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<ABSTRACT>

The purpose of this study is to develop a robot hands-on activity task for the ‘manufacturing technology’
section of the middle school technology subject of the 2015 revised curriculum.

The study procedure proceeded to the preparation-development-improvement phases. In the preparation stage, the
textbook of the 2015 revised curriculum was analyzed to suggest the necessity of robot education, and commercial
education robots were analyzed to supplement the weak points. In the development stage, a robot education kit
that differentiates it from the existing robots was developed, and teaching and learning materials that can be used
together were developed to construct a robot hands-on activity task. in the improvement phase, expert verification
was first conducted, and the robot hands-on activity task including the robot education kit and teaching and
learning materials were preliminary tested to correct and supplement them.

The results obtained in this study are as follows.

First, a robot education kit was developed that can learn the components, operation principles, etc. of the robot,
including all of the components of them, the driving unit, the control unit, the sensor unit, and the power unit.

Second, some parts of the robot education kit were designed and manufactured by the students themselves, so
that students can show their creativity in the assembly process of the robot education kit.

Third, in order to construct the robot hands-on activity task with the robot education kit, teaching and learning

materials on the robot’s operation principle, robot type, and robot components were developed.
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1. Research Background and Purpose
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2. Definition of Terminology
2t} James(2000)= AFg & 2H

1) Robot Components
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(3) Controller

Ao = 17ke] Mol et FEoR Y=Y
S FEe 9T S gt Aoi e AARE F3
Al B2 ¥ 2S5 E WolEolal sAste], KH,
LED S 8 4235 ®2uUA ¥ [Figure 4]
28 UF JE FFAAA AoAFE ARG F U
AE ®HE=ol ofFolx UNO©¢|a [Figure 5]&
Atmel A}2] ATmegal28 % o]t}

[Figure 4] Arduino Uno

[Figure 5] ATmegal28

(4) Power Supply

Aere A4 "wew ot 4Ad 489 2
9 Faeh Aotk miel ANY, Ao,
R BT 9% A o8 Bae] AssHnz 4
REo] Aol woA HAs A FHF Wk
we AFE aTsE 2HY 4% A9TE Aol
Bol =gHon P4 oe o AARE 7
4 FE vk AUl d@eold, A4, WY,
ARHz 5ol ¥¥a 4+ Ad

2) Robot Control

RRLE Aoy
2

- 285 -



Lee & Lee

(1) Sequential Control

Al Aol 25ol mle]l Qs Al et
S S Alojshe Bl AlAzs Ao A
ZHo] A& orw AA o duy A 9=

A7} vl aE A Evh(Mikell, 2009). /\]%/\ Ao 2]
of

HEA o m2o) AEFol Uk ABEE 4
T e S P M
A f sl aA &

vzﬂﬂ Alofe] g 2 5HL
SR —% e Aotk AlA =
g vmgto s v=u Ao z + 9
(Mlkell, 2009). TIJEHﬂ zﬂo]oﬂ/q 943}] s 7
R 7)34

£

e 2 <o
>
fot
ﬂ-ﬂﬂl
FN
[U_L,
mi‘ﬂ
_D' E\J
50
o
2
2
A o
2
&,
i
J]I
N
2

3. Previous Research for Robot Education

<Table 1> Previous research for robot education

Resear
cher Thesis Title Content
(Year)
The development of .
The educational
UCR(User Created o
) program which is
Robot) education
Chong ] composed of a
program on middle o
(2015) mini-car-type robot

school ) )
kit that works with
technology-home )
) . Arduino and Scratch
economics curriculum

Developing a middle
Influence of Robot )
. ) ) school gifted
Electronic Kit-applied )
Jang . education program
Educational Program

(2014) )
on a Middle School
Student's Giftedness

with an insect-type
electronic education
kit

A Design and .
o Developing a robot
Application of
. convergence
Robotics Integrated )
. curriculum for
Sung Curriculum

(2016) RMAMS(Robot-Mecha

) ) ) students using Lego
nism-Art-Music-Scienc )
Mindstorms NXT

robot teaching tools

elementary school

e) Based on

Storytelling

Developing class
Development of .
) materials for
) Robot Instruction ) .
Kim ] producing line tracers
Materials of )

et al. using Lego
Technology-Home

(2010)

Economics by ADDIE
Model

Mindstorms for
middle school

students

Development of .
. Developing an
Technological Problem
) L activity task that can
Solving Activity in

Lee accord with Students®
(2012) Club Activity for

be used in junior
high school club

) activities with the
Creative Hands-on

Activity at the Middle )
robot production steps
School Level

design-carpentry-

2E WK #H3 Ay A= g5 2k
Sung(2016)3 Kim et al.(2010)& =&
MindstormsS &-83f9] 23 WHZE
3t Jang(2014)8 mlolARZ RS Z-83}A
i AALRAE EEste] 2% BEY EES A
st T8 YAusZR RS AL
Chong(2015)3 Kim et al.(2010)2 ©y7}, A=
Aol 2 FEo S 8 wsEZ=
AstAth Lee(2012)% iixﬂz}ﬂr o
Fste] 3t o1y
WS 7 Hlo} . 9] i% E_%Eil
Algoll e = J1E
ATE GEate] 2R
Qo Chong(2015)ﬂ' o]

o
fr mol'

=2
Ho
Ay (e mﬁ

w0 o
,
S o2
o

b = s A o < A

fllo

- 286 -



II. Research Methods
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| Analyzing Education Robot |
g
| Developing Robot Education Kit |
Development . - .
Developing Teaching-learning
Material
g
| Verification by Experts |
Improvement | Preliminary Test |
[ Modification and Improvement |

[Figure 6] Research procedure
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III. Results

1. Preparation Phase

1) Analysis in Textbooks
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2) Analysis of Education Robots
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<Table 2> Robot training kits on sale

Product Name Component Characteristics

Finger Robot No Power Supply,

Actuator
Arm Controller, Sensor

3D.O.F Robot
Actuator

Arm Controller, Sensor

No Power Supply,

Power Supply,

:move Robot Controller, No Sensor
Actuator
Mounted
. No Power Supply,
Hydraulic Actuator
Controller, Sensor
Robot Arm

2. Development Phase

1) Development of Robot Education Kit
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[Figure 7] Part designs for 1st model
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<Table 3> Main parts of assembly-type robot training kits
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Role and
Characteristic

Specification/

Part

Model Name

1/0 Control,
Automated Robot

Converting electrical

Arduino

UNO

Servo
Motor
Ultrasonic

SG-90

energy into kinetic energy

Measuring the distance

HC-SR04

in front of the sensor

Sensor

[Figure 8] Circuit Diagram
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Board
FM Jump

Connecting wires

Mini 170 pins

without soldering
Connecting wires

without soldering
Connecting wires

Cable
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without soldering
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2) Development of Teaching and Learning Materials

N
=
T
=
2

be
0120 F’;I

2,
i)
fo
i
4 >
¥
o
Jit o
ko
>
o o
ox 1%

‘
e
>

il
off r2 o R oy U

By

m"

Yoo oft
B o8
4 ™
2 oy
1 o
=

2
N
>
>

o
[o o
X
i ©
=
e
Ol
ol
32
)

A
;ﬁ
Q
=
l¢)
v
S
N
S
£ oug
fitl

1 2
o
ot & & oox >

i

)

ol
o
N
2L
=
i
e
=
o
5 4
ol
=)
o
oy
ol
o

¢

ool i Kl

A o
-4

ox.

p‘L

8

£y

iie]

offl

N

o &
>TI tlo |
o K1 ot ff 2 o 2

rr
oo

r.?i HU
ok
M
o |1
o,

o
-

2
>
i
oY
it
4
2
i
o
a ®
2
¥

=8
Rl
=)
4%
z &
=)
N,
> g

%
N
2

<Table 4> Class outline

Activity Goal Type

Describe the characteristics and
development process of
Understand manufacturing technology.
ing of Explain the characteristics of Lect
manufactur modern manufacturing technology.
ing Explain the difference between e
technology past manufacturing technology
and modern manufacturing

technology.
Explain how robots are used in

manufacturing.
The structure of the robot can

o Lect
] be distinguished.
Making a ) ure-
Problems can be discovered 2
Robot(1) ) Prac
and solved in the .
i tice
manufacturing process.

Predict future manufacturing

technology changes.

Brain, Digital, & Learning, 10(3)

Make a robot and operate it

) . Practi
. according to its actual use.
Making a . ce'An
Find and improve the 1
Robot(2) nounc
problems of the manufactured
ement

robot.

2. Improvement Phase

1) Expert Verification

<Table 5> Opinions obtained from technology
education teacher
Teac L Improv
her Opinion ement
The assembly difficulty is not
suitable for middle school students
Lee due to too many parts. Difficu
The structure should be simplified Ity
as much as possible so that it
can be made intuitively.
There is a need for space for
Park students to freely produce by Creativ
showing their own creativity ity
during production.
It would be better to make the
parts rounded because the corners
Park are sharp. Safety

It would be better to shorten the
manufacturing process by reducing

the frequency of use of the tool.
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<Table 6> Expert verification results

Field Survey M  SD
The learning material is
Goal  structured in accordance with  4.67 0.52
the teaching objectives.
The learning material is
Interest . 4.67 0.52
structured to inspire interest.
The learning materials are
Underst
] structured to help you 4.83 041
anding
understand the robot.
Ti The time structure of the
. L . 4.17 041
me learning material is appropriate.
The difficulty of learning
content is suitable for middle 4.50 0.55
Rel Le School students.
eva vel g i appropriate as the
nee content of a picture or story  4.33 0.52
to help learners understand.
T It is appropriate for the
0
| selection of media and 4.50 0.84
0

materials used for learning.
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<Table 7> Revised class outlinel

Ti
Activity Goal Type
me
Describe the characteristics
and development process of
Underst manufacturing technology.
anding Explain the characteristics of
manufa modern manufacturing Lect |
cturing technology. ure
technol Explain the difference
ogy between past manufacturing
technology and modern
manufacturing technology.
Explain how robots are used
in modern manufacturing
Lect
technology.
Underst ure-
. The types and components of .
anding Disc 1
the robot can be )
robots o ussio
distinguished.
n
Explain the principle of
operation of a robot.
By making a robot, it can be
operated according to the
purpose.
. ) Lect
Making Problems can be discovered P
ure-
a and solved in the manufacturing ) 2
ractic
Robot  process.
e
You can find and compensate
for the deficiencies of the
manufactured robot.
Presenti The robot's manufacturing
. Pract
ng and process can be summarized )
ice'A
Evakua and presented.
) nnou 1
ting You can present your thoughts
) ncem
Home on the role of robots in the
ent
work  future society.
2) Preliminary Test
AdgsaAe] AES ddstr] AsiH S5
%= CAl &Al9] ooFetuw 28hd A 149 S dlide

Brain, Digital, & Learning, 10(3)
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ok Agel AAE FASES Stk FHY &
5
[e}

= AL

e 8l SvlEAY A Add A" oEsld A,
o
=

MPA HE AB}E <Table 8>3 Ao}l Tu|x,
olal =, AIZE, =T FelM = 3.9% ool uet 4
"ol dgsts aFtrel ke FrkE vtk 1
du 5F doe wEr] fu BEd $4F 53
w&ellA 33 FHrel Ak vk A em v
A5E woli AT ot SASe RS =g
A AN AN s AL A 7
st Aoz F4an
<Table 8> Student survey

Survey M | SD
I was interested in classes
o o 4.08 | 0.69
Intere | through experiential activities.
st My interest in robots has
. 4.00 | 0.86
increased.
It was helpful to understand

Unde the types and roles of robots | 4.08 | 0.55

rstand through experiential activities.

. I learned about the

e components and operation 3.92 | 0.71

process of the robot.
The time for experiential
o . 4.08 | 0.69
. activities was appropriate.
Time - .
The time for the experiential
o ) 4.17 | 0.73
activity was appropriate.
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There was no difficulty in
learning the contents of the 3.92 | 091

teaching materials.
There was no difficulty in

carrying out the experiential 3.67 | 1.01
Level O
activity.

There was no difficulty in

operating the product after
. L 3.58 | 1.18
performing the experiential

activity.
There was no difficulty in

using tools or tools used
Tool . . L 3.92 | 1.08
while carrying out experiential

activities.

3) Modification and Improvement

Folol A8 F Qe ME AWE wgow 3
FH9 54 2 et A4S AL 5] oY
Oa gue 2RI 59 482 suA ddd ¥
ARES ALste] AA WS EESATH<Table
9>).

<Table 9> Weak points and improvements

Weak Point
Difficulty in

Improvement
Separating lines by color and

connecting  placing lines close to the same
circuits parts

Difficulties . )

) . Attaching various example photos to

in making

class materials
robot hands

. . The process of making in the
Difficulty in ) . .
practice manual is subdivided and

movement . . .

guided in more detail.

Adding reading material to student

Lack of

worksheet
background . )

Adding relevant videos and photos
knowledge

to class presentation materials
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