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Development of Machine Learning Education Program for
Elementary Students Using Localized Public Data
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Abstract

This study developed an artificial intelligence education program using localized public data as an educational
method for improving computing thinking skills of elementary school students. According to the ADDIE model, the
program design was carried out based on the results of pre-requisite analysis for elementary school students, and
textbooks and education programs were developed. Based on localized public data, the training program was con-—
structed to learn the principles of artificial intelligence using machine learning for kids and scratches and to solve
problems and improve computational thinking through abstracting public data for purpose. It is necessary to put
this training program into the field through further research and verify the change in students’ computational
thinking as a result.
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<Table 1> The Necessity of Artificial Intelligence Education in Elementary Schools

Necessity Response

Very necessary 33(40.7%)

Necessary 20(24.7%)
Moderately Necessary 16(19.8%)
Not Necessary 7(8.6%)
Not Necessary At All 5(6.2%)

<Table 1>+ #aleld w&e] oo gk §&
Aot} HAYE9 64%7F WAleEd o] sttt
SHstg e, Ads a8k gvhal 9 A9+ 5%
of 1T
<Table 2> Preferred Al education method
Education method Response
Education focused on understanding Al concept 15(18.5%)
I*?duca.tlon method that gses artificial 61(75.3%)
intelligence to solve daily problems
Others 5(6.2%)
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<Table 3> Preferred public data types

Response

Local data 75(69.1%)
General data 20(24.7%)
Doesn't matter 5(6.2%)
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<Table 4> The Theme of Education Program

Hour Learning Theme
1 ¢ Orientation
® Pre—test

® Learning meaning of public open data
® Learning Machine learning for kids basic
programming
® Practice making machine learning
program(1)

- Learning the image of cars and cups.
e Practice making machine learning
program(2)

- Making a car image and cup image
classification program.

2~4

5~6 ® Practice making machine learning program,

using public open data(1)
- Create a program to introduce world heritage
data.

® Practice making machine learning program,
using public open data(2)
- Collecting and learning public data related
to Jeju Island trip.
- Making an introduction program related to
walking on Jeju Island trip.

® Practice making machine learning program,
using public open data(3)
9~10 - Planning programs using Jeju travel data.
- Learning Jeju travel data.
- Create a chatbot program for Jeju travel data.

e Creating a project plan for Al projects

1~12 e Creating Al project objects
_ ® Presentation Al projects
13~14 e Feedback
15 ® Post-test
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<Table 5> Step-by-step learning activities of machine
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learning programs using public data

Step

Learning process

step 1

Planning to create machine learning programs
using public data
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step 4

Machine learning model training after entering
training data
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step 2

Finding and collecting purposeful public data
from the public data portal
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step 5

Evaluate learned models and increase model
performance
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step 3

Identify the nature of the collected public data
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step 6

Create planned machine learning programs
using learned models
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<Table 8> Satisfaction with education program

<Table 6> Normality test

)
1]
=]
3
a,
1]
Q
o~
=t
2
8
8
4
©
n
[
-
5]
8
12]
1o}
o g
>
= &
2 <
.HS
C.w
St
e.m
AR
8
n
1]
5]
<
3]
2
5
wn

Female

Male

SD Max Min
1.58

M

5.21

Computational

198+
#0>.05

5(27.8%)

8(38.1%)

Very Interesting

961

9

Thinking

6(33.3%)

7(33.3%)

Interesting

3(16.7%)

5(23.8%)

Moderately Interesting

0055 =L

ATH AR A% fAE FAFE o

4(22.2%)

0(0%)

Not Interesting

0(0%)

1(4.8%)

Not Interesting At All

AHAH H

CAbE

5.2. A7 AMI¥ AH

"

2]

A

w

spo]

2678 (66.6%) <]

A3z} ARy 2-9 3 (Shapir

A

o-Wilks) AA}

A

S

t74 4 (Paired T-test)S A Al

y

g o 7 1o Xt}

S} A
of

5l

&4y

= o o

A3 PEE wprel 248 Bk

1
b

<Table 7> Changes in Computational Thinking(Paired T-test)

TE o o
=%
ﬂLﬂrﬂurn
R {—
ARG
w2
T w Y
T
o Mo T
T oo™
3
WMo
o] < mH
w T W
o) mT B
M T =
—_
~ ° T
o N
MroER <B
=W
o o
=0 i
o B
*
o 3
S
o~
o0
+ S
-
+ —
mwm
|
b7} N
D~
=t =
-
73| &
T
(&) —
[aN]
£z
Z &
E
121
3 S o
= £
T |E=
EREE:
=
n |EF
O

bol

9

epie. oot pa

=
=

=2 54

Joll Wls

]34

#p>.05

g 107

o] 34

= <Table 7>¢}

= 1 A

ST
3t

-
5 AP 52194 AR 6742 153

KR

%

Aol v

saL 7ol Al e E of

s

% p=0.001Z fJFF a=0.05°14 9]

g

% AF7bael 717

Wt

of FAA GG AT o
1A g, An sk ggieh 2

=
o

AZo] Ty

)

3|

[e)

o A% o

A

BRI = Bol Foll YE T

Tor

el

e

el
oo
g

o7
xr

0

X

o
4

"

5
o

o

Jololgte FF ol el o

S A
S}

L
L

W2 veh)

r
IH

)

O

il
—_

= <Table 8>3 2T},

bgom, o a3

A&

Zaegel

3z

yEel

S A
51

2 Rt o

.

Easg

o] o Aow 7]y

=

L5 e)



758 JEUFSS|=FX H25H H5=

=~
2
2
s
i
ol
B=)
ol

S Z29E FEE7] 919 A9

L
o
0% —~ K
ox,

o
e
- il

il %o

o,
o ae I

ofo
o
-0,

£
XN
olf
2

Q
=
=
o,
ro,
2
o2
oX,
SE
o,

f
o
T
Ho €
[

2

Fa4o] o] Foba itk
golgE 7w @ 9l
2o whe} A7 s
T2 ey
sl

12 lo

<
>
rlr
>
o
o

oHd
2
[

ftl
I
i)
o
5
=)
&

a7
2 |H
k%)
o
o
E
o

o o

>
Kool Yo
I
lu
=
T

f
=
H fo

= oo

4
o

>
>

F
oy =
o
p‘L
£ |o

[
it

N
o
rio,
ox rlr o
—
>
ol
o
=
Mo o
2
:Oulz‘,
i
ol
o

o et i)

oo [N
i)
¥o o of
-
ox e
tlo
ol
:C;l:
N
(TR
I
o
o

X,

ox [r
e
rﬂ

= >
1=
(i,

).
(&l _[

M
|
_0|L
2
o

tilo
P
off
%
oZ
o)
A
rL
w
e
)
=2
B~

-

ih

o
a1

o

e 2
T g
- oz
i
=

=)

=
=
oo
o
>
>
2
>~
>
-
o M
>

=
o
i)
N,
s
P
ol
o o1 x> AN

P
dlo =P
tlo o
J%‘ %
oy
b4t
o, oft
=
A Ho oy
M
ft
Jo N

o tot
ofl
oft
E
nj
N
=
B
ol
ot
N
olr
=

&
o &

Ho

tjo
o 4o

£ o

e

=

o

2

>
>
R
d

o

i)

o

e

>

X0 >

Rupges
o
S

:Cl)l:

R

k

)

N

¥ 5

rir

=

Ho

(&
Bl bR

Ll

vl
=
o ri
e
-
=2
>
=)
i)
MU )
o
o
o
i)
Y
e
Lo,
S~
>
2,
|

N
ox O m -
. (A

:‘121‘ 12
2 fo Mo B
e x oy o
o4 g
i E
of i)
N
z
P
oifl
Lo
o,

-

~

s

i

oolr ku
o,
>~
fd
©
oz
i
F‘E‘
L

o

2
iFJ
fo

=)
P
2
o
i
i
X

N
o

Mz
ok
P,L
X,
41
o2l
st
a
ET S /Ay 44

fll
ko oot
o o
¥
e
A

o ol
30, N
RUEA

- 2

ofr

o

&

<

=2

A

o

wel m oY ol

fo rLorlr ol

N
-

HIEs

[1] Jointly related ministries(2020). Korean version of
the New Deal http://knewdeal.go.kr/front/view/ new—
Deal01.do

[2] Park, D.Y.(2020). The Development of Software
Teaching-Learning Model. Journal of The Korean
Association of Information Education. 24(1), 49-57.

[3] Open Data Portal(2021). Introducing the Open Data Portal.
https//www.data.gokr/ ugs/selectPortallnfoView. doffpor—
tal_info

[4] Wikipedia(2021). Open Data, https://ko. wikipedi—
a.org/

[5] Kim, Y.M.(2018). Data Science Education Program
to Improve Computational Thinking and Creativity.
Major of Computer Education, Faculty of Science
Education Graduate School, Jeju National
University.

[6] Kanako Onishi(2019). Easiest Al Introduction, 1st
ED. Seoul: Atio.

[7] Wikipedia(2021). Artificial itelligenc, https://ko. wi-
kipedia.org/wiki/%EC%9D%B8%EA%B3%
B5%EC%AT%80%EB%8A%A5

[8] Jang, J.H.(2018). New Artificial Intelligence
Technology Self-study Artificial Intelligence.
Introduction to SAMSUNG SDS. https://www.
samsungsds.com/global/ko/support/in-
sights/Generative—adversarial-network-ALhtml

[9] Kim, B.S. & Moon, W.].(2020). Development of
Machine Learning Education Program Using Data
Labeling. Proceeding of the KAIE Summer
Conterence 2020, 157-163.

[10] Kim, K.S. & Park, Y. K.(2017). A Development
and Application of the Teaching and Learning
Model of Artificial Intelligence Education for
Elementary

[11] Machine learning for kids(2021). Machine learning
for kids, https://machinelearningforkids.co.uk/

[12] Kim, Y.R.(2016). A Study on the Implementation
of Mobile Apps Using Public Open Data for soft-
ware Education. Department of Business
Administration, Graduate School, Silla University.

[13] Moon, W.J.(2021). Effect of Machine Learning
Education Focused on Data Labeling on
Computational Thinking of Elementary, Journal
of The Korean Association of Information
Education. 2X2), 327-335.



[14]

[15]

[16]

AH3t SSHOE 7|

Kim, E.J.& Lee, T.W.(2018). Beaver Challenge
2017 Reliability Analysis as a Computing Thinking
Assessment Tool : The Korean Group I, 7he
Korean Association Of Computer Education.
222), 103-106.

Park, S.J.(2019). Analysis of Bebra challenge re—
sults through algorithm education, Journal of The
Korean Association of Information Education.
231), 65-72.

Bebras Challenge(2020). Introduction to Bebras
Challenge. https://bebraschallenge.org

X XpATH

20217 AlF o el LS o oA
Seta A}
$aliol  vlolE wet mg

e-mail: pankun@korea.kr

—mail: bomsolkim@jejunu.ac.kr

Fujeha wgete %
al

_',95
ro,
o4
>
ofr
=]
Ho

™— T
2019~ AFvheka 75 g

Z vkl
2021~ A dP=
PAOk | AL, 21

E-Mail: mwj1006@korea.kr

ojr
o
=
=]
>

23 %

2020 AFUstuHFHULSHF

(52-5-8FHAD)

)
(]
)
(@)
{

ol
2
k1
o
O l—)]«
oj
Lo
El
=1
-~
o

Aok SWuls, ITH =

e-mail: lovel748@korea.kr

4

ohH
or

1999~ AlFofstaL
WAlTok HFH WS

e-mail: JKim0858@jejunu.ac.kr



