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Development of Elementary Machine Learning Education
Program to Solve Daily Life Problems Using Sound Data

Woojong Moon, Seunghwan Ko, Junho Lee, Jonghoon Kim

Jeju National University

Abstract

This study aims to develop artificial intelligence education programs that can be easily applied in elementary
schools according to the trend of the times called artificial intelligence. The training program designed the purpose
and direction based on the analysis results of the needs of 70 elementary school teachers according to the steps
of the ADDIE model. According to the survey, elementary school students developed a machine learning education
program to set sound data as the theme of the most accessible in their daily lives and to learn the principles of
artificial intelligence in solving problems using sound data in real life. These days, when the need for artificial in—
telligence education emerges, elementary machine learning education programs that solve daily life problems based
on sound data developed in this study will lay the foundation for elementary artificial intelligence education.
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<Table 1> Educational Program Development Plan

e Analysis of teachers
® Pre-requirement analysis (survey
targeting software education
teachers)
e Pre-test: Computational thinking
test(Bebras Challenge)
e Goal set up and tool selection-
Development of Machine Learning
® Education program using Scartch
-Computational Thinking Test
(Bebras Challenge)
o Teaching/learning plan
(10 hour-lessons)
o Student textbooks (10
hour-lessons)
e [mplementation of Machine
Learning education(10 hours)

Analysis

Design

Development

Implementation

e Post-test: Computational thinking

Evaluation test(Bebras Challenge)

1. A8 27 24

<Table 2> The Need for Al Education

Necessity Response
Very needed 36(51.4%)
Somewhat needed 21(30%)
Neutral 9(12.9%)
Somewhat unneeded 4(5.7%)
Very unneeded 0(0%)

<Table 3> Appropriate tools for Al Education

Unplugged EPL(block—based) Computer

Language

24(34.3%) 44(62.9%) 2(2.8%)
5SS Yo ABAT £Ue @ 0 44
/S 2AE AdbE <Table 3>3 2t} A 2
7} EPLo| 629%% 7H¢ wton A& 1=7} 34.3%,

HIFE dol7k 2.8%= vyt

<Table 4> Difficulties in Al education in elementary school

Difficult to  No training a broad Lack of
understand tools subject interest
30(42.9%) 26(37.1%) 10(14.3%) 4(5.7%)

r‘r‘
El
>
A
=
fe
=
o,
SV
_Q,

<Table 5> Effective Al Education Methods

Through Design Al

. . Through Al
experience of AI  programs with Board Games
devices EPL
18(25.7%) 40(57.1%) 12(17.2%)

&A1 dFAs w5 W
<Table 5>} %
As AHE ‘% =
571%, AeAT 71715 AFsH AdeAse MNdS
o8]z 3ol FATE $92 267%, REAILS T3
JeA e Adste Aol FAL & FHL 172%=
et

<Table 6> Effective Topic for Al Education

Topic Response
Text-based Al 11(15.7%)
Sound-based Al 33(47.1%)

Number-based Al 4(5.8%)
Image-based Al 22(31.4%)




=

22| o olE]

, ey
Ebobtﬂ Lﬁo
%ﬂ_dmuﬂﬂﬂ -
i ~ ;
]1r Hﬂﬂzﬂ#ﬂnqﬂwqiﬁww%%
%%u“m = R ﬂﬂﬂ&ﬂﬁoﬂ
) @lEzﬂaﬁ wl%iii%&ﬂc_e7 °
M,Monumu ﬂ«%ﬂwaﬁLﬂ ﬂq%%%ﬂov:lrﬂul.ﬁﬁ]mn_ﬂi_.ﬁﬂ
o o= o B o 20 S - XY %
) N LT A a%ﬂﬂ%%dr}ﬂﬂeﬂ
g & eﬂﬂu ﬂ?ﬁ&.?t ' A A
3 ooF %ﬂ]ﬂﬂ C3 oiiu%&xﬂ
g5 B ) = M E o ® o %ﬂoxx e =
.dw.b 2 m.w s 2 _ #ﬂﬂﬁT L.Alqﬂw‘_;oﬁﬁ iy R
m.mo mﬂ_h = Nadl s mﬂﬂwﬁ z_o;o 3 ]q.oE1ao€mmoHo
S .m 25| & mbmmom nw o &ﬂmﬂ%mﬂ ﬂﬂmﬂ%ﬂﬂWWoiowuﬂﬁﬁ
g 5] . 2|5 & T 24 o o T = o - T o <
Ak |5zl | -z TTifi};;?
o o< =5 o 8o T = X <) 0o N T H - H B o B
T el 527 52 g NEETERE = < o BEEe 20w
5 mwmmﬁm>mw$$mm i T2 aﬂwmwwwmwi;@wmmfaﬁ
= haMHcm g% 82 mmmg 28 | s i = pl o N JllecTﬂ mruo;oﬁ}A o =
o Tum‘.aﬂam.um atw&% < & = % ol o —_— O T ,LI\W7 ~ o,manAl
S - B= mas gh.lm #oa.odl L_.ﬂlE { t]#eoi ,;oTJlmﬂu‘ = o
S gkoC Eg dan SRRl o A Hio W o 3 LJ_/lo o o i) T o dr
YlEls etglciAn.nmw.m = MR ax RS L3144u7 ilnvmﬂaxné
m.mw%ww SEC | 2EEE 2% B, R e = 2% Mo o T X9
°© 51 SRR 2B B & ER 039 =1 off o)) ) W o_lﬂq_ﬁ.olﬂl i o o Lo
TES|ES E205 @m.mmbv %aﬂﬁ%%l%%] % 4 = J@__.|05uo
[0} — nuhLB ) SIH %nr.m msw %] = e = o £ = T < = % E s zi 3 o Z
= = | = o L - .lﬁ..OO O] o] ‘Aq‘l_.).uiox\l,.l_loﬂet o ] o s ~o
g .mmwm.m.m@mmﬁmmam%m 1ijiﬂo;owax_m@zwmmﬂ;ﬁm%@1 -
= EET|E CRAE | £ReE )| S im1ﬂo1 R T 250
SR o} 2490 A < o — — il
2 =8P 2z Ha,, L] Al 55 =< nNA T T = W T oo oup =
[aly ¢ 5 N Lo J—
N REEEES S %ﬁﬂn1a%wﬂﬂ -
R~ o0 N oﬁ E o < T AgroB T s ¥
— £l Y 3l -
@ ~r ! o e @104%
S5 @ ™| o WO w ﬁ%%%%%%%
o | A %V%ﬂ%ﬂ?
w0 o ]ﬂro_L_.T — ioLe
B S ﬁl%éJ o X ﬂomo1_5
10iu:i]l|u:w 1_V1_Ixo el © e O oLﬂ
pI e e ﬁwl H T~ 7l 5 o X 2 o % bR T ™ o
o B oy, G 1}%ﬂﬂlad X o
= ° % o u%ﬂ%izﬁiomﬁi u%%?imoqwfrgeﬂumﬁowwmﬂ%
iﬂzwrol.%ur %ﬂz,&jﬂnm%ﬂﬂ - %Mmﬂvwﬂ%ﬂ% mﬁmoao
iﬁ ]AT7 N p— ,ﬁ M _ o X o ﬂﬂfli_ ‘_lryl
I TS o_amoui W Ry o = 6mwo T
S E LT @mqaqgngﬁWﬂ%Wﬂ;agﬁtiww%mqu x
R g = a.1t11 @ﬂ?% B2 Lﬁlﬂaﬂzi. oo B X
uoiﬂl.i LOOE o ﬂrAT_aoL o) ouvmzfa g5
= N %o T NI Jo j 3 ! T w Zo = 1%__ o . ok Wm N op = WM WW F — ﬁH < T il
o g ﬂEﬂHE% ~ A ﬂﬁoﬂufmﬂmﬂ%ﬂuLO%MMﬂXwujﬁmz_luuowwwo_lﬂeesaoma M
) vl R —
ﬂaﬂ_ﬂﬂhﬁai% %mfmo%wamﬂ&o .Ho_amommwméﬁz%%}ﬂrmoW%ﬁvﬂ H
%ahmr%r;}ﬂﬂ. ﬂﬂﬂ%%ﬂ%ﬁﬂﬂ%ﬂﬂu%ﬂﬂowﬂv %mwmﬁwm% "
] o X o X & % 0 = o E B o ~
- B Z‘*Qﬁoo %ﬁﬂl iﬂlﬂl:i,_ q},o)ﬂll O.AX o —_— H ® ofr
X . 4 = Zxﬁ M7 =5 FL FL © = " R — ﬂ\ﬂ sl i ‘_lryl Ef; o 0 Eo o % ™ J 1
~ < s oM 5 X < do By o s El
oﬁqumﬂlmqﬂﬁmm?w_ Limﬂuﬂm%mmﬂﬂm#&ﬂ%ﬂmtc._ﬂ{raa%mri%mni
oﬂ_nsnywu,%wr R fﬂatawgﬂmﬁﬂ%%froWOMHMJ.W%AT&L o
ﬂﬂ‘wuwﬁv&lﬂﬁﬁo%ﬂwuuf%iomH&rDoozwd'&ruﬁw?oLoi7Wuwﬂléee%
Jlo >1umoﬂ oo E LT oo mﬂgdﬁ ,_ﬂ%eaiﬂs El
< H © . B .Eﬂomuu o]lﬁ]u_l AT&_E xnﬂ;]oamanllr}ﬁaA ’E T
xPeiuﬁxoﬂr nLo.E7x%%ﬂr s Ei]a]ﬂo_su S
Mo o = Al o S T ) eTﬂ]wur._ == Jo nn,i s G T AT
o) w S Mo Yo p % H] "R P o T e i ™
oﬂ@%tﬂ%:Mimfmuia.w.zw%a moaw%m%moog
— A i e —
_Ma Ra ) = ﬂw . < o) = o ooy o o R MA o) B
=0 o N . X R =X o o) M
i RO R ﬂ]urBﬁEﬂAﬂaPmo%_,o
_ﬂﬂﬁEE1W75ﬂ. G
v %%A]:;%
_éuﬂ}%ﬂo
T X

o}
<Table 7> vk

L
R

A

‘ZF

o~

H

)

o}

9



3
o
ox
HT
El
Ho

gy
ol
I

=X H25% H5=

e 2RO A 3G 94 AR 58 dEF
= AeAT HA, gAY o=, o] do] 85 2aR
AFE & e ZEIPS wEo Ry 4y dolEs}
gdstel AN A JE F e FAE AT
Agg ol g8 ddsts 49 =% Ak

13~1724A15= o]A7HA] B W8 EdZ A4l
ghe] QlFAs TR e &w HeolHE 7Nt
or AT F Adv G & EAE HAAs L o
Aeld Zeadls pAste] A RESE At

3.3. U EYE HE

ML s TR dieiM T2a AA T
B wAE EUE YEEdE A5S stk AR
o0 AE7HE 253a ARl LZEH w&S
Agate wsA T HFHLEFHT AAHY 51, vhat
}A 4] F 9H oz TAS B Hae A
E 5% HEE o439, Lawshed WEEIGEH&

<Table 8> Content Validity Ratio

Question CVR
(1) Development Direction 1
(2) Learning Level 1
(3) Learning Order
(4) Learning Content Step 1
(5) Teaching Strategy 0.78
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