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Development of a Digital Textbook on Respiration Using SDF Studio
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Korea National University of Education

<ABSTRACT>

The purpose of this study was to develop a digital textbook on the respiratory system. The main
aim of developing a digital textbook was to share information among students as well as between
teachers and students through digital content. This textbook was developed to allow the teacher to
check instantly when the students have submitted their formative assessments via Google Forms,
which makes feedback easy and allows the students to write experiment reports by sharing the
feedback with other members of their groups. SDF Studio 2 was the authoring tool used to develop
the digital textbook, which is highly compatible and has a wide range of uses. The photographs and
videos included in the textbook were taken and edited by the researchers. Students' satisfaction
with regard to using the developed textbook was assessed before and after classes. The results of
the survey showed that when students studied using the digital textbook, they found that they were
motivated to learn, and engaged in self-directed learning. They also found the textbook easy to use,
but they felt uncomfortable with Google access. These findings suggest that teachers should know
of and use the softwares in advance, so that their students can use them without confusion.

Key words : Digital textbook, Middle school, Respiration, SDF Studio

Introduction

Ministry of Education, Science and
Technology(2011)E ‘Smart Learning’S $-@uaf
W Fag xR F R AAGRoH, ~
nE W89 EAS S(Self-directed, A7IFEZA),
M(Motivated, $7]), A(Adaptive, T3 HA),

R(Resource enriched, %% At%), T(Technology

embedded, FH7|& &) 53 o] 7o AF
A5 o] gkl dHsigith. o= awSHARE WS
W, wEAY, wsE R wEEta 2L vk
SHolA deHQd wgde Adstd S5 TP
= Holi vk ZERly FEe-rE 8t
de Fo=m Fad Azt Aok gl FHE T
af wEAbE AFE 5 glod, Adrles &&
g g Sdelys g wse WRE st
o, v efArE7E @ ek SEaAdE AEste] uf
AFE et AS Aty =3, A" o
AME FEFo2N TRt FAS Il st

* Corresponding author :

Ahn—Heum Eom, eomah@knue.ac.kr

Received May 22, 2017; Accepted June 12, 2017; Published June 30, 2017
(© 2017. Institute of Brain based Education, Korea National University of Education



Hye-Na, Park & Ahn-Heum, Eom

1=]
=

Fipol ok

5]

<9

o7}

it

=0

o
E

o]

el

Ho

Tor
o
Nn
K

ol
Az
o

SteArt FvE

AF =
= R

Al e el

&

Qolth., wekA

]

PR

AApaLA, e-ulv}

L
R

2] 2ol A
AL 9 TH7F 2007 o

[e]

T
85 o]

<

HAd Ay

Ao}

TR

!
==
~

3

-
[}

L, Al
xé H
)

3

=

=

J AL o] 9]
<Figure 1>3} #t}.

SF A
o

L

R

ki

Materials and Methods

Research procedure

A

a3l

S

ato]

S

Education,
EREEE!

of

wA'= A el

HMEA, 71E A

T

Hyoz %Y

(Ministry

-
pu

£

A=)

o~
=

AT (Jun, 2008; Jeong et al, 2008).
g}7]

°©

53}

Science and Technology, 2007)°l A

A

EREEEEERE

EX
17 A%
al

=
=

[
ANAE

&

°]

i
e

o

N
i

Gl

o

ERE PYE Y

2EYHEE
1

1999).

FHoltt (Hwang,

s

74

et

o

B

—_—

0
N
et

—

NI

o
ﬁo

o)
{z
Tor

ol

Jo

il
TA

[e]

-8t

=2

A]

1

%] o]
9}]\1__

A

] %

&
LA

ol A

B0z T4

)

=N

Ay Sl

§ol a7¥H, o

=3

el ZE e AR
=8

A 5.0

2=
H
A5

o147
3}

S

o

TR

£l

ile)

—_—

7

"

= S

bo AbggrozA

WAL AR A %E

=
=

o

olo

el

ol
of

o
Jo
—_

o
{
Tor

—_—

0

5| Bt
o

o

EEE

il

9
jul

WA E g

A A=l o
g
HEL

Fol T
A 20494 )

Pt
A}-8-3F

1+
S}

°

=

=

94

& 5

=
=

=
3
+ A3

il

9
yal

°

TC

P

¢] SDF Studio 2

e,

AR o] wE U gol
= A k. e oY

Ao

3

X]XH

2]
=
L

NI

ool

.
¥

7 A} Ay

A4



Brain, Digital, & Learning 7(2)

=]
fLE

o
H
v
rr
o
2l
o

ol
N
¥

2
¥
fo
N
o
iy

(i
[
2
N
-

[Neopol oX
=
o

b T
3
a2
o

t
o oo % &
o
— e

2o oofr i

o b Y

-

UETE-_E
>,

o
2
2
b
4
il

F5 2kl Al
5

2,
ol
o

],
Agatn & %
ZHPHE 7o w
A 3d(DOC, HWP %)% o|v#] 3} (JPG, BMP

5)S 44 gAEuAgE s F odr B AT
o AE wlo]AEZATES HJICEE o] 835
PSS, e o] et o
Studio 2014 o 71X E2d=E
AAYE JfEETt. x5S A = A
<Figure 1> Digital textbook production process E'dEs =75 AESte] AYE 4 e, ole
SfZel PAERA ALGETF
A3 fAE AoE, B
Curriculum analysis =5 A 75s FE&a AdT 5 Uk

4
\ rlr
yo,
[z,
[
lo

—

=

o
o
N
L)

QL
fd
R o
[o ,
E g
2t £l
E)
MEorrodo mu iy

R oo T

o 2 rr [o ¥ o
ol
L o oy dn 30 H

Lo

, WA 2= dkg Data collection

o] g tAd aAje] AbgE AR G A #
‘TETEe AAsT o] @ wEAd HE  geigden a¥n $9x AZANS F5E AL
< BEIMe] Fxe Vlse oldsta, T=2 Al g3ttt 9N dFY AZEAE ALY
ol A olux 7k AAES ekt olth (Ministry of  wW@sla #dsle] txd wAo] ALgsa 59
Education, Science and Technology, 2012). o]l A3t Aol Estd stAEL Hole F st
e dFAVIEer “AA, sFVHe] Tx9 e Farrh 2h Sobe AFAYe] fujEx =
= ARE 7 A =4, det =M J1A wE 2 Ag Jbed WM Abgsd e, s
A & dvk A, SE AddA AES of A FreE ohFg AP w, wARE A

of Hask BEd AE FS T AT A wA T Wes Fastath

EEa)
el B AN L EF
_g

ek VIASL Application and evaluation

Development tool ao28hd 20W e SAS gaow gl oA d

aAE olgate] Fdah] WF Fo VHEE

ATl EE gxEade] Amgr Ab Ac HE2 olLstd ZAAL. daa wELR

$3 SDF Studio2ts 840 20 49 389 240 Jeong009°] ‘04 mAlel B £

chodeEem A gap HEe] wE VHOlARDEE wpe) Aga) g Wk 2L FEAAT 49
o FAARYN AE=FolA FEol THest, of &< 122 FAsY £de Aygsigon, 28 wE

32
iy
9_5
o
il
rlo
B 4

i0S¢t 72 Android &4l % R5F Ago] 7t 1diel Aol ~nfEES Al43)



Hye-N

a, Ps
, Park & Ahn-H

eum EO

’ m

et
e BEE
WS %MMM:T%
o ,DerMqﬂmELLMﬂﬂﬂ/uA
1o e A EWRYEE
.%_O%n%ﬁazl%ﬂﬂé
o B @1E1?& = W o = T
= BB of o o oMo E he) 1 m o s
o 2 o= ] s B oop S % o do o PR Mo
his% i_uﬂiiﬂeaum%_aﬂ ﬂhﬂ W oo T W
7mm%ﬂwm§,ogmwlw;lré%%%ﬁ. mﬂ o%wﬂ%;L%Q 9
‘ E T " o - o o e nER oy =
oy 2 4wa]ﬂggwmgﬂ@ R %%aom.q%Am 1
Jm,eEOMHE S T Vzoquolﬂ_uu Pﬂm_ﬂlma T du%l%@du R
o — ﬁlﬂ :.L WM%EWMO‘O"@I ‘IAT EO,OI ;OL ﬂ# “WOH;OD Lf ﬂo,l_lﬂﬁMJI ‘mw‘._ ~ JOJ.M -~ MH‘OI
B Kool @y < B2 R _nanﬂ%%éﬂf __oﬂﬁrV%% T 0 o
g A+ ol i Ho © N+ of oy X ™ T j o o o w o = do ]| 1 o = it
W Hoa;rﬂmﬂ% T ouE Mo 110_Eﬂ$yqulﬂha_%¢ﬂurx T
TR e T 2 = I LN i _zwqa‘a_zlqﬂﬁr s do
w0 o X Gell o = w2 o Mo Era o M E o 2 do < o o = B g Q ol
W 5 ﬂﬂ%iﬂ7 74%25 e Wié%] ﬂu.o_amﬂ w P T W
W Qﬂg&m%sﬁ o o o T .AHoﬂﬂh&,% w8 T
s XX ) ﬂ%_dﬂﬁog_g Em@qoooﬁahzﬁ@o%%ﬁovm 3 W
Eﬁmf;;;t;%; Eoi;%ir:fo_iiﬁ S i:
— o = = i ) o[ -
% wyﬁqoquzglgw mmqo%%naqammg%gh 2 i
-~ v .11] s )| lant
%M ﬂﬂ;ﬁoﬂﬁmm_%AjiﬂW%E x%ﬁu%%%xEgmm%au%go%anwn N w
o B EA AT % o o g W g R ® X
NT N wo ) o) of b T o B o ]ﬂu.zT X a o P T © oy °
~ AT N - X T a mHaMuwﬂwuizﬁguﬁ1J - o iS!
o#a — B T ﬂ»! oS o) #O.ﬁ ‘LLI — HT —1 o nE 1 AL o = ™ B —~ EE
3 o5 0 R = . TR o EE - o 00 nﬁ 00 ,_|§_v = = = N ol —_
3 | = ol AH# ™ o B Bo X0 o5 ™ T ) o R wox
Eeﬂﬂ mﬂo_a_im EmMﬂuT4_14_% mﬂdu.ﬂ»oT Vﬂﬂq%oﬁﬂu unu_m_i
o, i w o O W DI - T % ] D
LT i~ 0 oq B R romp o= X W
ﬂaﬁ R %ﬁﬂ.;a? LalgE al Jmod D2 TN
ol ﬂl ,.u ‘_lryl ﬂ‘ﬂﬂurommuﬁao‘lAﬂﬂ%ld! ™ ak \I,@rﬁ
T & g%ﬂi] X B of Ry @ 3 S T
B c N u%m,ﬁo#o%uﬂ;moqk A%%TATOT 301%« ../:_...m =
ﬁ.ﬁﬂﬁ o Q ﬂuOM 1 E.or o ,Wmﬂdoﬂa :‘_MWLQ mﬁ Mﬁ.@;
o Mm o w“ _IH_AT@A]EE‘N‘OI .Mﬂﬂaﬂvﬂmﬂﬂaéu o (=2 A,.abv H.tﬁ.,_
w MR 7] S di]ﬁﬁﬂrﬂoLqegeaﬁ MRk g o
B iy = NG ﬂﬁo of B < <0 = I TP - o i
i v} oo J.o&omAﬂy!MO .SEUHLI]LO oo =
i{% A w xﬁ%wu% uLuqOrau iﬂ}_s;oA% Q#H?l}
mﬂufgﬂ (o) % 7 ¥ A maégog1xzo%ﬂﬁo% .ftL7s%El
e EU o E— ul o <E q &r =K 1& o — = 2] o o do T x W
ﬁ%mmfr ae) Q Qmmihm@AﬂﬁmﬂJ%% w T T gow_wzoﬁ%ﬂﬂ;ewﬂo
],lo_ﬁﬁﬂraﬁﬂ 0l LX qﬂoﬁa\ﬂxllo ;oflli_l ~
T 72 £ T my%%gMﬂ&Mﬂwgmgﬂ%@% ﬂqﬂ_w%%;ﬂm
RN S 1.}(10 m D ®© = 7 wuﬂﬂr. }OEOEO MR TIVIL:
I R - ® @Maumqmm@@wqu1@auﬁm%@%ggagim
2w X E = 2 do B %‘u;.__&Esz1o% " ozomu#ijlmo%aﬂ
25 a S ﬂﬂmﬂﬂr.@r maﬁ@7hﬂaﬁﬂ% I T S
T E 2 = o ,ur.mam:tﬁﬂ@ﬁo%.%% EE__ﬂllngwuﬂ,% W
=T K~ 228 F TR Exu;owaqaqu e}@@m%
! o B J;AIL n QO = H X Og Wum < o EE NE o r Z.f 11_V| . B2 ho . ,m.uL 53 ! l B x ﬂ@i ,DL DT_ Oﬁa
oo ol Q O Blﬂ%:i;odv = W Ee.]mdl}ﬂldl..rEﬂ MALI, i
%}EE Q ;.meﬂmnma}h i ,uoardoi__yo %{%é%»_smﬂﬂ.ﬂ%
< = X g G ;oL;ooEo%,m.umMLo mm_%ﬂh ?]E goﬂ_]or1ﬂou
A S O i < do FT i of M g M A e % < B e o ° o
5 — u‘lo, T ~X
O & ) 0 dM‘u.A_l&l ° quwmﬁdliﬂmmmxﬁ r i Y Wq w| g mww__ WWE o_E‘Wﬂ.ﬁ él_o,cm%
T atogezu}Eq_ou:m H ) Fioa %%WEL =o
Wwoo- = Cm < 1o o o N A g it T
HQQTEZS Angmﬁwﬂwgm_ﬂWHowiﬁ
B T o @QAT1@AHH 7ﬂgam1z%%
ATLI HL;o ~ = for! ‘LILC
.sgoa%zﬂ%ﬂ _z@ﬂr.%lu. igxﬂr
T RIHY L ;
IR o Q0 T B e ™
ﬂr;éwﬁa@ﬂu_ﬁ
W T ° =T
H oA
£

- 98 —



Brain, Digital, & Learning 7(2)

Video eset e

Image eset &“&

0O w < Q caa & & @

-;! cCaEs -

i So-grs S
! Solo| Hx|
sl EE =3 We =

d Y& sasr vol W 87 o
H =l =78 w2 ojwril WIe? g

" " =47

= W

answer eset @

Internet link eset A

- B O & * O o @ a e

Y=

ZHON 7
A Zfol ks

. b = S
=t

= B O « - Q <o & & @ }i‘

ZI A =t
ALEIGIA O FSH= 7iMNiE SANRUTGR?
CIE Y A= Soll ZotSAICH é

Check contents eset

Other books move eset

SEE=2snuwersrl

1 AMEle] ==Z7|2r2 M2{sH 25 gk

=2
=oi SAICE
2 mHofl= Ztd|uol sHE sH=s 2l
= sl&uich

0D+ 00| © EEeE0 L sawade |
- 1

{ TEERSNY R e
L[ S0)4 00 ShEHTRT

EEESY ¥e

DRUE Ho HU M

awmaE

oy | ges Wy e as
| 32 wias aske

TR E=]

< H %2| g0 gy

e a7l os 0 BAE 7154

2hirt o
HEATA RS A% T AR s 8
FUaE KOIZ s
&

E

<Figure 2> Composition of Diverse Content Using eset



Hye-Na, Park & Ahn-Heum, Eom

F Sk W8S 4 FAsE Aol s
B9, a9, A B3 ge v weE )
Fol Steel we FUntm dagith o F
¥ ogAguAE d4Ee A7 FEHow
g 5 gow, tgd wEuteE £

Aush Avje] GASANA nt o

3 mgels FAA B shgovt, Ssol
o ofoltisl MANEE 7]ostA 2ol PEE=
B %o of Aol 72 =eolug of

@l & oo oo omx 2 p ¥0 ol ot O (o
Tl B oo O ol o2 o X > Q@ dr o Q0 F oA

H LA AR ol A
A E Aol oumESt FFe] ofolt]e} H]
25 vE gdste] HEel oE el fl==
b= Aol F& Aoz A £ £
Bl o] 7hgdty] el stdEe] FdNE
o #E gl AbelEel HEe= A7 9o, wAl
7bolg AT & e e e 2avt dd
AZA Bgste] A8 Td Tl HE Mo
AR Aol 7bsd Ao g wdste] 3F &l
Adestel B wAs st ey g

=2
2

A5 Aol ojEe Aoy FFRE °
, Aol 9l HEW Y E 14387 flaElA
Hlgo] Wol == ojel&o] Ut webd A=
Sl E A al AfFEA AFEE U as
Atkd uAbsel AH tAE wAE

Aol &ol&d Aoz A

o

N X oo M orr oo o o m
2

Conclusions and Implications

2 Ao AF= SDF Studio 25 ©] &
st Fotal 28hd SF Y] 4xA] el dist
of qAEo] FHE THAL A FEH TEgs T
T JE gAEuAAE AZstdnt w9 AR
S AFATE A FGste] HPste ALEEl o,
TSk dAlS ARt YAE wAlE el
B Aol A AMEg A=l SDF Studio 25 A

|3 A= s om AREA HlE o] E2
10S, Android,

5 A 7] 710l A Ab-go] 7}
sot7] el ZEAol i, S Aol
Eohe Aol vk ®EF Aol AREE A=
= duklo]l EHA Al zfe] Thedk wdolkmo] A
Eoln, AW tAD ;A g EH 4,
Sdd AvEZdA ALgel sdte SAEe A
FEAoR %&d & Arhe gl vk
= =

AzstEA e 2

N
o o®
tu o

ofN X
s e

iy o
> o
o &

AA, 2 Al M AR tAE A o] A2
?l SDF Studio= 713 7]rt ofs]d Aol A=
of ¢ wAbEol E4A "AEuAe Azke] 7}
ottt A, M HAE wA= AS A
wAb SHAEE A AR g ey, s
AR S "HEmYorE wWel xekse] gle] g
o] SHE ZA FoeEA AT|FEA Shgol
Sotrh AA, AntEES EFE e Fols
A7 71 ME A" wAs AR 1]

5| [e) 9l

2o Yl TH Zzads ggstoan 3
Apol fERE ofye} wAbel SHALE Aolo M= A
E ot o= Aol A o]Fod F v
Aol FAY F o, Aol 7hsshA] Z
Aol Al o]y g 7S AHER F gloke Al ool
o AFE S e gAY wAlE aA A
FHAIZ o &go] 7pE3 Wk oy AL o]
Aok A G A ZAr|FeA o] 7hest
th= Aol Aolgtal & 4 ok ey fAdE
Aol &gAl st Eo]l FHEH HAflE AEU AL
&5 Agstr] of=isld "3 wA A AFA] A A
of flmiEA i &8 F e uFe HHA Y
7 da7 A=

- 100 -



References

Hwang, B. S. (1999). Design and Implementation of the
Story Board for CAI Courseware. Master’s Thesis.
Kyungnam University.

Jeong, E. S., Song, Y. H., Chae, J. B. (2008). A Study
on the Digital Textbook Development Strategies
and development direction. Korea Information
Science Society, 3o, 230-2305.

Jeong, Y. S. (2008). Development of Evaluation Criteria
on Digital Text-book. 7he Journal of Korean
Association of Computer Education, 11, 13-20.

Jun, W. H. (2008). Development of digital textbooks for
future education. Education Madang 21, 31, 74-78.

Ministry of Education, Science and Technology (2007).
Digital text development program.

Ministry of Education, Science and Technology (2011).
Path to the Human Resources Development: Smart
FEducation Strategy.

Ministry of Education, Science and Technology (2012).
Achievement Standards of the 2009 National
Curriculum of Science for Middle School.

- 101 -

Brain, Digital, & Learning 7(2)



