministry of

into Primary and Secondary Education, Ministry of Science,
ICT and Future Planning, January 2015.

[8] J. M. Wing, “Research Notebook: Computational Thinking
—What and Why,” The Link, Vol. 6, pp. 20-23, 2011.

[9] J. M. Wing, Computational Thinking: What and Why?
Ph.D. Dissertation, Carnegie Mellon University, Pittsburgh,
PA, 2010.

[10] Y. J. Lee, The Development and Effects of the Software
Education Program for Young Children Using a Coding
Robots, Ph.D. Dissertation, Kyungsung University, Busan,
February 2022.

[11] H. S. Choi, “Domestic Literature Review on Computational
Thinking Development through Software Programming
Education,” Journal of Educational Technology, Vol. 34,
No. 3, pp. 743-774, September 2018.

[12] K. D. Adams and A. M. Cook, “Programming and
Controlling Robots Using Scanning on a Speech Generating
Communication Device: A Case Study,” Technology and
Disability, Vol. 25, No. 4, pp. 275-286, April 2013.

[13] C. C. Ratcliff and S. E. Anderson, “Reviving the Turtle:
Exploring the Use of Logo with Students with Mild
Disabilities,” Computers in the Schools, Vol. 28, No. 3, pp.
241-255, September 2011. https://doi.org/10.1080/0738
0569.2011.594987



[14]

[16]

[17]

[18]

[19]

(21]

(22]

(23]

[24]

M. S. Taylor, E. Vasquez, and C. Donehower, “Computer
Programming with Early Elementary Students with Down
Syndrome,” Journal of Special Education Technology,
Vol. 32, No. 3, pp. 149-159, April 2017. https://
doi.org/10.1177/0162643417704439

J. Kim, “Make the Classroom More Fun with Coding,”
Special Education in the Classroom, Vol. 25, No. 3,
October 2018.

J. I Kim, Y. M. Seo and Y. J. Lee, “Application of
Unplugged Learning Method for Intellectual Disability
Students’ Informatics Education,” Journal of The Korea
Society of Computer and Information, Vol. 17, No. 9, pp.
189-196, September 2012. http://dx.doi.org/10.9708/jksci/
2012.17.9.189

S. Shin and K. G. Han, “A Case Study on Unplugged
Cooperative Learning for the Social Skill and Algorithm
Learning of Intellectually Disabled High School Students,”
Journal of Special Education for Curriculum and
Instruction, Vol. 12, No. 4, pp. 309-336, December 2019.
S. E. Chae and Y. S. Heo, “The Comparison of Unplugged
and EPL Education on Problem-solving Abilities and Class
Participatory Behaviors of Elementary School Students with
Intellectual Disabilities,” Special Education Curriculum and
16, No. 3, pp. 31-64,
September 2023. http://doi.org/10.24005/seci.2023.16.3.31
S. Chae and Y. Heo, “The Domestic and Foreign Research
Trends of SW Education in Special Education for Last 10
Years,” The Korea Journal of Learning Disabilities, Vol.
18, No. 1, pp. 127-153, April 2021. http://doi.org/10.
47635/KJLD.2021.18.1.127

U. Demir, “The Effect of Unplugged Coding Education for
Special Education Students on Problem-Solving Skills,”

Instructional Research, Vol.

International Journal of Computer Science Education in
Schools, Vol 4, No. 3, pp. 3-30, February 2021.
http://doi.org/10.21585/ijcses.v4i3.95

M. S. Taylor, “Computer Programming with Pre-K through
First-Grade Students with Intellectual Disabilities,” The
Journal of Special Education, Vol. 52, No. 2, pp. 78-88,
March 2018. https://doi.org/10.1177/0022466918761120
W. K. Lee, A Study on the Development of Effectiveness
Measurement Tools for Software Education in 2017, Korea
Educational Development Institute, Seoul, Technical
Report CR 2017-8, 2017.

K. H. Lee, A Study on Curriculum Development for Early
Childhood Software Education, Ph.D. Dissertation, Jeju
National University, Jeju, February 2020.

S. E. Chae, An Analysis of the Relative Effects of
Education and EPL Education

Unplugged on

1323

[25]

(27]

(28]

(29]

(30]

(31]

Problem-Solving  Ability,

and Computational

Classroom  Participation
Behavior, Thinking  Skills
Elementary Students with Intellectual Disabilities. Ph.D.
Dissertation, Chosun University, Gwangju, February 2023.
J. H. Kim, “Coding Makes the Classroom More Enjoyable,”
Field Special Education, Vol. 25, No. 3, pp. 42-44,
September 2018.

D. S. Lee, “Measures to Strengthen Access to Coding
Education for Students with Disabilities,” Field Special
Education, Vol. 25, No. 3, pp. 39-41, September 2018.

S. W. Kim and J. Y. Kim, “The Effects of Action

Observational Interventions for Using Augmentative and

in

Alternative Communication on the Self-Determination
Behavior of Students with Severe Disabilities,” Korean
Council of Physical, Multiple & Health Disabilities, Vol.
58, No. 1, pp. 167-191, January 2015. http://dx.doi.org/
10.20971/kepmd.2015.58.1.167

H. Yoon and Y. Heo, “The Comparison of Kagan’s
Structure Centered Cooperative Learning, Smart Learning,
and Integrated Interventions of Cooperative Learning with
Smart Learning on the Vocational Education of Students
with Mild Disabilities,” The Korea Journal of Learning
Disabilities, Vol. 14, No. 3, pp. 185-211, December 2017.
J. S. Min and W. Kim, “Effects
Communication Training through Mand Topography

of Functional

Assessment on Self-injurious Behaviors and Mands for
Students with Autism Spectrum Disorder,” Journal of
Emotional & Behavioral Disorders, Vol. 37, No. 2, pp.
29-46, June 2021.

T. E. Scruggs and M. A. Mastropier, “Summarizing
Single-Subject Research: Issues and Applications,”
Behavior Modification, Vol. 22, No. 3, pp. 221-242, July
1998. https://doi.org/10.1177/01454455980223001

C. S. Gonzalez-Gonzalez, E. Herrera-Gonzalez, L. Moreno-
Ruiz, N. Reyes-Alonso, S. Hernandez-Morales, M. D.
Guzman-Franco, and A. Infante-Moro, “Computational
Thinking and Down Syndrome: An Exploratory Study
Using the KIBO Robot,” Informatics, Vol. 6, No. 2, pp.

25-74, June 2019. https://doi.org/10.3390/informatics
6020025
M. G. Park, D. Kim, J. Kim, H. Kim, B. Lee, Y. Cho, and

J. Hong, “An Analysis on the Effects of a Tangible Coding
Education Program,” Korean Elementary Education, Vol.
29, No. 4, pp. 23-49, December 2018. https://doi.org/
10.20972/kjee.29.4.201812.23

http://www.dcs.or.kr



C|X ™ 2El X &5 =&X|(J. DCS) Vol. 25, No. 5, pp. 1315-1324, May. 2024

4 4E(Gyeong-Tak Kim)

~
Al 200413+ Aol shaL ohshel (£ SHAAF- 54 )
e

20199 ~2020: Aot EwSH EFuSHYAE WA}

20201 ~20219: AebFEnsd A7g oAl AAFGA(=FE ) WA
20219 ~20241: &F x5l WA}

202493 ~4d Al BTS2 wA}

@A RoF - 39 15 (Coding Education), ¥ Z 4% (Remote learning), 54353 8H(Special Education
Technology), #l %% ol (Intellectual Disabilities), ¥4 %o} (Autism Spectrum Disorders)

A=L2|(Woori Kim)

20064 © Aol sha ookl (% ok A AL 55 )

20113 : The University of Texas at Austin o8t (HshakAl-E=18)

20113 ~2014\3: A&

20149 ~d A A

¥ B o - 5415 (Special Education), 4353 8(Special Education Technology),
2= ] (

Learning Disabilities)

http://dx.doi.org/10.9728/dcs.2024.25.5.1315 1324



	로봇을 활용한 코딩교육이 지적장애 초등학생의 컴퓨팅 사고력에 미치는 효과
	요약
	Abstract
	Ⅰ. 서론
	Ⅱ. 연구 방법
	Ⅲ. 분석 결과
	Ⅳ. 논의 및 결론
	참고문헌


