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ABSTRACT

The purpose of this study was to survey the perception of special education teachers about
the development of special education basic curriculum digital textbook and to develop
sample storyboards of the digital textbook. The participants of the survey were 305 special

'.) education teachers including elementary school and secondary school. As result, the special
e e education teachers little used the present e-textbook and they want to be developed new
updates

special education digital textbook. About the development of digital textbook, teachers
required ‘the easy access of teachers and students’, ‘the facilities of use’, ‘the support for

€ OPEN ACCESS various disability type of students’, ‘the provider of various materials’, ‘the reconstruction

Brain, Digital, & Learning function’, ‘the attracting interests of students’, and ‘the leading use of students’. The
2022, Vol. 12, No. 2, 285-306. special education teachers requested some mandatory requirements including user edit
https.//doi.org/10.31216/BDL.20220019 function and hyperlink of video materials, interworking function with the Webhard, AR and
Received: May 19, 2022 VR function, curriculum reconstruction function on the digital books, providing various
Revised: June 07, 2022 materials based on experience and AAC symbol compatibility function. In this study, the
Accepted: June 07, 2022 digital textbook sample storyboard about elementary school Korean language subject was
© 2022. Institute of Brain based Education, developed. The results of this study will provide lots of information on the development of
Korea National University of Education special education digital textbooks.
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Introduction

2019 12 AAF7] AIAHE COVID-19 4o & lsto] E4uls dolA = 11 59t E4u S 4| 25%
(=2|ALS 5) 230l whet 3l ulS i Sy ol 217 ol SHgellA| 4~ A B35 9l A8 of
S PAA 3 wabA Fof| ol Al g F e o] A|7] =] ATt Baek 2020y 2L AFENE 7401 oA
A MY w7 A ohE AU R A s weba] g 2P, 3F2FA] 902 2186k = Al B
O & Wit & AEE 7I=2 4= gl =l B2 A F71A| 9] alabA] vk Dl gt nlefj x| 4] aliba] 7ol
I @5}l AT} Ministry of Education (2021)014 = ZAE T 2L AJHE A =517] 5 ]2 Qlzf Fd )

Ak ol2f3t Al S 55 & o 221l dA4US FolME E4uls o 389 s5dS oA
oz s o] FAZHE olE 4 J&E 57 Yelii= Y} o] XS g LG8 o= AFES
£ A2 tl$ H] &84 (Han et al, 2021)°|T}. 0] i= S50l A I wabxfo] thst o] 737 0 2 Aj o] 4
(Cho, 2007)°] obd =4 T o]z} £=ARFE Z-2 =9 BiA| 2412 7]5(Seo, 2012y ZH= A 0 & H5te
87/30] 5= 9Ju|gitt.

I 2] iR 2 A Q] 7)%50] ZFxE = Wt ukzt 2011 d R E] 2SOl e n A7 BFE AT e
WA= A watAE CDU USBOY| PDF FENZ A4oto] ARSE 4= QU= 3t 2 0 2 Z7]ofl= CDoll
Tes] MY watA o] W8-S PDFE #7152 Ao 2% 21 o] S €D FEljoh W82 2|9 e E,
59 7h3E =4 7]50] F7F=] ITHKim & Cha, 2013). 0] 213t e- 1w ¥}A| & w53 ol A= HARA 2FE 0|2}
o] 2 ARESH| & QT e ikA] F, HAAZE] 7|52 WHAIA 2018 RE] PHtwS0] At =Y
=31 Q= o] gAY waka{olot TR wata]= AJHE muka] Uf-gof| 8o AP, HE]n|T]o] 2}
7Hed B AlEEHE U8 5 Bt e Ak5 e sk Al 9 B 7]5o] b AL o Ful 5 9%
58 ZRI=e} A 7Fett 22 7HE Q] matA 2 A A28 maka o} B3 S8 & W, AR, ANtED)
(E)ollA] o]-8-0] 7F55THSeo, 2018).

A dRba-gol| A ARSSEAL QL= TIAE WA= A Y IS

A2 7 Aol At H A Y A E e - QS
2] Z5k A1 o] sk Qlotk weba A3 A2kEs 7|Hke & s
il wo) tf-3517] o2& SHAIE 7R AL U th(Park et al., 2018). T3 £
= 8t dAol| A ARESh= e- kA Z, AR A ESE Theo] Al
glojob2-2 7HA|th By E4us v sHgE0] Aol 8o o]} -2 Zafist
Han & Jeong (2022)2] $1-tol] oJobH Al E4uS Aol ARREl = HAAAER] et = S8 =7}
- -2 70 & ZALE|Qlom, 1 o] f= HAAZFEC] AF5 7t YAA 0| A] Zokal AR o] Wrom ot
Ut Y 52 HhgokA] 2 B ofu et A= R QefiE|o] AJX 2z Bshe ATl A2 HEgshA] &
517] wizo2kar st Aokt Higel] Zofdh E4wibs2 dAle] AR A= thelf A=.2] 7o) &
7Fssto] S-St s8] 7St S-S Yol = H o] +AREE AlRsliof k= MARE0] QL
USBYIA] .57} E41, CDU USBE 1AL 7HQIME 2 vh= Zlo] ofufgt k2] 7} o2 9] B4 7hs/do] wal, 5t
oln|g 3 & o} Eof7tr thA] W3 2At5E H ol 1l Zho} Foj7of sl TS SAGHITE Han et
al. (2021)2] Aol = A7 2ol ZrofSt 5827 9] S AbE o] A ZAA ZEo]| thal BF o|ake] W

=S
L

=2
s o

o,
Mo

9

B

rH

[

i

rak
=
N
rlI.
i
ol
o
i
X
i _|>:|J:',
119
=
ot
>

Kl

o)
of

Tl ol
L

2o
N

=

wor

rd

-

rlr

off oo B o 1

=2
4
rol

|
=N
o
olr
=
0,

fot

ol
m]l
Ho & X
R
:
i

R
o2k
B
X
i
[
)
Hu
24
o

r ol

oy o
ox A

]

I
rdh oxl

[¢]
o

R

3

rlr
N

]

i)
ol

710] Aol

~
o
Rl

]

N
N

Ul
il

ol

Brain, Digital, & Learning. 2022 Vol. 12 No. 2 286



Developing a Digital Textbook Model and the Perception of Special Education Teachers on the Digital Textbook of the Special Education Basic Curriculum

2 AN e om, FAHAIES B3] St o] 9.2 ALY 5T E, Berltlol Aol AHg 3t
7V st om, the 0 2 ek AR, S, 39 5 Hejnito] Aol o 2

%, Wik 542 TeistA e FFSHE WA E A AAS A el

Y 5 7| 2w a5 A G L S| el e

Jz

O

=T

o] o], SRR = 71 01]*1 g oiEﬂla(Han&Kwon, 2021)9— o 2= Ik Kimetal. 2021) = E4=10
Sof|A 22l £ 730”4 Oi‘c'ﬂlﬁ—i A7 2rEe] Zel= 9 Ao S o] BAE A7|6h7 | = oF3)
T}, o]2{gt Aol A @A Eul s 7|2 S3Hy wapa|e] HARA AR YAY W A9 752 2
ol A7 AL & 43 EP

HAE wibA = dAe] AxpAA-ET} 2ol 7122 Wik W82 PDF FEIE 1= 7452 Zlo] of
et Aty Felz7 27 1 ol 7Yl E-Zeo] 5 2 fIALo|E 2k 58t AIAIZL 7Hs et A 2 A 2t
of A< B3 Y A9 WA £US 7Hs5HA| oto] ghae] AAIAd S =01 THHan & Jeong, 2022). TE3H
Chaetal. (2017)0l] &J5HH TR watr|e] 22+ &5 2t5 = SS9 35 ool & LobH, o+ ot
5t A7 |2 e ShaE 7Hs o] oFH, AR SIS HAE Wt 2 912 SHHA g5 AR YEE
Solf o)A weh A5 Ff, REZT| Q Aol 7Hssltt nl=e] A9 MY wabA ST ARYS Al A
Sh= gl H|sl A2 nabA S A2 S71skal 1.9 ™ (Robinson, 2021), Y+2-2] 74-(Korea Education and
Research Information Service, 2019)°1 = 21+ Sttof| A Tl A e apA S ARRSHHA] ZJolf SHAJ 9] Sk A o]
T JE B3It UNICEF (2020)0014+= E3H 2] 81547 (Universal Design for Leaning: UDL) ¥2]&
HEsto] HAE Wit ZRHIZE 76t E A Ao 24 A AAA o2 gAY wika|e] Z-8o] HAYE]
IA=ASE U

S-2jufztol| A & Ministry of Education (2020)°1] w2 LRt Sofx tzE waba o] g-8H]&0] 2019

of] B3l 2020'A0l| AR} &Y 0]-8A}F =71 273 2%p. S7FoFR O H, wAREC] HAY watA] AR 5ol &
ST SR H]go] 271619 -S 0] B %7 % 519 (Jeong et al., 2018), SHYE-L AL kA S 2
512 kot o] Hajst, wAE2 HE|H|Ho] 7|55 ol S S5t I US(Kye et al,
2015)0] HA1E]7| = 5}ich E¢uSo| M e 22 A7 |24 0 2 7S ol st S AdE &
N E Zel=27} 7fdkElo] §aHdo] Bl F(Park etal, 2021)S 123 o et 2= S 23eH= )7
g WA7F 2ol Y o] 429 Zhojol| . A A0l JFkS n] Ao & 7|thE 4~ 9t}

o]2{ gt H5}-Z HHJSHE Han et al. (2021)Q] Aol ZHodst 58278 E4wALe] 708%7F E41-8-8& W TH&
EAE YAY wpA 2 7dshe Ao tis B esiel el e sty 2 gHsto] 1L F Aol o4
o= =otal § *ﬂ% 7|25y waka o] ARpA S 28 AEet EIXI ERmEUZS =l iy
oll tigt A5t Euls HAE wiba] 2yS ARG A7t 72] gl A7 ol o] 9t of2} Han et
al. (2021) Aol A= %%JLMME#%‘% WARETE 223, W] o] 10d 2L pE A RS
= O o] E8oh= A= ZAEIAIR St gol| M= f-2ju|gh Ztol 7} Yeh ] ko r, Tgsaye]
Zola-ad ol thali A= 2AFE BE7} GiTh Han & Jeong (2022)] Ao+ 253 35, WA HE 52

Hoto] ALokA] oot stagiHo|u WA 7= 5-2] &fo| o) this & 4= §lout o] WAl B ol
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HAAA 2 2 go] ofel g TAsIIT meh £ Aoli E4as 7R gahy AR E AL
Aleet tIA] D b 7 ol Tigh S4aate] QIALS Sh R, a4, WA B
SR Yo, 0|2 WYdt E4ug 7| BAGIY TAY WA AEE|HE NS AR 5

o, A 782 that 2Tk

=

S, S48 7| 2R E TP U)X b 7 o] ek S4mAte] Q14 Qobiry
=
=

7
AR, E418 7120831 25 Fojzh A e wakk] AE R E o]

Materials and Methods

Participants

2 Ao 2ol Fofgt EuAl= 3057 o)™ Froake] S|4 Q1 AFgh2 Th- Table 13 2T A2
= 2R AE-& Fofl Aot Ao EuAolA| A2 o & 27dsIl oy 3 EEol A &5t 2%
st @ of| ofsf| = B4k 24t A, ti A 2] E4ualEo] Aol ofsiiith. 2|4 2tol & Yot
H7} Sk Zlo] op B &2 2| o] tgh A = A|A[HA] BT 2 E AR S5 AR Fhof HIE2 FA
St w4 7482 51 23~ 10 ofshrF Bt S48t WAPE67.8% 2 W™, 2015 Sl s 7] 2
S WA S phol| AFESH= HIE-2 39.1%7140% O] THO 2 ARSSh= 71 0 2 LRyttt

Measurement

£ 15\ o)de] 250 55 LutuAt 2291, (=5
w7}

17:7]0] 7} £go] Aol el 54 HE 2 B7HE 2,
2 on, 34 olshz H7he Wik olFAA AL, TN Lty
o] B e gITkR A7sHs o) o) BRRS Aukaizlol uilsiA) igtt 2 E ATEAL P BRE TR

Digital Textbook Storyboard

& Ao HEZAME IO 2 WARS9| oS Hidsto] E4us 7|2 sad 25 =ofa HA[H
WA By AT H E O] oAl E AA[SIATE & Aol A AR LAY wibA] K ARE|EE= oA
2 AR AR Y ELUAE VR Aol FEE 9J3h A7 & Aol AljgskA] 22t Allgt
o] Ak
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Table 1. Participant Characteristics (N=305)
Variables N %
Level of school Elementary school 151 49.5
Secondary school 154 50.5
Gender Male 99 325
Female 206 67.5
Type of school Special education school 207 67.8
General education school 89 29.2
Other 9 30
Teacher Experience Less than 5 years 52 17.1
More than 5 less than 10 84 275
More than 10 less than 15 75 24.6
More than 15 less than 20 54 17.7
More than 20 40 13.1
Academic Degree Bachelor’s 206 67.5
Master’s 88 28.9
Doctoral 11 3.6
Percentage of using 2015 special education basic Less than 40% 119 39.1
curriculum textbook More than 40 less than 60 87 285
More than 60 less than 80 59 193
More than 80 40 13.1
Total 305 100.0
Type of students with disabilities in charge Intellectual disability 285 428
(multiple answers allowed) Autism 212 318
Physical disabilities 77 11.5
Visual or hearing impairment 16 24
Severe multiple disabilities 74 11.1
Other 3 04
Total 667 100
Table 2. Survey construction
Arcas Contents Numbgr @t Reliability (o)
questions
Current status of using electronic - General characteristics 7
resources in 2015 special - To what extent do special educators utilize textbook, appendices, 3 847
education curriculum and electronic resources
- Perception of electronic resources embedded in 2015 special 8 939
education curriculum
Development direction of digital * Perception of the need to develop digital textbook for special 1
textbook for special education  education curriculum
curriculum - Reasons for the need of development 8 937
- Form of development when digital textbook is developed with the 3
book-typed textbook
- Perception of the basic development direction of digital textbook for 7 968
special education curriculum
- Perception of the digital textbook development form for special 12 970
education curriculum
Brain, Digital, & Learning. 2022 Vol. 12 No. 2 289
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Data Analysis

3% AFEE IBM SPSS Ver25.0& ©]-&sto] dE2]12] A2 &= S (Cronbach's @) - th&2t 22 2448
AT

;i b} H %%64-1\0‘04 Z()]-OH

RHof| w2t of2jet 852 obred AT glo] fARRE Z7]2] Hof FEg Fojshe
AR U878 FAIE AAste] 2 FAIE SAF0 51l SEES A7 HESHE $52 29 (Cho,
2008)°] T2 714 FARE UI8-2 ol Al sa7il Uit 7l Al o 2 2Rkl

Results

Electronic Resources Embedded in Special Education Curriculum

Use of Textbook, Appendices, and Electronic Resources

2015 E4e s 7| A0Sy wapA, BE AR AE S8 A 25 Yok A3t thS Table 337} o] £4
WARE 2 HAPA A E T @ 5]8 wabiel HES o] Ho| &85l wlibi = 25 el et 5-5-8tulof|A]
o] o] 85131 0. (p<.03), SR T E48kmo] A T wo] ARSSHE A(p<001)O.2 ZAME AT

]

Table 3. Use of textbooks, appendices, and electronic resources embedded in 2015 special
education curriculum

o School Level test _ School type -

Elementary ~ Secondary Special school General school
Textbooks 3155112 344+1.07 236 3524100  2.89+1.10 485"
Appendices (worksheet, stickers, etc.) 3324125  327+1.16 33 3.60+1.05 2.73+1.23 622"
Electronic resources (DVD, USB) 295£126  3.11%£1.20 -1.11 325+1.17 2.54+1.18 476"
<05, p<.001

Table 401412} 2] 2015 E4p1l5 7] 053017 WA & 4 of] ARE-She HEoll wheh wlaha], ZHAbA 2}
B, 25 AR H g dohd A} folgh 2to) 7} QUM (p<.001), Scheffe?d S A} 7] 2§37 wlhA]
E 40% P|FEO 2 AMgSl= WARSE Likert S T2 ZARSH 28 A 27t waba|et HE 9 A 2HE 2
T 3+t 3.0015H2 UERSTE mIkA S 40%0]7HC 2 AFSsH= mAREo] A -SHAR] 30.1%U S & w] B
2 WAFE O] wakA ot BE A AE B8 A ol ool mi- ¢ W2 Q141 2 9152 o 4= QlTh

il
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Table 4. Use of electronic resources according to the percentage of textbook usage
Percentage of textbook usage for class

ltems Loss han 40 Morc than 40 less than 60 More than 60 loss han 80 Morcthan80 |t

Textbooks a b be c 83.33"
2.39+93 3.7120.66 3.90+.74 4.20+0.88

Appendices (worksheet, stickers, etc.) a b b c 5732
2.42+1.09 3.77+0.74 3.68+.97 4.30+0.97

Electronic resources (DVD, USB) a b c d 418
2.34+1.10 3.02+1.14 3.59+.97 4.28+0.64

% A ThE B2 1ol 5% 420l §oJat 2fo]7} 9182 ojnfsitHach)

"p<.001

Teachers’ Perception of Electronic Resources Embedded in Textbooks

Table 591142} 0] 2015 Suls 7] Eu53H Wb o] ZARAAHE(DVD, USB)ol| thgt E4-2ARE9]
AAZ S FE R RFofo Aol YlThp>.05). AA4 2.2 A<} ZFo] DVDU USB FEIR A&t A
2 A dsjrtol] HE A= o] Q1A Bl v 2] gEo thaljAl+= Likert 58 2 =ol|A] B-F o]ot= LEls:
o ol= ZdARA Azl tigt E4uabEo] Q1A o] tiAl = B A S ofm|dhet. A A2 ‘Ui A+
7k, e AR Al =, ‘ARg-e] HeEd', ‘USB FEI= AlE, AkE FAe] &ol ), ‘Tt MEn|Y
o] 2k& wiA| 3} Foll thel S48 4% WAREUPE(p<05, p<01, p<001) B¢ 2| Q145 S48}
HollA A 2hE0] A9 ARGE AL UA| a2 & 4

[©)

l‘l

>~1

Table 5. Perception of electronic resources embedded in 2015 special education curriculum by
school level and school type

School Level School Type
ltems Elementary ~ Secondary Hest Elementary ~ Secondary est
Contents can be reorganized according to the 2.66+0.95 2.82+1.03 -1.38 2.87+97 2.55+.98 259"
severity, type, and performance level of students
with disabilities
Electronic resources are helpful when teacher-self ~ 2.85£1.02  2.91+1.04 047 3.04+1.00 2.60+97 3517
created material is limited
The quality of video and sound is appropriate, and ~ 2.3440.98 2.44+1.04 -0.90 243+1.02 2.35+.98 0.68
contents are up-to-date
It is convenient to use as the electronic resources ~ 2.77+1.01  2.94+1.09 144 3.02+1.06 2.55+95 360"
are made just like the contents of textbook
It is appropriate to provide electronic resources in 3.03+1.17 3.06+1.16 -0.24 3.17+1.18 2.88+1.08 201"
DVD or USB format as it is now
Data is stored for easy navigation and usage 2.64+0.99 2.73£1.09 -0.82 2.79+1.03 2.51£1.01 217
Various multimedia materials related to textbook 2.72+1.04 2.77+1.01 -044 2.85+1.01 2.57+1.01 217
are included

Fhk

p<.05, "p< .01, "p<.001

Teachers’ Perception of Electronic Resources Regarding Types of Students with Disabilities in Charge

Table 60l 42} o] B stAle] £ 2ol §7.0 BAglo] ¥l E4a s 712 a gy mataie] 4
A g o] ‘Gafo] sHalut g alol AN, Abgol HalAd, A2 §A 9l o] o] Sol Aol thate] )

9 e QNS 2w gl A0 R el 53], 9 sPo] FEF AN A9 oA a4z
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off t5e0f W& A7 7hs 3 ‘Tt HEm|t]o] 2k& oA 3ol thsiAl = o W2 1A 7RI AL )
O, WA AT U 1T AR ARe] = Mol M e 2 Q14 S o ETH(p<.05,p<01,p<001). ©l = &
& 7153 nabA o) AR 2z 0] =g Egol sPoA A &ste] dstloll= mhe- HAIZE Rl
= HolEo}, 12| Aok 22 USB P 4] 2 Ale-of| tiish 2k /g 7ol sHA3ellA| 2 &5t |olle HE =
A5 Thp<05) A2l TE=FEGN, Aol 52 e F9stal 3l 4-foll= mie @A <

Alske Aoz UEith

Table 6. Perception of electronic resources regarding types of students with disabilities in charge

Tems Severe multiple disabilities et Autism et
Included  Notincluded Included  Notincluded

Contents can be reorganized according to the 2.59+41.10  2.79+0.95 404 2824095  2.57£1.06 1.93

severity, type, and performance level of students

with disabilities

Electronic resources are helpful when teacher-self ~ 2.86+1.14 ~ 2.89+0.99 5017 297#095  2.68+1.16 215"

created material is limited

The quality of video and sound is appropriate, and ~ 2.26+1.06  2.43+0.99 0.08 2.37+0.98 2.44+1.08 -0.58

contents are up-to-date

It is convenient to use as the electronic resources 2.85+1.16 2.86+1.02 2.86 295098  2.63+1.19 227

are made just like the contents of textbook

It is appropriate to provide electronic resourcesin -~ 3.07+121  3.04+1.15 586" 316+1.12 281123 243

DVD or USB format as it is now

Data is stored for easy navigation and usage 2.49+1.05 2.75+1.03 1.46 2.74+1.00  2.57+1.13 1.29

Various multimedia materials related to textbook 2.58+1.01 2.79+1.02 333" 2.83+0.97 2.55¢1.11 209"

are included

<05, "p< 01

Teachers’ Perception of the Development Direction of Digital Textbook for Special
Education Curriculum

Teacher Needs to Develop Digital Textbook
S0 712 a1 T2 e wakA Fieke] 1 @ Ao| thall Table 7042} ZHo] £ Qi7to] Holgt S
AFE2] 91.8%7} 2015 E4nl-S 7| 208314 TR € wl1bA] 7idko] © @ sichar 91415k

Table 7. Perception of the need to develop digital textbook for 2015 special education curriculum

Degree of necessity Frequency Percentage
Not necessary at all 6 2.0
Not necessary 19 6.2
Necessary 147 482
Very necessary 133 43.6
Total 305 100.0

Wi

Table 801419} 7o) shm o] e} S4mARS ] A= waba) o] = 3t o] gof eslo] ol
ol gl 2o UetThp>05) HAH 02 E4TASL vt a8 o] 7|57} Z7tehaA T
A o) 8 R4S A I4algct 22l T OAY maba] BE-e S48 iy shle] sk 5o}
o2 ol o wgo] = Ao, A ALgaH A2 mIkA| T} shYe] Aol g B shdzol B

4 ot K
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%jo] & $-9% Zloleta ANSHALE
B2 54l 9 4918 Ao <
}

02" waka] E8-2 wAte] w4 B Fatel sgo] shadts
15ttt 2ol ok @A) 7| B w-gabyg waki] AR AEo] e e

tA
rol

1>

7} wobA] TA|e kA Zfo] B8 W sk AAlsIon shle] A7) A skt mAte] 4] &

o] T @3k A|7hh 12l ok 4 98 A0 R AASHT QT A4 R S48 F| 2 g3 TiX|

9 4 ko] R oIl ) 453 A Sl S05tm A Ck ) ol R AT
ﬁ ]

Table 8. Reasons for the need to develop digital textbooks by school level and school type

School Level School Type
Special classes
ltems Elementary ~ Secondary Hest Special school piflzlcgeneral Hest
school
Digital textbooks will save time and effort forclass ~ 4.11£0.58  4.08+0.62 040 4.06+0.58 4.2140.60 -1.98"
preparation
Digital textbooks will increase the effectivenessof ~ 4.23+0.62  4.14+0.57 128 4.17+0.59 4.25+0.58 -1.03
teaching activities
Digital textbooks will increase the effectiveness of ~ 4.18£0.66 ~ 4.16+0.65 0.25 4.16+0.63 42140.67 -0.58
student learning activities
Digital textbook development is necessary 4.30+0.62 4.3240.69 -0.27 4.34+0.64 4.2840.67 0.64

for online classes in preparation for the post

COVID-19 pandemic

Digital textbook development is necessary due to 4.13+£0.73 4.1740.76 -0.52 4.13£0.76 4.2440.68 -1.08
the low utilization of current form of electronic

resources embedded in special education

curriculum

Digital textbook development is necessary to 4.13+0.65 4.2340.70 -1.26 4.15+0.69 4.26+0.64 -1.27
compensate for the difficulties in providing classes

that are suitable for student’s individual educational

needs with current form

Digital textbook will help to increase the leamning ~ 4.25+0.63 4.30+0.66 -0.58 4.27+0.66 4.31+0.62 -045
motivation and interest of students with disabilities

directed learning for students with disabilities

p< .05

Teachers’ Perception of the Development Direction of Digital Textbook in Special
Education Curriculum
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Table 9. Perception of the development direction of digital textbook by school level and school type

School Level School Type
Special classes
ltems Elementary ~ Secondary Hest Special school pggeneral Hest
school
Should be convenient to access for both teachers 4.51+0.55 4.54+0.59 -0.50 4.44+0.79 4.42+0.65 0.25
and students
Should be easily available for both teachers and 4.50+0.53 4.57+0.56 -1.06 4.4340.77 4.44+0.64 -0.04
students
Should be supported regarding types of disabilities ~ 4.38+0.66 4.42+0.63 -0.56 4.32+0.82 4.30+0.73 0.20
Various resources/materials should be provided to ~ 4.50+0.57 4.54+0.60 -0.59 4.4840.76 4.35+0.69 143
students
Should be easily reconstructed by teachers 4.53+0.53 4.58+0.56 -0.82 4.49+0.74 447+0.62 0.23
Should be able to attract students’ interest 4.57+0.54 4.61+0.59 -0.54 4.54+0.77 4.46+0.64 0.81
Students with disabilities should be able to show 4.46+0.53 4.504+0.61 -0.54 441+0.75 4.42+0.65 -0.11
initiative when using it

H3 Y0 ol RPE Sl 7 RS tAE wakA 7)22] 7 el sl T Table 100
AIAE ﬂq. ZFEZEAoNAS FhT Y WAk 9 SHo) ol g A Azl golula 3}
] 739 ‘wAel sHAo] H2A ‘Alg-o] Lo|AY’, HollgH

Pye] 57 o 5 RE Zmlo] x| WA Ffo] v

o

Table 10. Perception of the development direction of digital textbook regarding types of students with
disabilities in charge

Ttems Severe multiple disabilities et Autism et
Included  Not included Included  Not included

Should be convenient to access for both teachers 4.36+1.02 4.4340.72 -0.50 4.49+0.71 4.2540.96 242

and students

Should be easily available for both teachers and 438+1.00  4.42+0.70 -0.37 4.50+0.69 4.20+0.93 313"

students

Should be supported regarding types of disabilities ~ 4.08£1.02  4.37+0.75 2657 437076 4.15+0.96 211"

Various resources/materials should be providedto ~ 4.34+1.01 4.44+0.71 -0.82 4.52+0.67 4.18+0.98 3.02"

students

Should be easily reconstructed by teachers 4.35+1.01 4.49+0.65 -1.14 4.53+0.67 4.29+0.90 261"

Should be able to attract students’ interest 438£1.06  4.5240.67 -1.08 4.58+0.68 4.26+0.94 3027

Students with disabilities should be able to show 4.27+1.02 4.4240.67 -1.14 4.44+0.69 4244093 2.16

initiative when using it

p< .05, "p< 01

Teachers’ Perception of the Development Form of Digital Textbook
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Table 11. Perception of the development form of digital textbook regarding types of students
with disabilities in charge

Trems Severe multiple disabilities ot Autism ot
Included  Notincluded Included  Not included

Should be developed for all subjects for all types of  4.20+0.72 4.22+0.73 -0.24 4.1840.85 4.06+0.84 1.18

disabilities

Contents should be placed in a logical order 4.41+0.60 4.42+0.60 -0.08 4.32+0.78 4.38+0.68 -0.61

Should be designed to be used with various 4.38+0.66 4.48+0.58 -142 4.34+0.81 4.40+0.67 -0.68

instructional strategies

Should be developed to be linked with online 447+0.67 4.46+0.62 0.06 4.39+0.82 4.40+0.72 -0.13

resources

Should have common functions that can be utilized 4.4140.66 4.45+0.70 -0.50 4.3240.89 4.39+0.72 -0.65

regardless of the degree or type of disabilities

Many immersive contents should be developed for  4.47+0.61 4.42+0.61 0.63 4.35+0.81 4.42+0.65 -0.70

students with disabilities

Should have repeated practice and recording sheet ~ 4.39+0.70 4.40+0.66 -018 4.2940.88 4.39+0.72 -1.03

functions to evaluate students’ progress (Process-

centered performance assessment should be

possible)

Should be developed regarding topics so that 4.39+0.66 4.47+0.60 -1.11 4.3240.85 4.42+0.67 -0.95

teachers can connect the contents among subjects if

needed

Should be developed as cloud storage format 4.39+0.64 4.46+0.60 -0.95 4.33+0.84 4.37+.68 -042

Should be designed to enable continuous evaluation 4.30+0.65 4.42+0.62 -1.64 4.254+0.85 4.35+.68 -0.96

under could-integrated storage system

Ap]atfoml operating system should be made to 4.374+0.66 4.47+0.61 -1.30 4314+0.84 4.43+0.66 -1.30

manage the quality of digital textbook

compatibility with other assistive technology
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Table 12. Perception of the development form of digital textbook regarding types of students with
disabilities in charge

Herms Severe multiple disabilities et Autism et
Included  Notincluded Included  Notincluded

Should be developed for all subjects for all types of ~ 4.07+1.03 4.16+0.81 -0.80 4.14+0.85 4.14+0.89 -0.03

disabilities

Contents should be placed in a logical order 436087  432+0.72 040 440+0.70  4.19+0.85 217

Should be designed to be used with various 4.3840.84 4.35+0.75 0.27 4.40+0.73 4.27+0.85 1.33

instructional strategies

Should be developed to be linked with online 441089  440+0.75 0.07 4444076 431+0.85 1.30

resources

Should have common functions that can be utilized 4324097  4.35+0.80 -0.20 442+0.78  4.16£0.95 250"

regardless of the degree or type of disabilities

Many immersive contents should be developed for ~ 4.31+0.89  4.38+0.73 -0.64 443+0.70  4.20+0.89 237

students with disabilities

Should have repeated practice and recording sheet ~ 4.19+0.95 4.34+0.82 -1.31 435+0.79 418+ .97 1.62

functions to evaluate students’ progress (Process-

centered performance assessment should be

possible)

Should be developed regarding topics so that 411114 4395071 203 4412074  4.14£1.03 255

teachers can connect the contents among subjects if

needed

Should be deve]oped as cloud storage format 4.19+£1.09 4.36+0.73 -1.25 4.40+0.73 4.13£1.01 264**

Should be designed to enable continuous evaluation  4.08+1.08 4.3240.75 2.1 O* 4.334+0.74 4.10£1.02 224*

under could-integrated storage system

manage the quality of digital textbook

Should be developed in consideration of 4274105 4284081 -0.10 4324082  4.18+0.99 1.27

compatibility with other assistive technologies
<05, "p< 01

Teachers Perception of the Book-Typed Textbook and Digital Textbook in Special Education Curriculum
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Table 13. Development direction when digital textbook is developed with the book-typed textbook by
school level and school type

School Level School Type
Items Total Special General Total
Elementary  Secondary school school
All contents of subjects need to be organized by topics 104 (41.1)  122(45.5) 226(434) 154(42.0) 74(43.5) 228 (42.5)
in printed textbook and hands on activities need to be
utilized via digital textbook
All illustrations and pictures used in printed textbook 84 (33.2) 80(29.9) 164(31.5) 119(324) 53(312) 172(32.0)
need to be related to digital textbook
Printed textbook and digital textbook need to support 65 (25.7) 66(24.6) 131(25.1) 94 (25.6) 43(253) 137(25.5)
each other rather than copying the contents of the
printed textbook as it is
Total 253(100.0) 268 (100.0) 521(100.0) 367(100.0) 170(100.0) 541 (100.0)
Y=111 dfE=2 p=0.58 ¥=13 df=2 p=094

Table 14. Development direction when digital textbook is developed with the book-typed textbook by
school level and school type

School Level School Type
Items Total Special General Total
Elementary  Secondary school school
All contents of subjects need to be organized by topics 58 (44.3) 178 (42.6) 236(43.0) 167 (42.6) 69(442) 236(43.1)
in printed textbook and hands on activities need to be
utilized via digital textbook
All illustrations and pictures used in book-typed 46(35.1) 129(309) 175(319) 127(324) 47(30.1) 174(31.8)
textbook need to be related to digital textbook
Printed textbook and digital textbook need to support 27(20.6) 111(26.6) 138(25.1) 98 (25.0) 40(25.6) 138(25.2)
each other rather than copying the contents of the
printed textbook as it is
Total 131(100.0) 418(100.0) 549(100.0) 392(100.0) 156(100.0) 548 (100.0)
¥=203 dfE=2 p=036 ¥=027 df=2 p=088

Teachers Needs for Digital Textbook for Special Education Curriculum
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Table 15. Features need to be included in digital textbook for special education curriculum

Topic Features

Frequency

Software Contents associated video links and user editing functions
Need to be downloaded from a web (online) hard drive rather than a CD or USB
Screen zoom in and out function
Compatibility with mobile phones, tablets, and PCs
Keep records of student performance; auto save function
QR code for main contents/materials
Sharing notes among learners
Al Chatbot function
Bookmark function; smooth play
To be used immediately in class; connection between general education and special education curriculum
Linked with PowerPoint
Fast execution speed
To be able to convert to a hwp file
Guide video for each activity and direct view function
Provide multimedia resources that can enhance students’ concentration
Easy access and modification/customization
Animation function
Convenient navigation (data search is simple and intuitive)
Section repeat function
Total

(98]
NIl S

= T T = T =GRS C U NG T NG I N BN NG I UC R GV RN N Y

~]
(9%}

Hardware AR & VR functions
Activate various pen options
DAISY (Digital Accessible Information SY stem)
Detailed explanations related activities and high-definition video quality
Provide templates/files available in the smartboard
Harmonized with distance learning system
Total

—_
e N Y e

(95}
—_

Use of digital Curriculum modification function

textbook To be able to select contents per level of disabilities and easy to modify
To enable student-centered participation
Connect with various resources and include hands-on activities
User Interface function; review contents function
Add detailed information for teachers who lack digital literacy
Materials access without permission from the copyright holder
Actual user manual
Printable online worksheet and lesson plan; recording function
Student random selection function
Screen recorder function
Assessment function

Total

—
N

—_ e = = = N W R

N
3

Digital textbook  Various experiences through learning materials and contents
contents Option to access by selecting a type of disabilities
Easy to generalize in everyday life
Provide quiz by unit for the purpose of summary
Equipped with customized features for students with visual and hearing impairments
Avoid being overly sensitive to sight and hearing
Job preparation skills
Reading and grammar convergence
Interesting videos and learning materials even for students with mild disabilities
Total

— — = = N W WO

19

Digital textbook  Easy to use even for students who can’t read
for learning Continuous features/contents updates

Various type of student online worksheets

Include games for learning

Video skip function, student worksheet answer check function, feedback function

Compatible with AAC

New words need to be explained more easily than the explanation in the dictionary and insert the meaning into each page of digital textbook
Total
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Storyboards for Digital Textbook Model in Special Education Curriculum

Overview and Design Strategies
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Table 16. Digjtal textbook storyboard for special education curriculum
Function Contents
Simple login page = Create ID using only numbers

= Students can log in via QR code

Information = Provide individualized programs/activities that reflect types of disabilities and individual’s current
academic performance
= Provide functions that reflect user information such as teachers, students, and parents

Curricular activities = Provide various blended learning activities (e.g., AR, VR, writing, voice recognition, etc.)
= User-centered notes, drawings, and recordings that can be saved

Track students’ learning progress = Update learning activities through educational web network

= Provide student’s learning progress recorded on the user device by connecting any past or future lessons
with the current lesson

Records and statistics = Record student’s notes/memos and information updates
= Provide student’s progress and improvement

Table 17. Characteristics of the model storyboards of digital textbook for special education

curriculum
User Main functions
Teachers = Provide admin access to manage student’s disability categories and performance levels

= Increase efficiency of teaching activities (e.g., contents modification, assessment results)
Students = Provide programs/activities per disability types and performance levels

= Provide a function to save and retrieve student’s activities (e.g., recordings, drawings, memos)
Parents = Provide learning programs for parental support and supplementary learning

= Provide opportunities for school-home interaction through sharing student’s evaluation data
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Fig. 1. Login menu of the model of digital textbook in special education
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Fig. 2. Common menus

Digital Textbook Storyboards of Elementary Korean Language in 2015 Special Education
Curriculum
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Fig. 3. The structure and flow of a digital textbool;lstolryboard in Korean language arts of elementary
schoo
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Fig. 4. A screen of a digital textbook storyboard in Korean language arts of elementary school

Discussion and Conclusions
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