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[Abstract]

The purpose of this study was to develop the instructional materials that can combine professional and creative education
through the concept and application of 3D printing to students in specialized high school. This instructional material and textbook
focused on developing practical competencies to lead to employment, not just 3D printing utilization. For the Purpose, the table
of contents and subcategories were composed through literature review, subject matter experts’ advisory, and two-times expert
Delphi. Based on the selected contents, a pilot test was conducted for experts and students, and the instructional materials ware
finally developed by revising and supplementing the contents according to the pilot test results. This study is designed to apply
the Project-based Learning(PBL) and design thinking to foster the creative problem solving, and to include ethics and copyright

education for media literacy.
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Table 1. Demographic information of SME

No. "IJ'i?IZ Expertise Areas
Instructor of Specialized High School,
1 CEO Development of Instructional material for 3D
Printing
Instructor of Specialized High School,
2 CEO Development of Instructional material for 3D
Printing
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Table 2. Demographic information of delphi participants

No. Job Title Expertise Areas
1 Professor 3D Printing, IT
2 Vice—chief Development of 3D industry and HR
3D Printing,
3 Professor Convergence Curriculum
Development
3D Printing,
4 Professor Development of Curriculum and
Instructional Method
3D Printing,
5 Professor Development of Curriculum and
Instructional Method
3D Printing,
6 Professor Creativity Curriculum Development
3D Printing,
! CEO Creativity Curriculum Development
Instructor of Specialized High School,
8 CEO Development of Instructional material
for 3D Printing
9 Vice—chief Development of Instrluc.tlonal material
for 3D Printing
3D Printing,
10 CEO Instructor of Specialized High School
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Table 3. Demographic information of expert

No. Job Title Expertise Areas
1 Professor 3D Printing, IT
3D Printing,
2 Professor Development of Curriculum and
Instructional Method
3 Professor 3D Printing, Development of Creative
Convergence
3D Printing, Development of
4 Professor Curriculum and Instructional Method
3D Printing,
S Instructor Instructor of Specialized High School
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l Data collection and literature review ‘
s
| Expert advisory meeting to set the agenda ‘
7
| Subject matter expert meeting to select educational contents ‘
N2
l 1st major content selection ‘
7
l 2 times of Expert Delphi to review content validity ‘
7
| Secondary content revision ‘
NS
| Expert review ‘
AV
l Third content revision ‘
2
| Pilot test ‘
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| Final Development
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Fig. 1. Research procedures
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Table 4. Results of the first delphi

Unit Chapter Necessity Impoertanc
3D pnntlngl definition 4 36
and history
Overview Principles and
characteristics of 3D 4.4 4.4
printing

Unit Chapter Necessity Impo;tanc
3D printer output
method 3.8 3.8
3D printing materials 4 3.4
Domestic and overseas
market status of 3D 3.2 3.4
o printing
3q grln{[lng The outlook for the 3.4 36
anlanl lsJ|Ss gnd future of 3D printing ’ ’
e Utilization of 3D
printing in various 3.8 4
prospects industries
Government policy 56 3
outlook for 3D printing ’
Ideas and inventions 3.6 3.6
Ideation tips 3.8 4.2
Born a
creative The structures and
maker(1): operation Principles of 4 3.4
Preliminaries advanced products
Design thinking and
idea sketch 4.2 4.2
3D modeling overview 5 5
Born a Difference between 3D
) . ! 4.8 5
creative modeling and design
maker(2): Effective CAD tool 48 5
understanding | application by product ’
3D CAD Tool | Pros and Cons by 3D 48 5
CAD tools )
Introductlon to prod.uct 4.0 40
review and analysis
Born a Types and methods of
) 4.2 4.6
creative reverse ENG.
maker(3): Single product
how to design | modeling with product 4.8 4.8
yourl product analysis
efficiently Assembly product
modeling through 4.6 5
product analysis
Precaut{on@ for 3D 4 38
Printing
Born a 3D printing procedures
: o 3.8 4
creative and prerequisites
maker(4): Save and_modlfy STL 44 44
create a files
product with a | Product output practice 48 5
3D printer using 3D printer ’
3D plrlntlng pqst 4.4 48
processing techniques
Utilization of 3D 4.0 4
Bomn a scanner
creative Ardumolqverlwew and 4. 4.4
. utilization
maker(5): 5 . - :
learn about 3D | " '0C€ssINg equmen s 4 4.2
. for 3D printing
printer -
application Latest trends in 3D
printing—related 3.6 3.8
equipments
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Table 5. Results of the second delphi

Unit Chapter Necessity | Importance
3D prlntlngl definition 40 33
and history
Principles and
characteristics of 3D 3.8 4.0
Overview printing
3D printer output
method and materials 4.3 4.3
3D Printer types and 38 38
Materials
3D printing trends 4.2 4.2
3D printing The outlook for the 38 38
industry future of 3D printing : )
analysis and 3D Printing market
future trends 3.7 3.7
rospects inti
prosp 3D printing market 40 40
prospects
Ideation Creative ideation 3.8 3.8
through
Design Idea sketch 3.8 3.8
Thinking
3D printing procedures 4.7 4.5
Introduction Qf the 3D 43 38
Understandin modeling
L Difference between 3D
3d P
g 3d Printing modeling and design 4.5 4.3
Understandlng 3D 47 4.7
modeling programs
Effective Effective product design 4.3 4.7
PDrOd,UCt Modeling practice for 50 48
esign the product design : :
Precautions and
Learn about prerequisites for 3D 4.3 4.5
th,et?’D printing
printing - -
process Overview of STL files 50 4.7
and how to save and

http://dx.doi.org/10.9728/dcs.2020.21.5.875
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Unit Chapter Necessity | Importance
modify
3D P.rmtmg pqst 45 4.7
processing techniques
3D Scanngr overview 43 45
and utilization
create a : -
product with Ardumoiqverlwew and 45 4.0
. utilization
a 3D printer -
Key technology trends in
- . 4.2 4.0
3d printing equipment
3D printers and safety
4. 4.7
3D Printing standards 5
and Ethics | Intellectual Property and
o 4.7 4.8
cases of infringement
Competencies in
demand for the 3D 4.5 4.7
Printing Companies
Tips for Build your own
Professionals | specifications for 3D 4.3 4.5
Starting a printing Companies
Career in 3D | Effective resume writing 4.2 3.8
Printin i
g Write a successful cover 43 38
letter
Successful interview 43 4.0
secrets
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Table 6. Results of expert review on content organization
and tasks

Goodness of

Content organization fit

Is the organization of the materials suitable for

achieving the objectives for each subject? 4.7
Do the materials contain appropriate content 48
elements to learn? ’
Are the contents of the materials easy to
5.0
understand?
Taale Goodness of

fit

Are the tasks listed appropriately considered for

the learner? 4.7
Does the manual provide adequate guidance for
4.8
the tasks?
Do the tasks interest the learner? 4.3
Are the tasks effective in achieving the objectives? 4.3
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Table 7. Finally derived table of contents

Chapter Contents
1.1. 3D printing definition and history
1.2. Principles and characteristics of 3D
1. Overview printing
1.3. 3D printer output method and materials
1.4. 3D Printer types and materials
ot 2.1. 3D printing trends
2. —
iﬁaﬁ)rggr;%éngﬂtss% 2.2. The outlook for the future of 3D printing
Y 2.3. 3D printing market trends
Prospects 2.4. 3D printing market prospects
3. Born a Creative Maker3.1. Creative ideation
with Design Thinking [3.2. Idea sketch
) 4.1. 3D printing procedures
4. 'L:Jngrstandlng 3d 4.2. Introduction of the 3D modeling
rinting 4.3. Difference between 3D modeling and

881

SM3tuSStnE 9t Feld us 7|8t 3D ZEE WA s oA
Chapter Contents
design

4.4. Understanding 3D modeling programs
5.1. Effective product design
5.2. Modeling practice for the product

5. Effective Product

Design design
6.1. Precautions and prerequisites for 3D
printing
6. Le.am about the 3D 6.2. Overview of STL files and how to save
Printing Process .
and modify

3. 3D Printing post processing techniques

1. 3D Scanner overview and utilization

2. Arduino overview and utilization

3. Create new technology convergence

products
8.1. 3D printers and safety standards

8. 3D Printing and Ethics8.2. Intellectual property and cases of
infringement

. Competencies in demand for the 3D
printing companies

. Build your own specifications for 3D
printing companies

7. Creating a Product
with a 3D Printer

9. Tips for Professionals
Starting a Career in
3D Printing
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