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Effectiveness Analysis and Development of ICT
Electromagnetic Waves Textbooks for Elementary and
Secondary Teacher Training Using Action Learning
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Jeju National University

Abstract

This paper was described to assess the possibility of field application of the developed textbooks by developing
a textbook using action learning to conduct ICT electromagnetic waves training education for elementary and
middle school teachers and applying it on a pilot basis. To this end, it was organized to be used in conjunction
with classes in several subjects and provided various teaching materials to facilitate teachers’ convenience to use
the textbook. Also, the textbook was composed of a content structure of 10 sessions. As for the proposed text—
book, the overall understanding of ICT electromagnetic waves was improved through pilot application in teacher
training, and problem-solving ability, cooperative learning ability, democratic citizenship, and knowledge in—
formation processing ability were improved through action learning. It can be said that it contributed to improving
the understanding of ICT electromagnetic waves and teachers’ competencies.
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<Table 1> Competencies and Achievement Standards for
Each Subject

Competencies and Achievement Standards
-Critical-Creative Thinking
‘Information Utilization
-Communication
[4K03-03] Write one’s own
opinion on a topic of interest.
[9K03-02] Write using a
description  method  that
matches the characteristics of
the target.
-Computational Thinking
-Exploration
[4S08-01] By observing the
sound of various objects,
explain that the sound of
objects is trembling.
Scienc [9S16-01] Investigate data
e Achievement related to disasters and
Standards scientifically — analyze the
causes and damages.
[9S16-02] Establish
countermeasures against
disasters using  scientific
principles.
-Creative Thinking
‘Information Utilization
[6P02-08] Understand the
Achievement types of safety accidents and
Standards how to prevent them and apply
them to real life.

Subject

Competencies

Korean
Achievement
Standards

Competencies

Competencies
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al Arts
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<Table 2> Composition of the Textbook

Area

Module

Contents

Action Learning
Concepts and
Class Cases

Understanding Action Learning

1) What is The'Action Learning’?
2) Why We Should Learn Action Learning?

3) Domestic and Overseas Cases of Education Using Action Learning

Action Learning Class Examples

1) Action Learning and 2015 Revised Curriculum

2) Action Learning Class Study Cases

Action Learning Class Design

1) Systematic Class Design Applying Action Learning

2) Instructional Design Centered on Action Learning Elements

How To Design
ICT
Electromagnetic
Waves Classes
Based on Action

Before ICT Electromagnetic
Waves Classes

1) Desiging ICT Electromagnetic Waves Classes
2) Making Problems
Exploring Problems

ICT Electromagnetic Waves
Class Process(Planning)

Developing a Solution to The Problems
2) Determining Priorities

ICT Electromagnetic Waves

1) Writing Action Plans

)
)
)
)
)
)
)
)
)
3)
4) Clarifying Problems
1)
)
)
)
)
)
)
)
)

Learning Class Process(Implementing) 2) Running Action Plans
After ICT Electromagnetic 1) Evaluating the Learning Output
Waves Classes 2) Reflectin on the Process / Feedback on the Output
1) Choosing a Class Topic
ICT My ICT Electromagnetic Waves 2) Establishing Learning Goals or Achievement Standards
Electromagnetic Class 3) Designing the ICT Electromagnetic Waves Class

4) Organizing and Reviewing Instructional Plans

Sharing and Refining ICT Electromagnetic Waves Lesson Plans
with Other Teachers

1) Summarizing the ICT Electromagnetic Waves Class

2) Learning the ICT Electromagnetic Waves Class notes

Waves Classes
That 1 Design

My ICT Electromagnetic Waves
Class Sharing
Notes for the ICT
Electromagnetic Waves Class

Notes
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<Table 3> Questionnaire Factors of Understanding ICT
Electromagnetic Waves

No. Factor Sub-Factor
Antenna/E.W. Analysis
1 E.W. Base Devices Based on EW.

E.W. Measurement
E.W. Energy Application
E.W. Sensing Application
Information transmission

Spectrum Engineering
E.W. Environment Protection
Payload
Ground Station/Control
Satellite Navigation
Ht)adcasurg and ICT application
+E.W. = Electromagnetic Waves

2  E.W. Application

E.W. Resorces/
Environment

Satellite/Unmanned
Aerial Vehicle

W

813 g
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<Table 4> Resulf of Pre-Post Test on Understanding ICT
Electromagnetic Waves(N=24)

Measure M SD t
pre 3.04 1.042 -
EW. Base = & am 2 P
.. pre 2.38 770 -
E.W. Application post 383 250 9695
E.W. Resorces/  pre 2.46 1.021 0B
Environment post 3.33 702 DA

Satellite/ pre 2192 9

Unmanned 1695

post 3.24 663

#E.W. = Electromagnetic Waves
#4001, **p<OI, *p<05

Aerial Vehicle

E.W. Base

M pre-Test M Post-Test

e

E.W. Application

[ Pre-Test M Post-Test

=S

o anw s
CaN WA OO

p = 000 P =000
E.W. Resorces/ Satellite/Unmanned
Environment Aerial Vehicle
Pre-Test [ Post-Test [ Pre-Test B Post-Test
6 6
5 5
: @ ; .
: ; Effj !
1 1
0 0
P =000 p=.000

(Fig. 4) Comparison of Pre-Post Test of
Understanding ICT Electromagnetic Waves by Factors
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O
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<Table 5> Questionnaire Factors of Competences by
Applying Action Learning

No. Factor Sub-Factor
Understanding Problems
1 Problem-Solving Producing Ideas

Action Plan/Execution
Collective Compensation

9 Cooperative Individual Accountability
Learning Equal Oppertunity to
Participate in Learning
Human Dignity
3 Democratic Basic Order
Citizenship Democratic Society’s Procedure
Rational Decision-Making
Knowledge Collecting Information
4 Information Analyzing Information
Processing Utilizing Information
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