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The Development of 3D Printing Primary Education Program
Using CAD SW
Dukhoi Koo

Dept. of Computer Education, Seoul National University of Education

ABSTRACT

As promotion of the 3D printer supply policy, need for 3D printer education is emphasized. But it is few that
study of 3D printing educational program teachers can utilize at school. Especially study of CAD SW is very ur—
gent because most of the CAD SW for 3D modeling is difficult and expensive. So in this study, we examine the
CAD SW for educational purposes and propose educational programs that can be used at primary school. The in—
structional model is called “MDIAP”  which consists of five stages : Motivation, Demonstration, Imitation,
Application, Presentation. Instructional process is consisted of performing tasks and projects. We expect to en-
hance the function of 3D modeling and creative thinking which is essential to the Fourth Industrial Revolution
society.
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<Table 1> Types & characteristics of CAD SW
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Product Company Characteristics 0S

Windows

Autodesk
123D

End of support.

A Kk
utodes Many users

)

Mac

Thinker CAD  Autodesk  Used over Internet

Web

Windows

Sketch Trimble Intuitive to use.
Up 30-day trial

MacOS

Domestic SW.
Basic shapes
provided

HANCAD LOIBIZ

Windows

Robert
McNeel &
Associates

Mathematical

Rhino .
figures

Windows

MacOS
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<Table 2> Instructional Process of Direct Instructional
Teaching Model[2]

Contents
- Introducing strategy &
function
- Necessity of strategy
- Importance of strategy

Stage Process

Introduction Explanation

Teacher’s - Show & provide
Explanation example(s) of strategies.
Demonstration , - Explanation of how the
Teacher's
. strategy works
Demonstration

- Teacher’s Demonstration

- Questions & Answers
about detailed steps

- Repeat exercise of real

Question  Q&A

Phases . .
. situation
exercise - Searching for problems
Repetition - Apply to other situation
Independent  — Self-inspection &
exercise Adjustment
- Generalization
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<Table 3> Instructional Process of PBL
(Project Based Learning)[7]

Step Activities

The teacher sets the environment for students with
real-life samples of the projects they will be doing.
Students take on the role of project designers, possibly
establishing a forum for display or competition.
Students discuss and accumulate the background
information needed for their designs.

The teacher and student negotiate the criteria for
evaluating the projects.

Students accumulate the materials necessary for the
project.

Students make their own projects.

Students ready to present their projects.

Students present their projects.

Students reflect on the process and evaluate the
projects based on the criteria established in Step 4.
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<Table 4> Demonstration-Modeling-Making Instructional

Model[7]
Stages Activities
Demonstration Teacher’s demonstration, explanation.
Motivation of standard model
Modeling Modeling, Question&Answer
Making Independent exercise, Learning from

repeat activities.
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<Table 5> Difficulties in ThinkerCAD Class|6]

Difficulties in ThinkerCAD Class
- It was difficult to understand because it was English.
- It was difficult to resize, balance, and move shapes. It
was a little stuffy when I couldn’t use many functions
or move shapes.
- Join membership was difficult.
- It was a little difficult to design alone.
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(Picture 3) Shape Size Value
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<Table 6> MDIAP Instructional Model[2]

Stage Activities
L = Show the Learning challenge.
Motivation * Motivate students to learn
Demonstration  * Show examples
Imitation = Imitate example
. = Work on the Making Activity based
Application L.
on the existing examples
. =P k
Presentation resent own wor

= Sharing thoughts between student
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<Table 7> MDIAP Instructional Process
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Project
- Planning & Execution

- Planning & Execution

Working with projects
Topic: Make a pen

7

Project

Working with projects
Subject: Free subject

8

Th Z.O _—

of oA

H

el

=
o
K=
S
=
20

s
=

bS] Aol weh wAE o

2% 9
}
2-5X}A]

!

o
Eie

L

]

=
=
-

]
ol Askz W ol AY wANE A4RAAA 2

S

) gke

5

el ofs

Al
2]

<Table 8> Lesson Plans of Unit 6
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® Introduce myself

) S0l wel o

SFA
o

[e:
A

At

3

Y s

o~
T

- Let's introduce ourselves briefly.

- Think about other ways to introduce

yourself.
[Let's make a business card for ourselves]

Learning

ol

Question

® Observe a preliminary product

Demonstration = Let’s look at the business card.

-

3.3 us-8g 1y

= Let's think about the features that we can




Learning

Activit
Process Y

use to make business cards.
- Write, subtract, and plus.
® Plan how to make
- Plan to make your own business card.
- Plan and write your business card in a
certain order.
® Make a business card
* Let’s make a business card by referring
to the plan.
- Make own business card.
@ Develop business cards
* Let’s discuss how we can develop the
business cards we've made.
—Let’s do a different design of the business
Application card.
- Add new information that is not in my
business card.
* Let’s develop a business card based on
the discussion.
@ Introduce my business card.
Presentation * Introduce your own business card to your
friends.

Imitation
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