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[Abstract]

In this paper, we propose a study to develop and apply competency-based elementary school teacher
training programs for maker education according to the steps of the DACUM-based Systematic
Curriculum and Instructional Development (SCID) procedure model. According to the stages of the
DACUM-based SCID (Systematic Curriculum and Instructional Development) procedure model, the
educational goals, contents, objects, time, methods, and prerequisite subjects of the maker education
training program were derived, and based on this, a competency-based training program was developed.
In addition, the effectiveness of the program was verified by applying the developed program. As a
result of applying the developed training program and evaluating its effectiveness, it was confirmed that
overall positive results were found. We expect this training program to be of help in strengthening the

competency of elementary school teachers in maker education.
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I. Introduction
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II. Theoretical Framework

1. Maker education
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2. Competency-Based Teacher Training
Program for Maker Education
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Table 1. Duty Area of Teacher for Maker Education

Duty area

A. Creating an educational environment for
maker education

B. Study of teaching methods for maker education

C. Preparing classes for maker education

D. Execution of class activities for maker education

E. Evaluation of class activities in maker education

F. Sharing the output of maker class activities

G. Career education in maker education

H. Guidance service in maker education

I. Self-development of maker educators

J. Administrative work related to maker education
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TASK ANALYSIS

Analyze Selected Tasks for Steps, Knowledge, Required
Safety, Performance Criteria, etc.

COMPETENCY PROFILE

Cluster Related Tasks as Appropriate to Form Competencies

CURRICULUM MATERIALS

Develop Learning Guides, Learning Aids, Job Aids, Visual
Handouts

BEGIN TRAINING

Classroom, Laboratory, QJT, On-line, etc.

COMPETENCY & PROGRAM ASSESMENT

Develop Outcome Assesments, Tests, Certification Exams, &
Formative/Summative Program Evluation

Fig. 1. SCID Process Flow Chart
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III. Methodology
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1. Procedure
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Steps ‘ ‘ Procedure and content ‘
Step 1. ® Competency profile
-Derive K-S-T for key task
Prepara— -Select the content of the
tion training program
4
Step 2. ® Development and validation
of teacher training program
Develop- -Develop learining guides,
ment learning aids
-Validity verification by experts
4
Step 3. ® Application of teacher training
program
Imple- -Implementate teacher training
men- program for elementary school
tation teachers
4
Step 4. ® Analysis of results of
application of maker
Evalua education teacher training program
-tion -Program satisfaction survey
-Program effectiveness evaluation

Fig. 2. Research procedure

2. Development of Teacher Training Program
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3. Application of Teacher Training Program
3.1 Participants
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Table 2. Background information of the participants

e Value(%)
Gen- Male Female
der 14(74%) 5(26%)
~29 30~39 40 ~ 49 50 ~
Age 0 4 13 2
(0%) (21.1%) (68.4%) (10.5%)
Car- 1~5 6~10 | 11~15 | 16~20 21~
eer 3 7 6 2 1
year (15.8%) | (36.8%) | (31.6%) | (10.5%) | (5.3%)
Exper- Yes No
lence 16(84.2%) 3(15.8%)
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3.2 Data collection
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Table 3. Survey questionnaire

Domain Contents No.

Gender, age, career, experience
in related training program
Attitudes toward participation
Understanding of

training contents

Confidence in the application
of training content

Teacher profile

Program

: The relevance of training contents 7
effectiveness

Applicability of training contents

Intention to apply the
training contents
Contribution to
improving teaching skill
Satisfaction with the
training program

Program
satisfaction

Willingness to participate in

Preference for | future maker education training

participation in

Preferred training program type 3

training Learning demand for maker
education
Opinion for
|mprovgment Open-ended question 2
on training
program
Total 20

3.3 Data analysis
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1. Results of the development of teacher
training programs for maker education
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Table 4. Configuration of contents in each session of the developed teacher training program

Subject(time)

Contents

1. Maker education as a learning

approach (1 hour)

- The philosophical background of maker education
- Examples of maker education
- Prospects of future education

2. Understanding 3D printers and
modeling tools (1 hour)

- Understanding the principles of 3D printing
- Understanding 3D Printer
- 3D modeling tools

mirrors (2 hours)

3. Maker education project using | - Understanding of basic electric circuit

basic electronic circuit tools (2 hours) | - Making household goods using basic electric circuit tools
4. Maker project to make a bluetooth | - Principle of electromagnet and speaker

speaker(3 hours) - Fabrication and design of bluetooth speaker

5. Student activity guidance in | - Introduction to makerspace

makerspace (1 hour) - Makerspace's maker education equipment

6. Maker project using LEDs and - Introduction of maker culture and maker movement

- How to use makerspace tools and materials
- Fabrication and design of a mirror picture frame with LED

7. Maker project using arduino
(3 hours)

- The value of sharing in maker education
- Arduino and maker education
- The practice of making household goods using arduino

8. Sharing and presentation of maker | - Criteria for supporting maker education
activities (1 hour) - How to share in maker education
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Table 5. Result of content validity verification

(N=10)
Contents M SD CVR

1. It is a program suitable for
achieving the goal of maker | 4.40 | .720 | 0.800
education.
2. The content elements of.the 4.40 400 | 1000
selected program are appropriate.
3. .The time dlst.rlbutlon of the 410 | 180 | 0800
training program is adequate.
4, There is no o.ve.rlap in the 3.90 360 | 0.800
contents of the training program.
5. Th.e.t.ralnlng .program.haé a high 450 500 | 0.800
possibility of field application.
6. It is composed of contents
that are differentiated from the | 4.70 | .420 | 1.000
existing training.
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2. Results of the application of teacher
training programs for maker education

2.1 Results of evaluation of effectiveness of the
training program
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Fig. 3. Pictures of the implementation of the teacher
training program
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Table 6. Results of evaluation of program effectiveness

(n=19)

Contents M SD
Attitudes toward participation 474 452
Understanding of training contents 458 507
Confld.er\ce in the application 116 958
of training content
The relevance of training contents 421 713
Applicability of training contents 421 631
Intention to apply the training contents 442 692
Contribution to 416 | 0765
improving teaching skills
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2.2 Results of satisfaction survey
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Table 7. Results of satisfaction survey

(n=19)
Contents M SD
Satisfaction with the curriculum 4.53 513
Satisfaction with the instructors 4.26 733
The a.pp?roprlateness of the operation 442 692
of training hours
Suitability of training facilities 4.79 419
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2.3 Result of preference type of maker education
teacher training
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Table 8. Result of preference type of maker education
teacher training

Question n %
1. Willingness Yes 19 100
to participate
in maker
education
training No 0 0
@ 1 day attendance
training during the 1 3.0
semester (3 hours)
@ 2-day attendance
2. Types of training during vacation 19 | 57.6
Preferred (15 hours)
training ® 5 days attendance
program training during vacation 10 30.3
(Multi- (30 hours)
selectable) @ Visiting training to 3 91
school(2~3 hours) )
® Online training (15 hours) 0 0
® Online training (30 hours) 0 0
® Home/Interior 1 14
@ Handicraft/Art 3 4.2
® Home baking 2 2.8
3. Learning @ Reform (recycling) 1 1.4
demand for ® Horticulture/Agriculture 3 4.2
maker
activity ® Play tools 10 13.9
(Multi- @ Outdoor 5 6.9
selectable) IT device 19 | 26.4
@ Digital fabrication 16 22.2
Elect.rlcal anq . 12 16.7
electronics fabrication

V. Conclusions
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