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[ Abstract]

At the present time when the need for universal artificial intelligence education is expanding and job changes are being made,
research and discussion on artificial intelligence liberal arts education for non-majors in universities who experience artificial intel-
ligence as part of their job is insufficient. Although artificial intelligence education courses for non-majors are being operated, they
are mainly operated as theory-oriented education on the concepts and principles of artificial intelligence. In order to understand the
general concept of artificial intelligence for non-majors, it is necessary to proceed with experiential learning in parallel. Therefore,
this study designs artificial intelligence experiential education learning contents of difficulty that can reduce the burden of artificial
intelligence classes with interest in learning by considering the characteristics of non-majors. After, we will examine the learning
effect of experiential education using App Inventor and the Orange artificial intelligence platform. As a result of analysis based
on the learning-related data and survey data collected through the creation of Al-related projects by teams, positive changes in the
perception of the need for Al education were found, and Al literacy skills improved. It is expected that it will serve as an opportunity
for instructors to lay the groundwork for designing a learning model for artificial intelligence experiential education learning.

Key Words: Appinventor, Artificial Intelligence, Experience Learning, Machine Learning, Orange3

http://dx.doi.org/10.14702/JPEE.2023.529 Received 15 March 2023; Revised 27 March 2023
@@ This is an Open Access article distributed under the Accepted 17 April 2023

@ = terms of the Creative Commons Attribution Non-

) Commercial License (http://creativecommons.org/ *Corresponding Author

licenses/by-nc/3.0/) which permits unrestricted non-commercial use, )

distribution, and reproduction in any medium, provided the original work E-mail: agnes3699@cu.ac.kr

is properly cited.

Copyright © Korean Institute for Practical Engineering Education 529 http://JPEE.org pISSN: 2288-405X elSSN: 2288-4068



J. Pract. Eng. Educ. 15(2), 529-538, 2023

=2

(==

I. M

ARG Aol AFA%F 716 AgS WakAzln
lor) 3219 APV 47 BT 5 e WF B
sh5) 3 glek AFAS Bl Frhul TR Halg
2 o] wet v Ate A7} o2 FgeES A5}
L B 3% w6e] Fayol BEE L eh1). A7
wstel ilaly] FaAE Ao dt ARA o] Aze
A2 7)4E AN BT F ok o] a7,

1" 2L Zjin /\V\‘%J 9] 1
et o8, 9, B4, =
ofZ W7 FoiE L gle

= A7} 7k Aeojth w

VF— A= °1*th°ﬂ &k o]
& kg 259 71, 28 4 §7/E 5+ A
A% 3151 rjﬁ"](theratcy) 8ol Zasith23]. A <l
A HE A T8E Wgsh] 3 AT w3
"’9Jr %~f“"’ FHo=E ﬁ**ﬂoi %l\:} gk
9

74]% o

O

0]‘—— [e]

—

HUSL'-lOFIOOHr

3
z
‘
Ao 4 9l
guz 1%4711%1 agom[m
Aol S SW AT A A
M 7 FE QFAS

2 579 WA <

2 qu}i U= Al Zolr ] °1£ﬁl—rfﬂl

9,

o
il

L8R jo N
ir_\'ﬂlp\]l‘m

> & o> Rl Hooo

al

o to o
o of H
iﬁ
3’._4
O
w2
o Z
i

o ey
>
olf

olele 91 o

2
2 3

1

oy B 1N
o

L Ho S ool
fd

2L
[N of F
N

o

A o st
eo]oH7)
olgeim gt 3
o QpRow AP e

o 2 of my mo Kl of Kl o
O
X
i)
o

%o Lo fo

ST\

< el
l

ox [N fr

=
o
=2
N Ho m
fo

>
[ ELJ ;3

e

—|~o>‘

Al A

2y
=2

A, 7V
gete)

2 9

_>H_4_Il

o £

ol
]

N
olr
o
—d

I
)
o
>
o
b glo
o
o
X
off
=
Ho
=2
=

o~ il
o
o0
o
R
[
oK
N
1o,

Jm
o,
fllo
Rl
Al
ﬂoﬂ
2

rO
of
N
off
4
2
HE
e
S

O O e
ro 1o W
=% koo

of oy
to iy
T,
[N
~
e
fo
Ql',
=)
=
uﬁ,
o
Y

ol Ol[‘

9,
oo}
ol
Qo
N
o
ol
2
i)
£
)
ﬂllo r
ok
° &

X0 fo
HoE N
i)

o
o

oy ¥
w2

)
T,
SL
92
N
B
o

>~
2=

http://dx.doi.org/10.14702/JPEE.2023.529

530

oft
o
1%
fy
o
uy)
x
_xZi

o
o o
>
olr

re,
o
X
off
=
L
ne
z
)

rO
=

ﬂ){_’ g

=
o, =

ol

X

El

Ho

Lo
~
rfe
41 o
B
S
o
kD
i
o
£

ol
)
off ot

ofl oft o
o o
g &
X
ol
o
&
i)
op
m_?i_[
of 3o
2
el
fo
o

ox
Lo
o o H»

e

oH

>

o, nZ M
olr &
Ho
9

N
ro, 2

i)

Lo

)

o

4

My |0 off
fou

=

>
op
v

= i
Ne/g)

ofy oy

o8 2 o
e S ol
_>|~I_,

il
o,

2 o
>,
z
il

o

2 -9(TensorFlow) 2

& AE

i et
Lo
to
Y
O

o o 4
> T
>
op

oo ox B

e

A2}~ (Keras

4 O
R

¢
off i

Lo g off

_?(_,
o O
lo
=)

Zirﬁl’ilrﬂ

olr

Rl R

r. R S o7

e
£ 2 9 g

02

Q ot 2

© fr 2

R
o ofl off
l-ﬂﬁ

ofr 0

o
>
ol
S
N,
N
-~

e o

N
oot FQL'
Kl

Ho

oo

Kl

il

[

&

oR

i)

o
flo
fu |

30,
o
Rl o

ofr 4

L%
)
=
g2 1

o ot |
o

e

re

-

)

R
o2 2L

b

Ql',
o %
fy
=2,
ololt
=)
it
N
fd
-
iR
=2

i

L 4 ne
ol ox o
ol o
o ki

P
e
4 2
X
W
©
1
1o

o 1o
Oy
T e
i
2
&)

I'Q:
=

f
:oé
2

o8 <lwlE](App Inventor)<}
25 o] &3lA EHA AF
e} dlole £4& i =
A X](Orange) S 345 ZNES
T= HHTAES s nYH
ERF S AASt e g

Ho
o

Lo
>,
N
¥o 2 e
¥ o O
g
o

=
I-II. rll‘ r_lg rz of
w

I o N =]

O
=y
4»

X
>~
>
oo TR
O

SL
)
o2 op
ol
32
K

10 o -

[0 op op off i o

fu
o,
o of
A
off
)
o Rl ¢

of
=
=

td
oflt
)
ol
X
o o

=
Ho
> 19 off

W om
Ml
A

il o

o

i)

op

ol

¢

X
24
=

> &
rO O}L
tio

X ofi 0%
of 2

Y te o
of
op
ok
4
X0,
rlr
rO
of
X
olf

8 2 fo & om o g Jo XN do 2 o o go o 2
o %
ol
)
il
lo,
)
ol
o
2
B
N
h

o &
f

5
0% of
o
>,
),
N

)
=
o

2 @A (Orange)= 71 ASHF dolHE £4317] 3%
QLEXX ATEOIR ERHYLY] F
A Nstach B3s 358 AFSEA] 9 YAl
(widget components) & 43t A= 3557} H|A| & &
AT 7L F ok AAE ol fst] EYL & =
= %9 tlole] AlZks}, WAl 2ldS o83 A=3} %
< Ads GA AT EFE 54, "oy wleld
(Data Mining), dlo|&] 23} Fofoj| x| &-&3kal Ur16]. &

A=)
_T_@H

e L
T U=



dE ¥t

« B2 O|E{(training data)R} - 2R 8 A8SG
HAE O|E(test data) T ¥ 2% 2e
- 28 WA NI QoY By

- V@0 T SAEX]
2W de ¥

J2 1. 28IX|3 2IZA s 24 1HF

Fig. 1. Orange3 artificial intelligence analysis process.
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Table 1. Appinventor extension components

A 71s Aoy
BluetoothLE Adds as Bluetooth Low Energy functionality to your applications
Look Extension Adds object recognition using a neural network compiled into the extension
Personal Audio Classifier Use your own neural network classifier to recognize sounds with this extension
Personal Image Classifier Use your own neural network classifier to recognize images with this extension
Posenet Extension Estimate pose with this extension.
Face Mesh Extension Estimate face landmarks with this extension.
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Fig. 2. Al model implementation step.

http://dx.doi.org/10.14702/JPEE.2023.529

A3 ZPE-L olu] 9} FY Ho|E & FFAA &
sto] 7, d=T 5 e o] Aok AFAF
< Yot 2d AL TO7 29 22 IAE FEA RS
A, ez3te] &gtk
AFA s Bdle T B =, 3ol sl AR
WA A= B Ao G R AFA 5L Fgato] A4
FAE sidsted AN sjdstazt sk A7t
O AT & YA AHRY FASE WA F3
ok geh. 7 WA Sl dHolE £ SR ¥
5 FAs=d A dlolEl & R slofF stk R e H|
1= $ddo|H 9} HIAE HolH = vt &, 24 g
= &4 doly F, gssdlolE g nd A5 &
Bk HAE HolHE Yrth Al HA dA= 2d A
A AAZ oAE ZAE AT AJNA o 2= FAET g
& AEdth Ul A A= % dole g A% =
d& o] &3t Syt wAlolth Tl WA BAlE Q1EA
So] g AUE P Brish] §13 A= oln F
o ALg3 T OIE7} obd =L HolH F, HlAE H
olHZ A& Briett) o)) vrEEuket Aoyt o B
A5 AN Hog RES FE3H Ak v 4
H7t Yo gkow FAHUHOIEHE Frtste] sherdt T i
HAE HolHE A5S B35t oA AA dAE= 53
ndS 28317 98 AYZ EAY e Aol
Aga) AFA T olH T B L S AAl Ao &
Ag Z A4 = Jde 58S 2E Ade3AFELe| "t
AFA T APt S5 S T& T disl] & 290

2 SXs AMgstss A EE =7

Table 2. Utilization tool for Al experiential learning

g2 3 28 =0f

Teachable Machine SE olAl
Look Extension 1,0007H2] At= Al o

A .
PP Personal Image Classifier OfAT/LOpAT S Q1A oH
Inventor
Personal Audio Classifier SMoI=E 55 ZAH i
- .

Orange3

L




& A A
ol g3te] AFAT A% T AdH oz 4

9 4ol 914

Teachable MachineZ 0]%0}01 Z P%‘ﬂ X‘l]?;]—o— 3=
YA 2 A A = HAWEE 0]§3t JAFAF
3}” 3t] APtEZ O R A I + Y= AFE &

74]"“"1'“ LeA3E o] &3t A= B3] oS5 &
< FEE APk APy DS FHA
% %’ d ZZAES ZA

d3] Al
—Z’—X]% IH Z2AEE 24

o::, FIF

w o rN o,

-{E ol

M
nSL

L g T

[
_

forlo Au

2,
-0,
=3
u}
i
o
oo
(<0
£
rO

e
o
ol
N
olf
[l
!
X,
It

1) Teachable Machine2t Appinventor &8t 21Z
s HEsts g3
IGAZ JAFASY g5 44 o3 + A=
Teachable machineS &-8-3F A3 stx 58 WA 2P}
1t} Teachable Machine& 2ol A wH= ¢ 7)uk s34
2 ZE7} Yl 3R g5 =itk oA, &3, A
£ QA =E HFHE ShFAIAA ALl E, §f Foll AHg-
T e HAYY Rds 431 w2 v = ok HAHE
2t Sk Aol JIFA A EdHolE, HIAE HeolH7t
9| égalx] o shFafof sh=A 59 O]J‘X]* 4 E 4
)y{‘— x]—x%o] oh;]. B oﬂ:rLo]]/q = 7g o]
ol S5A7]718 B3 Rds f—%‘%’\]ﬁ’ﬁ A
S22 A EReh=A g 234191 el
83t APeE E5S JPATE WA QJAWEE
231 AP 3ks 5o A= A WA, Look Extensions ©]-&

OH
=

1>

E 3. Look Extension &3t AlE QI
Table 3. Object recognition app using look extension

Ul 3t AdAn} stH

[nn
>
OH
2l
m
&
0

H
A
or
Pl
i
El
Ho
4>
18}
nx
N

o
2~
0f0

O_I.:

A oo 2 E T 1,0007H4] 9] AFE-S )] Sh5
EES /\]—%8]— 2 A7 AFES Q43HE 9o = 1,000

7t =2 39 10719 Bl AES A7 A
. Q1A g 0101 A}%vgg ol 2 W3t
XW*E?}%IE} X 30

1,0007FA] 2] AFES Q14 3= AFEQ12] ¢ ke E3) 7] 74]
Sls5e] A= S5 2dlo] ojE | vhEox| 1 &80l FHE=X

olﬁﬂﬁé‘r )\)\]:} :LE] %4 q0] ololt]o]Z H|HEZAEE

e A+ Ao el ) e e,

S WA= PIC(Personal Image Classifier) 8737]5% o]-&
ato] AREAZE A A SFAIZ] JAFAS RERE AMES Q14
sh= 1S 2Bkt olm A oy ko] ARl F
el gshs g3 PIC HEUE &-88h= Wl dia)
53 F kAT & kAT A BF QFAS ) ZAel
3l Skttt & 40 Ul spa s A3t shag bl
At

SAEC] A4 T HolHRE S5A7 F mde A4
3t] A% 2d g & ot & TR gds
AAWE = Bejohr 9 AZEA T PICE 73 on)A]
£ 9oz 9 52 vhewol =T o|wA| vlolEd ¢
e dolBe e 1 S5A 5 ATk S5AZ Hlo]
§E FH)5 @023t A mdo] A2 F HAES D
o] 24 oW A2 AHulolEE Fohsle] A 4
A% A ARl RAE AR olel @ B
) @ 13459 el A olaisty Aug
A= PAC(Personal Audio Classifier) €+
)

FE 322 whol 48 3

gul

o)L
1o

)

]
oy o
2
il
rlo
rO

E4.PICHSS Y2 25 Y
Table 4. Face classification App using PIC

V=i AlaiA )} 5t

e

[[OFA 370823411 *=Ct2 37011671

-

< oiramm oy o4 > o _Ziee oe >

http://JPEE.org



J. Pract. Eng. Educ. 15(2), 529-538, 2023

E5.PACEZE8% M 25

Table 5. Search App through voice authentication using PAC

o
o

5 Z4AH OH
[ |

=

Screen1 Ul S} Screen2 Ul SHHH

i

u
L
o,

ofi % Mo
2

, ol

(2o

o & 9 rx
1‘;‘

]I,\:L-i', OLu
= o
o

ki
2 Ho
ns

§o E o

W& FHHG £ 59 F A A3 U
of VfehRgith Ao

A 2oz o Eetel A4 =SS
9 £ A%o] HX o % WA AAACE o] 5T

7} itk

9

_|>L
oo of\
m_?{_ll
4 .
55

A F2TE 5 Ae FH 9 ALY ZAE S ds= o
T2 AF3EE B MNLE F vk A A% 2209
TAE AEEZESR A FRIE 7t vk oF 2 A
FAshHs WA B8-S Bt AFBAILHES =d F A
= A7 AT BdYste] dA F5HE s 9
A Zrsto] 83 5= lolx AEC] TH|FAl Sl 3]
st B9 = vk Lok
2) 2UX|3 28 2IBK|s MESS &S

3EAIQ LAA3 ZPES T3 APk V1A sy
O A= g F 7} oSl tia] 25 Aol ZAHA] W3t
Atk HHFAE g s AFATY dutE ZPF R
o JA HEE 5 de L WA3 =i

tio
o
op
2&
~ &
M
e
S
é,

%f& 1o1E1

http://dx.doi.org/10.14702/JPEE.2023.529

(e ) { /,"”h‘.?
D ) Linear Neagression ~ o -

Data Table 1>

J2! 3. 28X|3 0|8 majz ol

Fig. 3. Sales forecast using Orange3.

AR LRt APshs 52 APsith addt &
To| 2 “ﬂ'uﬁ%o] oAGA He=AE A E 3] # 2P (Linear
Regression Model)& %3] o&sl= Z=219 A3 01];—

H 39 YephAT QlEAls 7€l A4 volH As
I 489 22 7ES A LaYEFE AAAHA f—%
T 5 A

HAME = om)A] 57 AZATE AFE F e
of Q@A = ojmA Rk ol Y vlo|HE Al
2& BT F = Aol sintk AdSws AP ?

Z2AEZ G eE PGt wF FAAIRL el
AEo ARbe Fefste] | A E Y] SAskA] £
ol tial B2 A7HE 7t © HE A= et
}04 A =S AFL sk s dsHA] Hak EA
FAZ} SR8kl dAdstes AFsTE F4
A B A A= le'u% Z2 3 ?4_
Ao wEAtel moste] A4S ’o‘H@*}h
st BE "E0] Ao AR el Z22AES

ol

.
=

HUHUé_uNIO
éfﬁ

ox |0 o AL S il
™
Og(:'t‘

Jﬁﬁrﬂzéolorshrﬁmm&
_0|L
oy
It
Y
ki
_0|L
38 |
o’

¥} ‘l“ﬁ - Lﬂ ol ¥ AEZANE 6]-5,"‘9\‘1]-.
4z q 8o g3 EE Ho] =712 o tisl 87.5%7}

EolE Zo] gt ST 4xard gy o] tx 2 7
Soll thafl B0 o] =7 o thafiAE 92.5%

& QAFA5

= l

s T7} 62.5%= ﬂHﬂ—E AF
As AEo|Ah AFA T HA T2 IAS A e &
2 Q=7 o el 7.5%7F vk $EF oM, 92.5%7F 9
T T AFA Tl tE] #AS d=T120l tisix=



B 6. SAls & =203 2440] 0{2{2 Z0(2t Mztst=Tt?
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Table 7. Necessity of artificial intelligence liberal arts education for non-majors
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