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[ Abstract]

The purpose of this study is to explore the educational effect by developing and applying a decision tree-based artificial intel-
ligence convergence education program. To achieve the purpose of this study, the study was conducted through a three-step process
of preparation, development, and improvement. In addition, it consisted of four stages of the creative problem-solving process:
‘Understanding the problem’, ‘Idea search and development’, ‘realization” and ‘evaluation’. In particular, the artificial intelligence
convergence education program developed in this study is an unplugged activity that does not include programming. Therefore, it
is very noteworthy that artificial intelligence convergence education was implemented in subjects other than technology and home
economics education, and information education, which are part of junior engineering education, and practical arts education in
elementary education, which is a subject that learns Artificial Intelligence technology including programming during class time. In
other words, it shows that Al technology can be integrated and taught in most subjects, not specific subjects and has great signifi-
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cance in that it can utilize the concepts and principles of artificial intelligence technology when teaching the concept of classification,

which is included in the curriculum.

Key Words: Artificial Intelligence convergence education, decision tree, unplugged activities, Junior engineering education,

Information & Communication Technology education
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461

I ozacc
1 7 oAELL

I (EELE

66 ” [13 ”
R 77k GAY JAEAA LTS B xS

T8l 2. oAENER|S X
Aslr] 4L Hegy g £ Q] g
A%z o o] £HA &= ojm|sh o] Al
7holy e Pzt s S 242 5 Uk
AR EE B} A5Hoz A $siA= b
OJHE AMEEIA 5T 5 Jd= T daeFe] et
JAEAAHERE 5T o=
ste] ZF A oA 7 A AEs
sltk o] & fld) AYAFE B3 dERY AFE =1
o|E ulg o 7 HHo|5L ALdt F, JHo|5o] /1 &
AES EFY 3T AFANA 7P 2 ARo = gl
Fig. 17} Zo] 9&3} o2& 02 R3eir)12,13]. YAHAA
2
./_‘r:
a1l

Fig. 2. Structure of decision tree.

L =
=

EoA 7H F23 A2 A 9] Bt HxE
A4 ZAoltt. dlo]H 9] EAo FatetaAE H79

o} branch®] & FA3}HgH Zlo] HA o] AAR ER e}
S AtH14]. 8 oo B9 EE vHEW EH |
olg] o] -gollrt & Fhsgo] HiL A2 vlolH ol tisi=
Aol A 22 AT TAVE AT § Qlonz oF
TABRE RS ALg-3jjof st s Fol ok gt} B AT
AE dEYIE S50 JAAAED S| E5S T3
AolB&2 AYAF, AERT, FHO|E F& ALIAY Z
2IYPYL FHAA A gtk vk, GAEA E 9
Mde olsfata o]F VHte g dxe1t SES 33}

A k.

http://JPEE.org



J. Pract. Eng. Educ. 14(3), 459-469, 2022

B. gISX|sSERS
A AAZE A BRAAMTE i1 gl o] 271744 ]

o that FujelHel +a7t Zkekw
194 253 % 154 02774 AFAS
83 Fadel €% S5 e @
$2 QEAYE B ABAS

o m{n
f
o

oft
o%
rlo

olr
o

i)
mZ: Lo ot
oy Q2

—
—
[oze]

[}

o BE(19]2 5 =
—"“(Machlne learning for Klds)% %}%
ZIHE A7 A 3}99\‘3}
A& FA7HA A
29 7H

[

gd
l:l
re
of{
ﬁ
o
re
1>
"o
1o,

=
_1_‘2]1,

2 oz A, A5,
A)\— 157) A<} #HdE Al §8ws 22798 )
B3t JAFAT 71EA HE, FF EAAE,

s
A

El
=

>

O

El
=

J8 3. 8¢

Fig. 3. Type of integration.

o

ogt

O &
TT'

http://dx.doi.org/10.14702/JPEE.2022.459

462

}%{E} o) A
c}&ﬂ 2t} 3,
5o AEst

o

[0 o xo T
o (Kl (e m[o
o hu R 010

%

op sz o 4 K

o &

EH
;)L
W@

A, Al §% 28 T2 7 A] Al 88 =
3te] AE0] o F S =7 A] BES 3Tt ©
g W= Al Z2 1 3 S5S vUFA & L;H
A, Al g3 2§ L2 T 7 A A5 SW7H W&

lo

L

of 23td A3} wgo] AAF HL AATE THAA, AEE
Al 8 1§ Z2T9E H83 o= HSlA 484
ol W3tz geolg 2= 9k

T3 AFA T 7 ASolA e AFA TS ThFe
W&ol g A §3ATIEA o i §F K3 T A+
7} o]Fo) X1 ek el FFus oz ezl STEM/

STEAM 1§ Integrated STEM education ©. &2 & 2] T},
=, Syl = TS o2 WY AT integrated, 5

oz Mg 4 Q= How gIe Eato] ojnjo} A4H
sl > oy
uA§ U::S
- uitB e 2
2l
he -
witD 8 < >
(c) =%=4



o= fAbstt) ofol &S] Fol et d=e T
o] Agtaettta & 4= gtk Helmane & Briska[25]< 5%
o] ol we} shE, vehE A, e, 23 Fges
TE3H Fig. 3(a)9] ok 4 &332 g wa=3
ol Sl FAU olarE TR wAE Ads= I
o= shte] FAl) ol e} mite] BHoE TATE
A% o|w)aH 7} sheel AN 473} B} 49
Fig. 3(b)9] 224 TFFI2 & wao 5oz
ghgshe FAE SAoE SHeke oz HItEA
I 2y NdH R dAAEE AL SRR
Ad3 71s o] e o] Wl 9¥E £ v Te s
Fig. 3(c)9] =824 FFFI2 ALY FAY 2AE
Nz 77ke] wa Ulgo] Az 245E FejzA Wit
SRt sdstaat she Al 23S 95A 57 o
EAE dAHom 28 5 3ok 2y Hol=
ok 545 aeste] ‘<A, €% wgolgs 80
&3t71= 3ri26]. & ATAE FHEA B F3
7|Rke 2 WSZ 2 IS etz g

AFHE AL S 7EEAY] AR A R EE A
o

gejas 253 Eejas BEo) o AEEIE BE
AFEE SN B GAF D5 o FHE Hot

M3 YBE wa= Aolt27]. A= 1E F5S E
T e TBE o EANAY Y =g Ay &
Aol Z& 1, FATEE A= 5 OSFs a9
Holi QTH28,29]. AZHIE FEL QA7 g9 8 o}
Yt =2 2999 B4, A7lEsast 5714 9 v
I AYA AYFE dhshe T YA G474 T84
Q1 FEFE WXL ATH3031). =, HFEISH BEE S
AL Hals AFEE A w22 78S Shra] B o)
R FASNA AFE ARl U T2 flo] TS &
T Aok Ao) 7 AR elga & 4 vk %13 7]7] 8l
o] Zhdt =5 AREIIAY AAY Folvke AME-Et] 5=
ol WPH 7] o] HFE et 2 7]717F flol = AHl-&
[e]

|

r_l

< AT 5 UATH32,33]. o= M4, Sh, st b
A2 Aok Yt ebol @ S gk o)

Zglar Zd=o] AFY Hee] 7| NEE Y

7} ohd Atz Satss ATAT & & 28

Felasagel A wisEel € & 98 el

o HAEAR] WALE S AFATY MY T olE 2T
SW /idE 7HAAL A kil a7 wEel] A
T % n&s AFste AxA oEes =7)a Stk o
A 7P A Y A2 5 s ol iR dEY
T Zgolt} old AZ 1= FFo| 27] T2 WK

do

Az = S5 FAY JAHEFET 70 Q1A
FuSEZZTHL Fig. 49} 7o) Magero} Beach[34]9] FHI,
(o)

My ol

ot

N

.
W, 0 3ekAle whet Ads] a4 85 ek Al Al
AR N, 1383519 M BF) AR dAE A7) 5
o 55 g3kl AbgStith &, N SAlAME AEA T
W, 71Ed 3o W, AR 7§ ws AEV) @
A wS AE7FE 799 WE AE T A Fu /&M
At HgFemn @ HPE AESAT AFAT
SRAE TR I g 913 A D AFEAE Fig 49}
2t

1. JARFER|, AIBX S8R,
. DREIO| Y W U 2] 2F MF
siiet mat M3 71E 24

s |

w N

4.01Z2Xs 8% us T2 Qo FH| MH
5.013%|s 8¢ WS T2 I3 FHof E ¢ SE 4H
6.012X|5 8% 1 T2 FxH|of 2 2X| =X
7.22Xs 88 ng T2 ZH|of 2 BpA| JHet

A 4

8. eIt I8 ZE 9 £Ee
9. M Tyt U 45 et
10. Q12X 88 1 TZ 13 &

O

o2t

T8 4. 7HE A 2 AT =R}

Fig. 4. Development stages and detailed procedures.

http://JPEE.org



J. Pract. Eng. Educ. 14(3), 459-469, 2022

Iv. ¢l At
A. 13} 7HE 2ot

A w8 IR o, lHete] R 2zl
AR P69 FA) olal, cholciof o] T3} A, U, B
7l Aol wet £ A7 ABAY 8 wE =21
A el wet Apgalc o] WEEEIDE 71471
&3} AR oR 247t Sl wet 7ol
&) AuEAE G99 QNFAT 7147 AP
A4S oo HF BRE D42 5F HF0) wet A
A, $F& AASGT o] 1) FFE FAE BRIk

WA, EAY ola] BANAE SHYEe] FTUEE ol
7] 9130 Tholol ol tie FAIE AN ST A3 Tholo]
EE 53 04 AL 5 A= S Zo] A4l §4e) A
Tt AL o) 8 ) AU 4 ES
EoEE Zo] sﬂéz} £A417h Gk, “oleltle] g
WAL BEY FAE Aoz /)%

o] Ez; B3 A4 A, 2
FaEEe stz A AR )

oA SR of W AEIE 2 BT

=

5&7

)

nﬁ

o

l =W 53t
A9 A TEIE DPS Belo] glom Fo A w8
ARG B Fo ofoltlo] A ] G
Aol B3 cleltlel %, A2AE FAsn e 3

< 571 H8l dEAsolA e E7 S e He

12 e o mu
m{n & Hl'

_u

M oal 10

ojtt. T3t 22 AN FHAEE AFE 78 wAkel 9
& ZEW ZA0] 7ue AAE AT BEs o) A% B
Foll thaf st} SAEL M 38 gE pAse] A
A% AFo sl 2ALE v JE 3o E Ptk 11 A
AT AF, AT tololEE A7 AFES AL o]

B 1.WLE oAHEFEER| 7|3 AERTE

Table 1. The developed artificial intelligence convergence education

= otolto & "13 =
Xﬂ% %}%*er J‘{r

x] AA}Q%EHE ’Sﬁ]o}tﬂ/ﬂ Zﬂ%"ﬂ'
t}. o] u] FFH WA} ALAAH ER] 7] 3}4
< Az 0134?"] ‘31—‘1:— ]—“:—

_,a
iy
24,
mt
i)
O{N
N
-
fol
o
424,
o
o
>
i)
o rﬂ,
[t
RCA )|
it

féhm:rii:L%J 144% E}%EE
Z AN AARE AET=
TEAE 19, 713} Feus 7]
B 10 §YRGHET 29
219 % 7908 TARR de s
T[38]8 vt o® AT FA3} gl
Asiglon Z14u st BAstelad R 290 BYEs
E o} et 72} #3244 Likert =5 AHE-SFS
o7 Y 27kl 4 3 A9 A B
ot i B3l e 27 B CVI(HEEFS = A
content validity index)& AF&-3F5 2™ 4] (1)} 2t} A
A E=72] CVI (average of content validity index for scale,
S_CVI/Ave) #t2 2zt £%9] CVI(I-CVD9] F3E& A
g 2 Yol ALkete 2] (2)9F 221 Polit} Beck[39]

M
rE:
o
2
N
Ho
o)

u
=~

1‘
X

32 o o

Jl}l' -H

=]

RS
KX

L

EtAlet LIS

SN T2 Y|
n program centered on unplugged activities based on decision

tree
NN STEP CONTENTS
1 Understanding of Problem - Present and understand problems related to food classification for a healthy diet.
- Learn about artificial intelligence lectures from local experts majoring in technology.
2~4 Exploration and development of ideas (solution) - Learn about food classification and healthy weight loss from a home economics teacher.
+ Individual (or team) data research (or meeting) on food classification for healthy weight loss.
5 Execution - Designing a decision tree in a worksheet for problem solving
- Self-assessment and peer evaluation
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Areas lteams Mean SD I-CVI S—CVI /Ave
1. Did you present the problem in an easy to understand way? 4.00 0.00 1.00
Unstructured
2. Are there various solutions? 3.57 0.49 1.00
3. Is it a real life problem? 4.00 0.00 1.00
Reality
4. Are the materials needed to solve the problem readily available? 4.00 0.00 1.00
5. Are the themes common to each academic area? 4.00 0.00 1.00
Adequacy of ; . - o
6. Does the class include the basic concepts and principles of each discipline? 4.00 0.00 1.00 0.97
convergence
7. Do the basic concepts and principles learned in each discipline influence each other? 3.14 0.64 0.86
Learner— 8. Are you interested in learners? 4.00 0.00 1.00
centered 9. Is it appropriate for the learner's level? 3.14 0.83 0.71
Field 10. Can the course be applied on—site? 3.43 0.49 1.00
applicability 11 Can the evaluation be applied in the field? 3.14 0.35 1.00
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