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A Convergence Study on the Effects of Participation
in teaching material Development Program Using 3D Printer
on the Recognition of Universal Design of Early Childhood
Special Education Pre-service Teachers
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Abstract The purpose of this study is to verify the effect of participating in teaching material development program
using 3D printer on the recognition of universal design for learning of early childhood special education pre-service
teachers. This study was conducted on 30 early childhood special education pre-service teachers who participated
in teaching material development program using 3D printer. The results of this study showed that the early childhood
special education pre-service teachers use of the 3D printer-based teaching material development program resulted
in statistically significant differences in the 4 low rank factors of the universal design for learning. This research
shows that direct experience in developing teaching material using 3D printers is very effective to improve universal
design for learning awareness. In addition, the experience of developing teaching material for pre-service early
childhood teachers is important for improving the instructional design ability, and they need the practice of the
development of the teaching material using the latest technology for teaching students with various needs.
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Table 1. Curriculum of teaching material development
using 3D printer

period contents notes

Understanding the concepts and
principles of 3D printers

1st

2nd 3D Design Program Practice | 123D program

3rd 3D Design Program Practice |l 123D program

4th 3D Design Program Practice Il 123D program

5th 3D printing software practice | Cubicreator

6th 3D printing software practice |1 Cubicreator

7th 3D printer printing practice | 123D program

8th 3D printing design practice advanced | | 123D program

Sth 3D printing design practice advanced 11| 123D program

10th 3D printer printing practice 11 123D program

. glass paper,

| , e,

11th Post processing theory acrylc, paints
. glass paper,

1l ) .

12th Post processing theory acrylc, paints
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Fig. 1. Drawing files of 3D printing Teaching
materials
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Fig. 2. Outcomes 3D printing Teaching materials
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Table 2. General characteristics (N=30)
Characteristics Categories N(%)
Male 8(27%)
Gender Female 20(73%)
3rd 29(97%)
Crade 4th 1(3%)
Understanding Universal Learning 743
Design ’
Need for curriculum and 1653
educational environment ’
Perception of Necessity of Diversification of 2086
Universal Design Teaching materials i
Need for diversification of teaching
. 16.06
and learning methods
Need for cognitive and emotional 2353
support
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om FAA «1 10}711 ‘JrE}”E‘r(t -3.012,
7 ojeag ums& A= Table 37 2t}
Table 3. Analysis on Perception of Universal
Design for Learning (N=30)
Variables m sd t p
Neeld for g | Pre | 165 | 19784
edcatonal 5166 | 006
; Post 18.06 1.59597
environment
Necessity of Pre 22.86 295639
diversification of -4.735 | .000
Teaching materials| Post | 2580 2.52436
5 N??d thF (| Pre | 1606 | 242022

't"ersﬁ]:ﬁa 'Orr‘] do -3602 | 001

eaching a Post | 17.86 | 181437
learning methods
Need for cognitive| Pre 2353 3.56935

and emotional -4.152 | .000

support Post | 2666 | 250088
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