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A Study on Humanoid Robot Convergence Education Based on

Universal Design for Learning for Students with Disabilities
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ABSTRACT

This study examines the effectiveness of humanoid robot convergence education for students with disabilities by analyzing
the effects of convergence education and class satisfaction of students with disabilities according to school levels after de-
signing and applying humanoid robot convergence education program for students with disabilities based on universal design
for learning. In this study, the program was designed so that students with disabilities can increase their familiarity with tech-
nology, increase participation and concentration in the learning process, and promote positive play experiences, peer inter-
actions, social communication, and interactions through humanoid robots. The research participants were 41 students with dis-
abilities out of the 69 students who attended the class and completed the survey. As a result of the study, First, the humanoid
robot convergence education program was found to be effective for both elementary and secondary students with disabilities,
regardless of school level, and the learning effect was significantly correlated with learning motivation. Second, the robot’s
interactive and learning support functions provided students with the experience of collaborating with the robot during the
lesson, which boosted their confidence in communication. This suggests that humanoid robot convergence education based on
universal design for learning can be applied as a teaching and learning method that meets the educational needs of students
with disabilities.

Keywords: Special Education, Humanoid Robot, Universal Design for Learning, Convergence Education, SW/AI

A 3 A s

el
"y 8 A FYTdgEtn 2

EEFIL 20249 069 109, 4SS

Do

024'd 074 05¢, AAE: 202419 07€ 10

AFE 053] =54 (277 43%) 117


https://crossmark.crossref.org/dialog/?doi=10.32431/kace.2024.27.4.009&domain=https://journal.kace.re.kr/&uri_scheme=http:&cm_version=v1.5

N
P

)

>

12

ofy

rlo

I

i

ﬁ(; N
2
o
il
N,
i

>
o
m
=
ol
o
fru
i)
02
o
AL -
o
i)
(o}
o N

o i
oo
g‘ﬂ
&
=
il
Ao
N

2 o
>
>,

—
—

do
12
s

b

Hi?{_!
ofh
ro o
o I

of O
2K
30
£ L

Ho g
Ho M
1
rir

B = oy
_}.‘JJ
>
.
Lo

ftlo o
o
2
o
f
El
Ho
wd
N[O o
N
— El
to EJ_
N

Y-S W SHAI] A =
ot

>
ot

tlo o A
z fo o

E.?i:

o
Loy oo
Ho
o

%
Jhl-stm e 2 e
AR Ao

FHuE FYAYL 0w

S o @ bl ool BAHA 8

SIS 2734 ol T D 2
5

Ho

A AR A4ds -

off =~ i)
Ay W X o @ ok
Lo g ox :%l it %‘ MR
B A VI VI T}
m]% i % et R~ T
mﬁoﬁggﬂﬂom{om&‘ﬂmlmrto
o B oo H % o
&Ly op 3o =
Ir o = ot Fj o
2l i
—_Q‘ JI'N —D‘ - _t:10 1
s _]N _\Ol_"
< > fo o
T oA 2 ol
T g 8%
o M gy o
m% @ e
o off X g i
N b é
) é
= i)
B Ho

ob
rlr
N
o
jus)
-3
o
o
; ob
g
o
N
off
2
N
i
o
us

]

=

91 ér} W AEHEL E%ﬂ o_Ea Aoty H] |
71&2 v Al o3 7&ES 9
& s O 275 T4
q 283 gYES SN T2
ol 8l K] 71315 FuE I
B A A A3t ) R A 3
HiolE 2E F3uF Z2IHE )
s Flstaat gk
AT EAE o 2k
“Sarg Zholl mE Aofshlel ¢ MRt &
el el AHF 2pol7t Y=
“ZofgtAlel 74 MRt RS Bl
AW g #AE A=7P”

LEe
ﬂ'alo—
rO

TS T = A <o S A A e A I
oot
El
_!:[o

_EL

TeR@e b

zo, flo

fo
N
R

il
X,
N

fofs :101' r

2. A A
2.1 Zofstl duS

oA KL EHEH FHRUFOE ol
SAEC] dnk W A wAt FFE T g
A SEetal 4 AR Addte ugH H
Holt}. o] BE YA 53 sk 713 E Al
Fatal, AT 8A8E S AA el wAstst
© RS FRE Ik FPUES I s3], A
314, AglH o] 2 7IRkE T 9o, FoE
o] WA AFH A e FX8ke W -
Foh §Eu S 53 nE stYEo] shie wx
o AFHA 41 Ao A S Ao dH T

118

2024.7



- AT S A3 HEA g AA 7N Feols 2§ WS AT -

slal X835 wS "o TAS, BE FAE]
ANE e uAs 588 e NAoRA EFHe}
of Jths YA A=ITHel

FHREL ANSFAE) N8 71%e APstn
Ol 5 ThFF ALB)Z] Rl A F UEFE AUT
th o] Ao YSo] AL3le] YYoTA AHETA O

2 §3E 5 & 71ig s 200, 8] Sen
7

WS Bt Moo g w2 AdE AT
o2ZX bt R G It FeEe
58] A8 A 25708 22 £ JEE I o2 F Figure 1. Universal Design for
A8, A el 3 G wHTh Aol Learning
S FHuFS BE S-Sl A At vl
5ol mEAQ wg BHL 2 U Fad o BH S AAE DR SEAY 278 35
&2 3 o= W] AS PPAYL, RE s ATI7] SIS ZeAA AR Figure 19 o] ot
o) w&A A ASH B A 4 ok w2 THS B2 AR, 0dR e P 2 2
AToNME FEAgo] 7bsd Frulols 2re g AT, OIREAe] F 2FT S8 2T
S go = e ssle] s 7H A ALS| A uk ol FFAEe] ARE A4Sk A E|shs W2, A
98 A Ysla Fojo} Tn|E ZR§) AHelstE s Ag THshs W, 8al Shael sk 849
A9 AgstuA ok TS FETE HHF sk e E st
7} m&HAo) AA ATE T FAY F YRS S
AL BEE Bk ol WHe| AL PPN, o
22 BAA % 47 7 ANe] JAE S AdF BTG 5 9l B
¢ 243 W F08 4L I
B &< AA(Universal Design for Learning, foisA) ey ABHO T Hed WERHL s
UDLE RE 857t ApalolA) s w8 0 & . i )
N A o222 JH S 2HE 5 A 53,
M=F A Ushe g AWl M= 55 gm0 5e se BR6lA s 717 @
oFEeBlolA AN HHH S HAe] HojE A4 orsiod olle - -
£ gl Ak, U

VP 15 S ATE
HRH By E31 @3, 22Fo|al, ¢, a1, A

L

\e

i
>
N
)
b
o
F[F
e -

F29] waF A A Lo
s, sk sdsk, o ek v 0 G g
HAA @S AolS TR SEEIEE A L g0 2 am e st A4 w S48 o
T YET A S R ARG BE WA L oo ano oo gy zael nam se
& IR0 20 S WS 0P B g gy oo 2AE AasLA B
o M gm0l oSt HEalol Therd 54 7}
A SS9 Uk w2 A1
AT weAEe) ATAE B £ HEAS 23 Foshy Friwolt 23 ws WA
9 & olrh old@ sk AAE Ao Sk

ofyz}t thkdlt gy %, 58 L HiAS VM g Ao slL 93 Frjolt TR woo & 3}
W& AR G BHA g ol & S #4lS F7HATIAL

& 7o) Sl maA gk dololn & gl A 5 AW, 16l 59, I 2
o], BE AFolAl skl sid A S A Fehe S0 wel 2R /)58 Wasl £dd 248
ofe}, thFet Shsate] B3 275 83t A PSS WA QTS ZEAE= O 23 A3
Heo| &< AL ATk o vH12-14] < @ 7 Atk oY
of B StEd IHAT

s 4= AH17, 18]

)

(d
o

|
ot
Mo
rr

ko
tlo o ofy
o, J
i
rlo
=
e
1%
o=
lo
i)
fo

AFE 3] =24 (274 43) Io



- AFE RS =24

=230] A4 gl S A8H 7% 7}
2 W Fad 2L s, W AZEdlE
s 47 ol stEe) e 2o 4 gow

218 Bo) A7k gol ShgolA Az AnE eHoR
Agstel Brk e S BAL AT 5 Uk 0|
AY AFAFH Foiwol= FRo| ARNE HaT
By ohEt BE S HIF 4 A5 wEo
3 WLl FsFHES Bk 9l

1 ojFo] LBAQ Lo
|

< S e e SR 0
AP EA A AIE 9] 20209 SA AR WEd 54
el oty F 1We] AHZHEF  Aol(Autism

Spectrum Disorder, ASD) J&+-&
3= FAlelt19]. FelE 713l §
A= AL EF) =83, o

2stor i 31

B} 23] WgHTHE 2

=

W, B2 5 WESVEe] AEH £ HEHS P
S

I ATH20-22]. Fro] |

28 @5g B3 FoY 29 49PF A, o
FFT A2 o), A2 3o, ANF 5 ABES
3 ARl WEH V& £5T 5 Jdl F
% STE $89 5 Atk B ATelAE Friol
S 2xg e PN AT DY WA
A02 44e B gl 438L wol v
B g 5 gle g AhE & =S do,
3. BHA Sg MAE 8% Y HA
31 A s A7)

2 ATolMe BH sk AA 588 A4S §

BHA S AL P 1R YA B, £

7ol 2 olels} ol Fgjol A g5aA STk & A
Fol AgHE BUA G 4A Uelt 85T

s El(Center for Applied Special Technology, CAST)
ol A AR BAZA SkFAA 9 X3 97}A| (23] F-
AE=E APAE Sy Y 8o e n g, AE &
9 a8 AE, 54 & 7SS U4
A FAE F 9lon bt sgate] B4 oA
& REgete F¢ol Hollile As SR stk 9

274

2ol whe FAH Ae AR AR

2.

A4z -

g2 Table 17
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Table 4. Difference on Class Satisfaction and Effects of
STEM by School Level
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Table 5. Correlation between Class Satisfaction and
Effects of STEM
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