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Development of a Digital Textbook on
‘Structure and Contraction Mechanism of Skeletal Muscle’
with the Learning Model for Biomimicry-Based Convergence

Soo-Youn Kim - Yong-Ju Kwon’

Korea National University of Education

Abstract : The purpose of this study was to develop a digital textbook on ‘structure and contraction
mechanism of skeletal muscle' with the learning model for biomimicry-based convergence. The unit of
'structure and contraction mechanism of skeletal muscle' is a part of Life Science I in high school. The
convergence learning model was designed with three phases of biomimicry-based convergence
(Exploration-Design-Implementation) including 3D modeling & printing. The developed digital textbook was
composed of 8 sessions which contains the following learning contents : Exploration of skeletal muscle,
creative designing of skeletal muscle using sketch application and 3D modeling, convergent implementing
of the designed using 3D printing, exploration of muscle contraction, creative designing of muscle
contraction using sketch application and 3D modeling, and convergent implementing of the designed
using 3D printing. Each session is also involved in the contents of gallery widgets, media widgets,
keynote widgets, sketch widgets, the cloud, polling widgets, and review widgets for interactive and mobile
learning. After administering the developed digital textbook to 20 high school students, it was shown a
positive effectiveness on life science learning for high school students. Moreover, the digital textbook was
evaluated as to promote student's abilities on creative designs and implementation related to
biomimicry-based convergence. The digital textbook was also shown a favorable response on students’
interest and self-directed learning on life science.

keywords : skeletal muscle, muscle contraction, biomimicry-based convergence, digital textbook, life

science.
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Table 1. Phase of the learning model for biomimicry-based convergence on ‘Muscle
Contraction Exercise’
Theme Phase Session Goal of study
- Problem finding in everyday life
Exploration 1/8 - Scientific exploration on the structure of skeletal
muscle
StrsLlquetlLelisl of - Designing applied the structure of skeletal muscle
Design 2-3/8 3D modeling of the designed creation using 3D
muscles :
modeling software
Implementation 4/8 -3Q printing of the designed creation using 3D
printer
- Problem finding in everyday life
Exploration 5/8 - Scientific exploration on the mechanism of muscle
contraction
Mechanism - Designing applied the mechanism of muscle
of muscle Desien 6-7/8 contraction
contraction & -3D modeling of the designed creation using 3D
modeling software
Implementation 8/8 -3D printing of the designed creation using 3D

printer
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Figure 1. Contents of the digital textbook on the structure of skeletal muscle
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Table 2. Questionnaire results on the learning effectiveness of digital textbook

Questionnaire content mean score/
[Learning effectiveness] 5 point
¢ Were you interested in learning about muscle constraction exercise when 478
studying with the digital textbook? '
¢ Did you continue to be interested in learning about muscle constraction 479
exercise while studying with the digital textbook? ’
¢ Did the digital textbook help you learn on your own initiative? 4.72
e Did the digital textbook help you understand the various observation 500
inquiry methods? ’
e Do you think that the digital textbook helped you understand muscle 467
constraction exercise? '
¢ Are you interested in design creative output when studying with the digital
4.78
textbook?
e Are you interested in making creative output when studying with the
. 4.78
digital textbook?
¢ Do you think that the digital textbook helped you design creative output? 4.72
¢ Do you think that the digital textbook helped you make creative output? 4.67
¢ Did you think that creativity has increased in the process of making 448

creative output with the digital textbook?
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Table 3. Questionnaire results on the satisfaction and facility of digital textbook

Questionnaire content

mean score/

[Learning effectiveness] 5 point
¢ Are you satisfied with learning activities using the digital textbook? 4.94
e Do you want to continue to use the digital textbook in your future 494
learning? '
¢ Did multimedia materials(pictures, videos, etc.) in digital textbook help you 483
learn? '
¢ Did the communication with digital textbook help you learn? 4.67
e Are you satisfied with the amount of time or frequency of communication 489
with digital textbook? '
¢ Did you have enough feedback on your learning? 4.78
¢ Was it easy and convenient to use the digital textbook? 4.67
¢ Was it convenient to watch and read the contents presented on the 489
screen of the digital textbook? '
¢ Was it easy and convenient to find the contents you wanted in the digital
4.67
textbook?
¢ Was it easy and convenient to find the materials you wanted in the 448

digital textbook?
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