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<ABSTRACT>

The purpose of this study is to develop digital textbooks on ‘excretion on filtration’, a part of Science in junior
high school, using the learning model for biomimicry-based convergence. The digital textbook was used the iBooks
Author as the authoring tool with the gallery widget, video widget, texting image widget and other basic functions.
Three phases of learning processes in the digital textbook were composed of scientific exploration, convergent
design, and convergent creation, which are provided students to facilitate learning for self-directed and active
collaboration. In the scientific exploration stage, the students are able to build knowledge on the principle of
excretion in kidney and production of a simple water purifier using filtration principle. In the convergent design
stage, the students learn about 3D modeling to design a products using 3D printer. In the convergent creation, the
students make a actual 3D objects using the 3D printer. Through designing the digital textbooks on excretion
filtration, this study are expected students to raise the level of interest and immersive experience on the topic.
Furthermore, the learning process of the digital textbook is expected to improve students’ convergent thinking
skills.
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III. Results and Discussions

1. The Developed Digital Textbook
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<Table 1> Phase of the learning model for biomimicry-based convergence on Filtration of Excretion

Theme Phase Session Goal of study
1/7 * explain the process of excretion.
* Various cases can be found and described using the
Scientific exploration 2.3/7 principle of filtration
e Simplified water purifier that applies the principle of
Principle of filtration can be manufactured.
excretion 4/7 * Implement creations in 3D by using Tinkercad
Convergent design 5/ * Designing applied the principle of filtration can be
designed.
) * 3D printing of the designed creation can be m ade
Convergent creation 6-7/7 . .
by using 3D printer
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[Figure 1] Content example of the developed digital textbook
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[Table 2] Results of the Evaluation on the Effectiveness of Digital Textbooks

Assessment Content <Digital Textbooks Effectiveness> average score
Was it easy to learn from your digital textbooks? 4.8
Did you have any difficulty learning your digital textbooks by yourself? 4.5

Have you been able to understand what you have learned by learning from your digital
textbooks?

Have you gained confidence in what you learn by learning with your digital textbooks? 4.8
Did digital teaching aids in solving problems in the learning process of creating new

4.7

. 4.7
creations?
Are you interested and curious enough about what you learn in the course of learning 49
with digital textbooks? )
Do digital textbooks have enough factors to motivate learning? 4.9
A Eolne EFdAe e F&de b2 45
2. Evaluation of the Digital Textbook Aol A7t gtk AS "dAErI7IE ol &3tk
A" wAe e gyaAel ek 2A} Avs= gAd wAs 283 wde J1FE W G4E0)
Table 29+ 2}, sAse] Eo Eol0) da w2 AR VS AR Fgel glel %A 2
o] out Ay}t 49h 0z Ul A Fde o of ojews =7 #e FEHS Hol7|E gl
dol & stse] tA" wA el $58 o) A o ER FAEE =S AN E o S
A AR, TG94 AR 59 Fgste F5S 5 gxdg wzx AWrtoe 2= Tinkercad X2 135
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olgl AFE ouahy, o] Hite] tlx e A gl Efol ®vs EdelAE 4992 sk
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<Table 3> Results of the assessment on the satisfaction of the digital textbooks
Assessment Content <Digital Texbooks Satisfaction> average score
Did your digital textbooks help you learn? 4.8
Did you feel like continuing to learn with your digital textbooks? 5
Did the photos and images inside the digital textbook help you learn? 4.9
Did the use of the internal digital textbook widget help you learn? 4.9
Did the video material inside the digital textbook help you learn? 4.9
Was it easy to use your digital textbook to evaluate and provide feedback between 43
groups? ’
Did the feedback from the digital textbooks help? 4.8
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<Table 4> Results of an assessment on the ease of teaching in digital textbooks

Assessment Content <Ease of Digital textbook> average score
Was it easy to manipulate your digital textbooks? 4.6
Was it easy to find the material you wanted in your digital textbook? 4.8
Were you able to easily find what you wanted with your digital textbook? 4.8
Was the material in your digital textbook easy to read? 5
Was the widget function inside the digital textbook convenient? 4.6
Was it easy to manipulate the widget in your digital textbook? 4.6
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IV. Conclusions
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