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ABSTRACT

The purpose of this study was to develop a digital textbooks of the ‘Genetics’ unit, a part
of Life Sciences | in high school to evoke students’ motivation to learn the micro object. In
addition, the digital textbook was designed to be applied in the remote class with realtime
interaction based on the iBooks Author as a authoring tool with diverse widgets. Specifically,
the realtime remote class was applied the Zoom platform as the online teaching and
learning tool with a realtime interaction among teacher and students. The introduction
section of the digital textbook was made and provided a Zoom button to interact among
teacher and students and some video clips related to life science curriculum contents to
enhance students' immersion in learning. Each page was included digital contents such as
gallery widgets, media widgets, presentation widgets, and interactive widgets for learning
genetics. Furthermore, a bingo game using the Hype 3 was developed to evoke student’s
learning motivation on the Mendel's laws of independence. At the end of the section, the
digital textbook was provided a page to summarize the learning content using the sketch
widget. The developed digital textbook has been evaluated as a positive educational
material for learning the "genetic" in the untact and remote class situation with realtime
interaction. Furthermore, the digital textbooks could be provided a useful and valuable
learning resource for self-directed learning in life science.

Key words: Digital textbook, remote class, realtime interaction, genetics, life science |,
Zoom platform
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Introduction
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7 3 y8 EAJ o= Qls) 2
St 4= Qle} EESE B4 (Genetics)
g% o] MO-]/\1 ?Ohl-oﬂ 151% F 7ol A Ssfjof St 12U A
7‘“04 WIPA = %—ﬁjﬂ WEIYoN| A thF= W&ol TSt A4 Q1 AR}t E50] g17] wi2ol A3g7ig-

clefet A2 e S st 9 o] el Aleleh el e A S A
7hah 7 o0 FolR] b3 SHE B2 B 4 YEE S|ETHKim etal, 2015), 53] X2 TA = Ay}
sfo] o} 5] a0k m| A thafol e FAIZ Qe kRS- A2le) 914, 3D o] mIA] 913, EGA 914
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SUARE LEled A5 224 A5UTl 134, 3
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53 4212 2080 SAje] 213} WL of e 0] 8 40 Fole 1212 2k B 2N
2 = 4 A THChun et al., 2014; Kim & Kwon, 2018; Lee et al., 2015).
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(Shute, 2008). Brookhart & Susan (2020)< ©|21$t &4d4] 1| =Hlio] ZF2st G35 2|d o] f+= =2 91|
ot 5710l =& JEF2 v] x| 7] wiZol2tal 5l o, SHFA, T FA ol A FRE L e A
2| m| Edlof| T3t 7| A} E(Seo & Park, 2020)E ZEsto] ol =} i H FRl=ZE 47 9 Hebolaa} gt
o}, E3h o]2|3t P44 mEdl S 55 mjEW) = A7 o] Eui o 2 o] 8oto] eEAte] Sk RS o} &)
& AH =S Fdotaial st whehA, vt A4 w8 Af=dol|A 344 o sulg wsof E-8slH o
A" w2l g g-gsto] 483 4 2 Zolch

Post-Corona A|T2] A& A2k Al2]of| A w82 FZe] thefst sk FERI=7} A7k} A Axo] Lol 9l
o] A& 1L, 1ti}1 B ='io] 7}55 A" 7IHPFJH~I 7H“‘°l = goirt of2fgt H /g0l olslf o] ALoj|A]
+ 158w AP T F4 Q] vt YA w8 oM = G131 A4S Ak8o] 7Fae TAE
A& 7Wst iz} ghet. o] A-tol| A 7 H A" EXH = AAEE SRS S 7oA st 4=
o] A P =N vt A4S oM = a4 Q] sl XY 4= Qe & F/doinh
3 o] AFLE Foll vt &h5/d=ollA er5Ate] Suet sk 715 Eold 4= 1AL, 27| 4 Sh5o]
7hsotH, g0l shg Ee-2 AAR A T 4= Q= T AE A & 7 stz sl

Methodology

Research Procedure
O2e wxjel Bedw Mg el 201 7H1* WY WA E FAISke] S 2P| A Gl =2
ol & 4= Sl=dAd uA H I AlEl S +Foleh alsetn Ay atet I o] ‘fA' a2 YA waje] o
Ho =z HASII wA o] FoFe F 4H ‘:'«l AT O 2 Table 13} o] A|&s}iet. 2t AtHelo] o gt
gjrjtjo] 2tg &= A7 s Aldste] 2316k 2™ 2015 704 A E R & shof A =Qk2 A
T AR AR EES A/dsto] HAE WS A|2stlT A4 2doll A 2" wAl 7iEe] At g o
FESH AP GAY WAl 7t 2 2] 291 dof Aol HE Bl 7o) o] FojFl o, 11535
W 5} AY Fotafoll £ai Q= 1,280 2372 T & 11 B ERlsel

Table 1. Organizing digital textbook sections

Unit Main contents Keyword
1. The fundamental principles of heredity-1 - Mendel's life - Mendel
- Pea experiment - Genes
2. The fundamental principles of heredity-2 - Adversarial traits - Allelomorphic character
- Genetic law - Phenotype
- Law of segregation
- Law of independence
3. The formation and genetic diversity of - Formation of reproductive cells - Mitosis
reproductive cells - Genetic diversity - Meiosis
4. Human heredity - Human heredity - Genogram analyse
- Multiple alleles
- Sex-linked inheritance
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Curriculum Analysis
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Fig. 2. The inserted Zoom button in the developed digital textbook
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Table 2. Questionnaire results on the learning effectiveness of the digital texbook

Questionnaire content [Learning effectiveness] Mesan s.core/
point
- Were you interested in Mendel when you studied with the digital textbooks? 4.82
- Were you interested in genetics when you studied with the digital textbooks? 491
- Did the digital textbooks help you understand genes? 4.95
- Did the digital textbooks help you understand a person's heredity? 4.95
- Did the digital textbooks help you analyze genetic family tree? 4.95
- Did you think that the digital textbooks helped organize the contents of each unit? 4.86
- Did you think the digital textbook increased confidence in solving the genogram analysis problem? 4.78
- Did you want to continue to learn about genetics while studying with the digital textbooks? 4.78
- Did the digital textbook help you learn on your own initiative? 5.00
- Did you think the digital textbooks helped you get feedback from your study? 4.95

OAg wze] vEA W 8o] XS ZARH A7M= Table 32} 2tk A £3ko] W S Ap=49702
UERs T A e ol A AlgE] = thefet Hejn|tof 25 2 Qlsf) 41 Heldt shgol o] FojRlSS o
4= Q91T o]215k A= Joo & Kwon (2019), Kim et al. (2017), Kim & Kwon (2018), Kim & Kwon (2019), 2]
1 Leeetal. (2016) 50| Al a7HA] Hargk A& wAj 7idhol] At A2t fARH datol .

Table 3. Questionnaire results on the satisfaction of the digital textbook structure and function

Questionnaire content [Learning effectiveness] Mesagsiiﬁre/

- Do you want to continue using the digital textbooks for future learning? 4.95

- Did multimedia materials(pictures, videos, etc.) in the digital textbook help you learn? 4.95

- Did the various communication functions (Zoom, Sharing, Searching, etc.) in the digital textbooks 5.00
help you learn?

- Are you satisfied with the amount of time or frequency of communication through the interaction 4.78
function of the digital textbooks?

- Are you satisfied with your feedback on what you have learned from the digital textbooks? 4.86

- Was it easy and convenient to use the digital textbooks? 4.95

- Was it convenient to read and see what you learned in the digital textbooks? 4.86

- Was it easy and convenient to find the contents you wanted in the digital textbook? 4.86

- Was it easy and convenient to find external materials using search function in the digital textbooks? 4.78
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Conclusions and Implications
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