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<ABSTRACT>

The purpose of this study was to develop a digital textbook on metabolism and digestion system using SE
learning cycle model in high school Life Science 1. The iBooks Author was used as an authoring tool to
develop the digital textbook. The digital textbook was composed of 10 periods of lessons on metabolism,
digestive organ, and digestive enzyme. The digital textbook was also involved in diverse digital contents using
interactive and motivation-evoking tools, such as drawing, gallery, media, dialogue-based images, highlight, and
form-bulder widgets. The developed digital contents have been provided abundant multimedia and interactive
simulation materials for student's better understanding on biological concepts of the topics. The results were
shown that students were highly motivated in the digital contents, specifically in the given pictures and video
clips. The digital textbook has been also evaluated as an intuitive and interactive teaching and learning
materials by teachers and students. This study might be suggested that the digital textbook can be an

alternative textbook for future generation which is sensitive to digital environment.

Keywords : Digital textbook, high school life science, metabolism & digestion system, S5E learning cycle,

interactive contents.
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II. Methodology

1. Study Procedure
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Reviewing previous researches,
analyzing curricula, and designing
development plan
Constructing lea:ﬁng materials & Process of
development
storyboards
ad
Making multimedia and
developing the pilot DT
¥
Expert-editing of the DT
¥
Administrating & Evaluating of the Process of
DT evaluation
hd
Modifying the DT &
Completing of the final DT

[Figure 1] Study procedure of digital textbook development

2. Developmental Process of Digital Textbook
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(Eom & Kwon, 2016).

3. Administration and Evaluation of the
Digital Textbook
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gol ol 55 AAE HEES ol g3tel BARS

<Table 1> Learning topics, learning Processes and Periods of the developed digital textbook

Learning Topic Learning Processes Periods
Engagement — burning of candle 0.5/10
Exploration - cell respiration 0.5~3/10
Metabolism Explanation - cell respiration and ATP 4/10
Flaboration - fermentation and yeast 5/10
Evaluation 5/10
Engagement - process of digestion in cow 6/10
Digestion Organs Explorati'on - ra}t dis;ection / epzyme 7~8/10
Explanation - digestion organs in rat and human / enzyme 9/10
and Enzymes Elaboration - model of digestion organs 10/10
Evaluation 10/10
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III. Results and Discussions

1. The Developed Digital Textbook
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[Figure 2] Example contents of the developed digital textbook on metabolism
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2. Learning Effectiveness of Digital Textbook
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[Figure 3] Example contents of the digital textbook on digestion system

- 44 -



Brain, Digital, & Learning, 9(2)

AR HAEuAAe] 95l HEHtolE tutol o] Algo] HAHuAA o &g FFA
g8k ko] FAe TF g olet = Jd 8R9E BHAFa vk obge, st G A
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IA = s AVFEHoR HAE JRE F al., 2017)
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dote I &S g3 AgeA A=Y 2 AdES THY W oAHREEES AEFOEHN
oA 394, ‘Dt ARS Hdu HAYsA HAME T FAEHN A¥E FHEH A Zd A
=7Fel A 3859 mluA v wkgS e Z45E As #otd & Aot FHEkh oY
<Table 2>. B3 ARG WEESA J A= g AT ZAHE Fol uHA S Gl YA uitA
Brgol g v=o] RESeEl =7t 3 &o] 415 A 2EkeE VI Jdd=aE E8ste s
Aoz vz e Hes: Bt ole F7HAQ OJrt gl ThestRrE  FuAgo] A olg=
Mt Ao st s REgolA “Fd <lH APAFENRE A= Aol th(Bang, Wee &
d EAZ stHo] xF EoAXHA] o] Futhy Kwon, 2015 Lee, Kwon & Kwon, 2016 - Kim &
= Hdo] ottt S WSS uE T o, Kwon, 2017; Kim & Kwon, 2018). o)== txgu
wAEAGNA Fd QJIEY o] mFeta AntE A 7E 71 AAY wdAet vgE=A Skt
ez g 1w Aggor QA A5 Ao 2 wARel AR A4S ZHEe] @ =gl Hrt
v Aezg deddA zte shsaeEe E3dA T oA nAddFd ZHHor ALY F Ae
71918k oz HATh ol AU FAH I tAd ET9E BT

<Table 3> Questionnaire results on the satisfaction and facility of digital textbook

Questionnaire content [Learning effectiveness] mean score/5 point

¢ Are you satisfied with learning activities using the digital textbook? 4.6
¢ Did you have confidence about your learning? 4.4
¢ Did multimedia materials(pictures, videos, etc.) in digital textbook help 48

you learn? )
¢ [s the digital textbook helpful to study yourself? 4.6
¢ Did you keep the interesting in your learning with digital textbook? 4.7
¢ Did you have enough feedback on your learning? 4.1
¢ Was it easy and convenient to use the digital textbook? 4.6
* Was it convenient to watch and read the contents presented on the 49

screen of the digital textbook? ’
¢ Was it easy and convenient to find the contents you wanted in the 39

digital textbook?
e Was it easy and convenient to find the materials you wanted in the 38

digital textbook?
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