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The purpose of this study is to investigate the effect of students’ formation of evolutionary concept
and learning on the development of digital teaching materials. The explanation of biological evolution,
which explains the changes that living organisms undergo over a long period of time, can provide various
contents for use in a book. The production and editing of images in digital textbooks would provide
explanation of difficult concepts in a fun way. For this study, we designed instructional materials consisting
of four class hours using iBooks Author, an electronic book authoring tool based on the 5E learning
cycle model. In order to verify the effectiveness of the developed digital textbooks, we compared
instructions by the general textbooks to those using digital textbooks. Both teaching through general
textbook form and teaching using digital textbook materials had a significant effect on the formation
of the concept of evolution, but interest in biological science and evolution increased significantly only

in the group taught using digital textbooks. As a result of testing the instruction effect by the digital
textbooks by classifying the students by type, the group that is familiar with smart devices was more
active and interesting in class depending on digital literacy. The satisfaction of the developed digital
textbooks also showed a positive score in the group with high digital literacy. The results of this study
suggest that the development of digital textbooks in the unit of evolution can be an instructional material
for easy and interesting approach to difficult concepts in the teaching of evolution.
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Figure 1. Research design for test the effectiveness of
developed digital textbook

Table 1. Construction of the digital textbook to enhance the conceptions of biological evolution for middle school students.
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Table 6. Analysis results of subcategories of interest in biological
science after the instructions
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Table 8. Analysis results of students’ conceptions of biological

evolution
Wy | e B¢ [ EE U] @t [fo %8
A AL 12.14 7.792
2L — -4.862 0.000
ALE AL 21.71 8.655
- AR HAL 11.03 7.154
AT - -5.283 0.000
AFE AL 21.76 9.445
59 A2 & A} g AL ZIE A BAEH] lEl 8]

]
odo g Upiro] HjwafEd mE ¢ojo] v4 ]3}74] 601:/11-‘_ R
it} E3] 3} 712} A x;;}%
% FHEG i, AT W .41:]8}71] '“ﬂﬂ‘ii\_ g A
|4 2 T} AR 7’]/\1—9,]-_,] s 2ol T4 wHEQITh
2= Qlrk BREREL A3) 7Rk} Hn)] 2SR AME 2w}

Hrzij_m?‘oﬂ,
4>

e nE 01)1 -1> J



Development and Instructional Effect of Digital Textbook for the Biological Evolution Unit in Middle School Science

CXE A 54 BAlgiel Al WAl we-l sleka & 5 glek
e Aot ) 5o

Ak 7 2ol BAlelA 2xfo] AMEh e A

Jo] erteA AREE A BT 4 ol HakE Tl
o olZlE e B SR SEOE oldsh Zol
asick 45 7100 el gl 74—2—017} ex
™

S7F okt ESt EHE 1 4lo] 71%«1 55 47 sfod
2221 M A= GIck HAebE o R 27] 2
Jo| Wo] Eoj51, A2 s} /igo] wo] Azke A
4= AUtk AR, AR RS A AR sl g e
= Ebll A7h= <Table 9>} At

i ORE A 53 1S5S fle T Ad A )k,
215}t g, A3} 7ihg FAoA F IF BE S A 71
S & 4= Stk SHA|TE X1k N P42 A = gAE
A =4 W fougt 2rE yehlowh SuEHo A= bR
AR =S TFAAT FAXH SR Foulel AL ER1 3 4= 9)
At o= A¥Y wAE E83 dEY OAE wAE &8t
o] S Suk e P FU2S oujglih

E]:]:-}
_;

Table 9. Analysis results of subcategories for students’
conceptions of biological evolution
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