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[Abstract]

This study assessed the effect of an EduTech program featuring the cognitive enhancement robot Bomi on digital resilience in
adults with developmental disabilities, a group often disadvantaged in the era of the Fourth Industrial Revolution. Data were
collected through an eight-session action research program and analyzed using paired sample t-tests. The results indicated
significant improvements, including reduced fear of digital devices, increased confidence, enhanced social relationships, and
stronger problem-solving skills. These findings suggest that convergent technologies like Bomi can support digital inclusion for
marginalized populations. However, challenges also emerged, such as differing learning paces, accessibility barriers, and the need
for sustained participation. This study highlights the importance of personalized learning environments, teacher training, and
continuous support. While Bomi positively impacted digital resilience, further efforts are necessary to ensure long-term
accessibility and engagement.

AQI0] : el CIX|E By, O RHIT, QX[gazs 20|, e Akt

=2 10

Keyword : Developmental Disabilities, Digital Resilience, Edutech, Cognitive Enhancement Robot "Bomi", Digital Divide

http://dx.doi.org/10.9728/dcs.2025.26.5.1395 Received 24 March 2025; Revised 14 April 2025
This is an Open Access article distributed under Accepted 21 April 2025
@ the terms of the Creative Commons Attribution

e Non-CommercialLicense(http://creativecommons *Corresponding Author; Soo-Jeong Lim
.org/licenses/by-nc/3.0/) which permits unrestricted non-commercial
use, distribution, and reproduction in any medium, provided the Te: D OOOO OOODO

original work is properly cited.
9 propery E-mail: bobo4259@naver.com

Copyright (©) 2025 The Digital Contents Society 1395 http://www.dcs.or.kr  pISSN: 1598-2009  elSSN: 2287-738X


https://crossmark.crossref.org/dialog/?doi=10.9728/dcs.2025.26.5.1395&domain=http://journal.dcs.or.kr/&uri_scheme=http:&cm_version=v1.5

C| X" 2El X &5|=&X|(J. DCS) Vol. 26, No. 5, pp. 1395-1406, May. 2025

]ZJ_O/] Ela=p A SRR E}E j}ojgi 21719] ,\]m_a', AF31
Tjr o] At} de] whegelRlo] A= el 7] ol
2 A= 749 E7E50] Yehr] AlslEA &8
PE BEE o5 B oS AEsi Holxith &
2, dgolQlEe] dho] A3zl o3 v SEEA7IE
P, are] Ao AsstEHA AR AXKDigital Divide)
2 23 g4 252 A(Digital Literacy) L OE A
O] /lgzﬂ-vQ. OX]O]_7] 3= )\]— 1 74]131 H

AT EAe AH3PH 1 A E Eﬂéo}tﬂ "Hi—% el 4
S MHIAY, 52 1 FAIE s Kakar Egkgat
Al o] 3 4= gl 48 AHsiA EvH2]. 53
L 2H o] wislel] Rz ol QlEl Al Jlo] Vwe] W

o] whEoldl i g 6] Wishe 150 ake] 35 g
Uzl 243 ZYabrlol Bt o5 71eofof 3],
E& ddgofolo] 27 o] BAIE sfdst 4= Qluhd, o] A
2 Al 2 2le] fik ey AdA o 1A% A7 9
= RIS tAE Vs A-&3h Aoprlas A

[e:

¥

i A O ks e BeriE f71He s gle
o] &alojt} 4], o]o] AFE= AMA o7 whdAololo] o]
=2

g Azl A wolut Akt 2%s AHGEA A 5 AES
223 PN A=A Al(Artificial Intelhgence) U
55 &85t ol gEla wAdS %%'E“}FL <
S

4o A\ 9lali e S cuoww

Sl A&

Ho rN
o

is

o

7 AP REow Al %ﬂﬂq% kel et 2

Aoz BAPNNS AT ALY 22 B

Ho o
£ %o
ol

2

Kl >“

Ry

by
o
rir
(o3
=)
)
m
2
Moy
o
ﬁ
fE
i
e
rlo
ox
I
o oy
B

o
r_%:
oy
oldh
[o
o
o
2 ol
XN
& i
SE, oL
t =
o ox
i ot
So
gt
1>
i
Ho
o2
il

™
o
:Oé
2
o

_F,;l:
[t
=2
X
rie
i
b
[
rr
=
o
o
2
i)
x
Kl o
fo
:Oé
o
rir

%

N
=
2
=

(b
r_1
L2

N
~

o

z,
=3
3%
£
X
oX!
o

(e

102
v
O-
o
X

S
& 1
—m
N
u
i 1
it
e
By
o
S
El 2
N

tlo <2 i
2 >
o, m?;
M odn
)
Soow 2 H
to Jpu
[}
I
£eY
o
=
Buk
it
ool Ho o o
H
oM Mg 41 O o

ook
2
Mt o rlo

2
>
2

0, o
O
o
o

http://dx.doi.org/10.9728/dcs.2025.26.5.1395

s
=y

3

1].
o

| A 3hg) Sto] Ako] HpAlS. &lx :O‘H AP
oF ol = Bl tAE A}ﬁliq 9l )8t
3] glo] FAl el weEy Aol 2 ¥ 1:}

wegelele Age] we o] wMEHo

o Aske FEoR YYsiol e Hophd %} 2%
oL 91 olFElL WAL 7]
ol ATk ge) AL 9 2] B 2U=E Ag

B -1>
A

-

fo

7—1

o4
]. 3

o]

~

=1
ko)

e
= s
B _ﬂ.m
o
PN
&
it
NE rir
o &
= [
‘O,
©
A=
1o
ao
n‘,?.,"
;
o
o
o !
©
2
L

u)
X
i,
)
i.
2
o 2
=
-Ei—le-iﬂ
o
2

2

El
L2
Mo
o2

M Aa,

L OIREIT BSS Sof CAY Sy 3=
2-1 05812
ABAADS FHOE o 43 Al Azt 27,
AW ofe} olze} B, B3, W FolE 1 4 v
e, Mz 7143t ARk Sl o e del Aol
Sy g ATHES FrH14], oleld Hol 3 5

el el el A(Edutech)= Tojoll A {58 4= o] als
(Education)®} 7] (Technology)®] &AE W]z 7}s
A, 784, JFAs, Yol T3 2 Al fAd
&S5 283l MEL WSAHEE AF3kL HAs o] F
=3 }J-o]ﬂ. SHATH 15].

o FElZ+= Covid-19 o]de] F2 A}&3sld oy
(E-learning), 2~"FE#'d(Smart learning)©] #3}3sF 174
o7 I Ady-S B2l Covid-19 ©]F Bl 7]<%<]
weka) A TV AlAICNA o] ROl A= WSS 2
do= 53T 15]. Covid-198 S53kaL 4to] BAr3}

\I



AR SHER(E0)E e EoFH A

o

fglo} ALB)E o]e] ohd e G gsin 5
sk #Pgg AANE AR, diehle, Fehes § v
7)Ee 287 wE dol 2A4E A A8k AL )l 16].
oA ™ Althe] FATE Wste} I SR ollrEl s
Z,:;(}sa} zsl-ﬁ:;q_oﬂ}” Hugal. L7 3179 xﬂob L—101 =k

o] SRS
Aol Eajeul o5 4
= oz Aalst}17]. YA A E 5]
ojel Abek 2 FEAT 1A —;L%s}eqb sk 34 71
o

2 r

eaL g ah3]

el 5o AT Stk JRlA Mot Yoz
BAG 5 QS T o] hEA Y 291 9
4 AX gz WA e aglel QrH16]. 9172 A4
88 AT, 1, FEA 5 R AEe] AA @
oA F7Pe) FAH AAE vk A wg 89l
KN A ==

Ao FdolA] & u wegelele: ulS- ““Feﬂ] =k
g 7)4o] MR ElE A ARglollA A1 A2HDigital Divide)
2 23l g=do] g Hojx|= FH kg el ERIsH
HTH10]1. o) wageld a2 tAd 7]&S ul9-al &5
549 7} A 3] "o ] , gA4g7]

A _

2 Ao U, o] 28 ol HE Aotgon
3] 1 A8 ARk Pl AP R olel AE
2 dlehun], wegelelES 1% ABlH nEvt A
2a9e 1]

=l

%\% =R L= s

Z2F *]W«] i’:‘)ﬂ
e AS ‘ﬂﬂ%ﬁ}v‘? 7]’7:H] ‘?—i‘e”c} NAE2 A4l
ANASHA| &= Boh= Abololl R ZAXHDigital D1V1de)§
Q& ARs]oll A viAlE ) o]e] gk F R o] Aol lE Al
ZA8}7 ol A &A <l 9 HA X% Q¢lo] AHMA ] x},rJoﬂ/q

Ful oo} g,

e A
DDl e dA % 8351
=}

e
i)
o

2-3 UEA0[QI LA 22 of|SE|2 2§ $HE

shg 7] el Sl tAIE Abglel XI]is Ake whe A

Ao| Mol ool CIX|T el ol olxlE F8

FrAsh Aobzd 4= QwS WSS Pl e 5
oM =7 ellyrHl A W] FAL
ol 7leEs 01“471]
7V ehe Aol B
HHdole} & 9}% 5—?5}5’— AN
it oJHoe =z, Q- ofito] st dgd

xzepr} efA o2 FEEAThLE Shx
WAMEO] B WA A9 olFEHl A S
T U7 AEkL Sl Eudtk B8, A9 WANE
£ FE =ZHE P AZECE &&3 Folg 24, VR
(Virtual Reality)®} AR(Augmented Reality)©] +9%=
gAg QIEHo] 2 224, o] ek tjxds) 5 e oA
Eol A AdE Q7= AR, it A3 9
%Eﬂﬂ JT’—/“Q 5“357% A T e T Y Fo) 4

r1j =] mlo

pod)

43
o
tlo
N
2,
ol

gl

%‘%“8] "é‘ﬂ %%ZJOH A& gk 25 oFEH A wge] ¥
A2 T wgol] o] = ARpA|e] A el whet *@01
Wl = ook S Al wegelle] tXd ALsl 78]
Hrjo] R A G2 o= A A4S ol Xl
A EL ofy] Holol] 23 D AT 717] AY3} 3 s =
23S A Ys Al el o FH A wSol uigk
TS FohaL a5 EIshA EH13].

. AASY2ZR (R0 EE O FEHII udd HddAS
3-1 0l FEIS wal 2 U B

1) A7 A8 Wy

wegbol| 018 913} o [FH| A S o] 5o EAS A3kE}
Al olafidl HLsh= Aol odlth = AHS £ o] F
We-o] Balo] ko] zlalol] AshE So T AAE 2= 9]
T2 guaA waga Hdte] WU Q s} o] et wulw}
=o)o) Antz A A H o] Ageltolu),

rﬁ

¢

« APAT9] A9

Ae¥d-HAction research) 2} 213} Hl=H2](Reason &
Bradbury) [20]& TA AT =S 004 QU7 2222 71|
ATHL 7] 5A4E Feted Bagh Aolgle A4
A2 (practical knowledge)S &5317] 9138l 353 E57F
A} AR el hofsi= RIFAR1 B ol AddTE 4946}
o}, WAZ} A (Gail McCutcheon & Burga Jung)[21]8 Al

8- 29- g A- - AR A1 o] o8] Aol
AR BAE SAHOR sty dustsks Agloleha
A,

http://www.dcs.or.kr



C| X" 2El X &5|=&X|(J. DCS) Vol. 26, No. 5, pp. 1395-1406, May. 2025

» AYdTe] I

AYAT= ZWH ol M Psa = A eI
o “ZAZE AT E 2 AP} A A FE =
3 A=) AAY 6‘ oA FARITH13]. 5, @A TR0
AYE 3 e AL AUG BAF B l
23] Slal 4FE Bk, Bk
QLE T ZEaRe AEA )
A A A 71 FQ3E ASES
3} 710 whet A9le] s A0S s b A s
sosle] A% FsEES @ 5 e FAH Zrow
718o] WA o o FolAo} Gt oleld wAlolA &
A= o FEA as B 7)E R B 9
715 4759 SHo] Fzslo] Fol thdAEe] wils ¥
VRS ASAIE o] WEE I ggel] that SelelA
MR

A, Agw Z20

1818l ol whek Aegshis 3
oIk e 2t e

Aol QAP B
5 Ajolol oLt el 2 o
YA Pl w5 =
EU8S B2 940 7153 9
% oI B 7 2 228 WRRAUE A2 4

offt
2
i}
oo
N ,’
i
m{o d
kel

I omot

2 Buahoy] TS Fa AT Qs

A, wgel o ERaY $PAEe] EEad

B 4 Bl SHH AT Vo ol 1193
o)

&
SLe7hE wlsks Bolt).

>

msﬂri»ﬁim

Fall wrh A9l g o} = 2
T Q=S FHlte] whelth, WAl whe] 2
ERoge] I %ol 5 JES Zeay A9 5
A, 2, WAL, S, A Sl A% S
sm, mm] 23 gl vh# DS kol7] 18
wkeis] 918 weelstel

g, AR o 13 4 Aol )
ik, 2l 1 Tl 4 28
et AT ol @ wEAel 5EL ol A
SR ELEE R ] x]z;u 7} wrgolA A

QI oA ¥ AT Ea wegelRle) vAd
sue BAOR APYEIE WrlE BEW 8
A7 rhpels, 2 F8S e AP
02 AR, B4 FAE HU k7 Lo

N
-

)
o
&
iyl
=
O XN 2 Koo

o o2 —J

)
S/
2

fr ot o o

oLy o = de o
o o ox XN

L o

Lo i >

http://dx.doi.org/10.9728/dcs.2025.26.5.1395

O3 1. AT o e (2]
Fig. 1. Action research spiral[22]
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Table 1. Status of participants in OO’s school robot edutech

classroom
Distinction Male Female Total
Class 1 3 3 6
Class 2 3 4 7
Class 3 4 4 8
Total 10 11 21
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Table 2. OO’s school robot edutech classroom 1st plan
Time | Bomi’s program Activity Contents Materials Notes
Learning greetings at the market Shopping cart
. Learning the types of money Mission sheet ) -
1 Marketing Marketing game Market goods card Memory, calculation ability
Marketing mission game Model money
) Dressing (season, weather, etc.) Seasonal costumes and props .
2 Dressing : : . Language, cognition, memory
Fashion show (using seasonal props) Dressing card
. Making faces on popcorn Jelly, popcorn, chocolate, Executive function,
3 Cooking ) o ! : .
Taking certification photos disposable plates Spatiotemporal perception
4 Fishing Fishing game Fish & fish name cards Executive function, memory
5 OX—-quiz Sorting game (Sortlng by shape, color, Objects in the organllzlatlon that Executive function
size, etc.) can be classified
L ) . Colored paper, animals, birds, Executive function,
6 Find it quickly Stepping stone game numbers, etc. cards Spatiotemporal perception
. Shadow game (orlglnal Find) . Shadow cards Attention, Spatiotemporal
7 Find a partner Shadow play (making shadows with Original cards perception
hands) Shadow play box
8 Play Hand and foot play Handbell Attention, executive
8—color handbell play
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Table 3. Pre- and post-semi-structured observation logs for measuring digital resilience

i ) Score
Section Component Question
1 2 3 4 5
Willingness to participate Willing to participate in robot classes.
Temperament — - — -
Activity Actively participates in robot classes.
Cognitive Problem Solving Run according to the topic of each robotics class

Understanding

Understand and follow the robot's instructions.

Communication )
Collaboration

Work with colleagues in the robot class to
complete the process.

Self-esteem

Have the power to challenge yourself in
accordance with the purpose of the robot class.

Personalit
Y Impulse control

Do not deviate from the robot class or do
something different.

Flexibility

Perform tasks instructed by the robot in a new way.

Relationship Formation

Participants become closer through robot classes.

. . Interaction
Social environment

Consideration and support for friends who
participated in robot classes.

Community Support

The environment of the center where robot classes
are conducted is friendly.
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Table 4. OO’s school robot edutech classroom implementation content and evaluation

Content

Observation and evaluation

Facilitating

« Greetings

« Warm-up: Hand and foot shaking activities are conducted to
help students who are nervous due to meeting for the first
time relax their bodies and minds.

* The instructor greeted the participants energetically and
actively so that they would not feel nervous, so there was no
difficulty.

* There was a simple warm—up activity before the program to
stimulate curiosity.

Activity

« Preparing food ingredients: Play a role—play game with food
ingredient models according to the prepared recipe, and
practice buying and calculating items

« Making food: Make food virtually using the prepared model
ingredients such as tteokbokki, hot dogs, and kimbap, and
give participants the freedom to choose the ingredients they
want

* |t was impressive that they printed out the pictures in the
robot and used them

« Since the ingredients are models, they lack realism, but it
was good to proceed with the role—play up to eating with the
instructor

» Using model money to calculate was also a good idea

Robot

« Play the market viewing game in OO Robot

« Activities using robots include remembering and selecting
materials, touching and dragging, dragging and putting in,
and accurately calculating the placed materials.

« Since it was the first time trying to contact a robot, difficulties
were found in memory, touch, and dragging.

* The instructor helped at many points, but it seemed that it
was difficult to adapt.

* There was only one robot, so there were restrictions on
activities, but with the mirroring function, it was possible to
see that the participants quickly adapted by watching their
colleagues’ activities.

Conclusion

« End with a simple closing comment

« Participants who were afraid gradually showed confidence
and a can—do spirit

http://dx.doi.org/10.9728/dcs.2025.26.5.1395
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Table 5. OO’s school robot edutech classroom in action photos

Facilitating

Activity

"The attached photo uses Korean characters due to the use of domestically developed robots.
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Table 6. OO’s school robot edutech classroom participant pre-resilience test

Question Not at all None Average Some Very Total
Willingness to participate 6(6) 14(28) 1(3) - - 21(37)
Activity 6(6) 14(28) 1(3) - - 21(37)
Problem solving 5(5) 14(28) 2(6) - - 21(39)
Understanding 6(6) 15(30) - - - 21(36)
Collaboration 10(10) 11(22) - - - 21(32)
Self-esteem 6(6) 15(30) - - - 21(36)
Impulse control 8(8) 12(24) - - - 21(32)
Flexibility 5(5) 16(32) - - - 21(37)
Relationship building 6(6) 15(30) - - - 21(36)
Interaction 9(9) 12(24) - - - 21(33)
Community support - - - 21(84) - 21(84)
Ratio 29% 59.8% 2.2% 9.0% 100%

“The default number is the number of people, and the number within () is the total score.
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Table 7. OO’s school robot edutech classroom participant post-resilience test

Question Not at all None Average Some Very Total
Willingness to participate - 7(14) 13(39) 1(4) - 21(57)
Activity 1(1) 8(16) 11(33) 1(4) - 21(54)
Problem solving 3(3) 9(18) 8(24) - 1(5) 21(50)
Understanding 2(2) 9(18) 9(27) - 1(5) 21(52)
Collaboration 5(5) 7(14) 9(27) - - 21(46)
Self-esteem 2(2) 6(12) 12(36) - 1(5) 21(55)
Impulse control 1(1) 10(20) 10(30) - - 21(51)
Flexibility 3(3) 5(10) 10(30) 2(8) 1(5) 21(56)
Relationship building 1(1) 7(14) 11(33) 1(4) 1(5) 21(57)
Interaction 2(2) 4(8) 12(36) 3(12) - 21(58)
Community support - - - 21(84) - 21(84)
Ratio 8.7% 31.1% 45.5% 12.6% 2.1% 100%
“The default number is the number of people, and the number within () is the total score.
8. HsE=t4y
Table 8. Paired sample t-test
Section Pre- Post t Sigmf‘C?Uce
Mean Standard deviation Mean Standard deviation probability
Willingness to participate 1.76 .539 2.71 .561 -11.359 .000
Activity 1.76 .539 2.57 676 -9.220 .000
Problem solving 1.86 573 2.38 .921 -3.990 .002
Understanding 1.71 .463 2.48 .873 -4.202 .001
Collaboration 1.52 512 2.19 .814 -6.325 .000
Self-esteem 1.71 463 2.62 .865 -6.635 .000
Impulse control 1.67 577 2.43 .598 -6.478 .000
Flexibility 1.76 436 2.67 1.017 -5.396 .000
Relationship building 1.71 .463 2.71 .845 -7.246 .000
Interaction 1.57 .507 2.76 .831 -8.027 .000
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