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ABSTRACT
Maker movement is emerging as one of the key areas of the fourth industrial revolution in recent years. The
maker movement is to create and share what users need using a variety of inexpensive production tools such as
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open source software and hardware, 3D printers and laser cutters. We think that the effect would be enhanced if
design thinking is applied to elementary and middle school (K-12) class. The purpose of this study is to develop
a design thinking—-based maker education program and to apply it to classroom for clarify the effect on the crea—
tive problem solving ability of elementary school students. In order to verify the purpose of the research, students
in the bth-6th grades of elementary school were divided into a controlled group and an experimental group. The
general lecture maker class was applied in the controlled group, and our developed design thinking—based maker
class was simultaneously applied in the experimental group. The creative problem solving ability test was con-
ducted before and after the test, and its effectiveness was verified using statistical t-test. In conclusion, this
study suggests that design thinking-based maker education program has a positive effect on elementary school
students’ creative problem solving ability.

Keywords : Design Thinking, Maker Education, Creative Problem Solving Ability, Elementary Software Education,
Arduino, Physical Computing
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<Table 1> Characteristics of the Design Thinker

Character—

.. Contents
1stic

A person who is capable of designing a superior
solution looks at the world from the perspective
of a variety of people including his colleagues,
Empathy |clients, users, and customers.
Through the "people-centered’ approach, he
can find solutions that are desirable as well
as satisfying both exposed and hidden needs.
A person with a good design vision not only
exploits the analysis, but also has the ability to
understand all aspects of complex problems, even
conflicting aspects, and creates new solutions that
are far superior to existing alternatives.
He thinks there will be at least one better
Optimism [solution than any existing solution, no matter
what the constraints are on the given problem.
Instead of creating breakthrough innovations
Experim-e |through incremental changes, he asks
ntalism |questions in a creative way that can go in a
new direction and sees what the problems are.
As products, services, and customer
experiences become more and more complex,
the lonely creative genius that has been
Collabora-t|working alone has disappeared and a
ion passionate collaborator has emerged that is
knowledgeable in many areas.
The best thinkers often have important
experiences in more than one field.

Integrated
thinking
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AZela A7 H o), AeH e B Betd AL za G2 1 Controlled group
. _ 1, O2 : Pre-test (Creative problem solving)
AgsA BANAL L Weo TSI, oL
LA ° X1 : Design thinking—based maker education program
X2 @ Traditional lecture maker education program
03, 04 : Post-test (Creative problem solving)
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<Table 5> Results of the Pre-Test
Element Group M SD t )
Knowledge &
thinking skills | Experimental | 16.457 | 3557
Understanding
& mastery of ST 1564
technology in | Controlled |15.968|3.853
specific area
i i E i tal | 16.891 | 4.001
Diffusion | “Xperimenta 115 | 908
thinking Controlled |16.788]| 3.830
i Experimental | 19.435| 3.277
Critical & 1793 | 077
logical thinking | Controlled [17.970|3.972
ivationz E 1 tal | 18.652|4.116
Motivational Xperimen 1467 146
component Controlled |17.303|3.909

*p<.00, **p<.01

A ZAEA web dggest FAdee Fois
FANAG) FAAOE FAUF Aot Qe 54
Yol gas gl
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<Table 6> Results of the Post-Test

Element Group M SD t )
Knowledge &
thinking skills* | Experimental | 19.870| 3.474
Understanding "
& mastery of 25871 012

technology in | Controlled |17.576|4.402

specific area

Diffusion Experimental | 20.022 | 4.145 "
HUS 2643 | 010
thinking Controlled [17.394|4.643
i Experimental | 22.087 | 3.061 B
Critical & 3629 | 001"
logical thinking | Controlled |19.303|3.746
ivati Experimental | 21.848 | 3.360
Motivational D! 9455 016
component | Controlled |19.909 3.600
*p<.05, #xp<.01
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<Table 7> Results of the Pre-/Post- Test of the Controlled Group

M SD
Element t p
pre | post | pre |post

Knowledge &
thinking
skills-
Understandin 1597017576 | 3853 | 4.402 | -1.659 | .107
g & mastery of
Creative|technology in
problem | specific area

solving |  Diffusion
ability thinking
Critical &
logical 17970119.303| 3972|3746 | -1.523 | .138
thinking
Motivational
component

16.788|17.394|3.830 | 4643 | -562 | 578

17.303(19.909|3.909 | 3600 | -3.297 | 002"

*p<.0D, #+p<.01

3 YA T2 AS gFHRI] wiEel 557 o
F& HHS Ao FAHT
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sy
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<Table 8> Resuits of the Pre~/Post- Test of the Experimental Group

M SD
Element t D
pre | post | pre | post
Knowledge &
thinking skills-
Understanding _ ~ -
& mastery of 16.457|19.870| 3557 | 3.474| -4.200 | .000

Creative techrplogy n
problem specific area

solving | - Diffusion 0y 1o ooy 01 | 4145|3580 | 001
ability | thinking
Critical & ) i
logial thirking| 95| 22087 3277|3061 3977 | 000
Motivational | oo |1 1314 116{ 3360 | -4050 | 0007
component

#p<.00, **p<.01, #+xp<.001
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