Journal of Digital Convergence ISSN 2713—6434 / eISSN 2713—6442
Vol. 19. No. 7, pp. 227-236, 2021 https://doi.org/10.14400/JDC.2021.19.7.227

- y y LS
At sk HAFEHULSHY A, PAFAHSL A e EN]uSAH AT
AT AFE NG wg, AT e AT AT Ed o wSAE A

Development and Application of Artificial Intelligence Education
Program for Secondary School Students using Self—Driving Cars

Hyein Ryu'?, Jeonghun Lee!, Jungwon Cho®**

'Student, Major in Computer Education, Graduate School, Jeju National University
*Researcher, Intelligent Software Education Center, Jeju National University
*Professor, Department of Computer Education, Jeju National University
‘Director, Intelligent Software Education Center, Jeju National University

& ¢ & dArolM= deAsol gt oldiE wal e A se d8ste] AR ZAE dshs dES AlEsh]
A S5 A i JdeAs S Z2aqS et o) adgds FA stk g o) Aol i
K—12 i 1345 AFAAE 7Nk 2 AAS W& 203 A FA| FollA T o|frE W2 Qv
g AeakE T FAR AAste] F 122 AT AZE Y] S v Ao = T e
Hdem S Adstar s g F43 4 s BAEISI 24 23 e Aol ek olsiet leA
T Aol ddE Zow #lsglal, Y R wE Ui, ol tigk A, o] dolk, e ATl gk
U T EE FEolA Al ekt ole g AaE vpEges 5 St e Als aES A% A4S Aljkst

Abstract This study aims to develop an Al education program for secondary school students to help
understand Al and to provide an experience of solving real—life problems by using AI, and to analyze
the effectiveness of education. The education program based on the AI education system for K—12
developed in the previous study was composed of a total of 12 lessons by selecting the self—driving cars,
which is emerging as a recent issue among real life problems, as the main topic. Classes were
conducted for secondary school students who had experience in software education, and the
effectiveness of education and class satisfaction were analyzed. As a result of the analysis, it was
confirmed that the understanding of AI and the sense of Al efficacy were improved, and the class
satisfaction was high in all items such as educational content, fun in class, difficulty of class, and
interest in Al. Based on these results, implications for AI education for secondary students were
proposed.
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Table 1. Al education program for middle school students

Core concepts

Time Contents Learning method
1 — Overview of Al and machine learning Al Understanding
— Machine learning and data: importance of data, data collection/processing, data bias Al and Data
? — Problem solving method based on AI model learning Al and Learning
3 — Case of importance of data: classification of dogs, cats, and chickens Al and Data
4 — Simple voice recognition TV: Turn on and off by voice
5 - Smart Ligh_ti_ A 'light'that turns on and off with a text command and a light that turns on and off with a voice
using artificial intelligence
6~7 | — Voice classification: Danger(fire, siren, broken bottle, etc.) notification service for the hearing impaired Practice
8 — Self—driving car 1: A car that stops or moves according to traffic lights
9 — Self—driving car II: A car that stops when an obstacle appears
10 — Arduino RC Car: A car that stops or moves according to traffic lights with mBlock
11 — Self—driving car concept and demonstration Al Understanding
12 — Ethical issues of Self—driving car Al Ethics
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Table 2. Comparison of platforms for Al education

Entry

Machine Learning for Kids

— Translation, video detection,|
audio detection, reading

— Translation, text—to—speech,
Twitter integration, speech
recognition, face
recognition, posture
recognition

— Image, text, voice, number

— Image, text, voice, number

— Added data science and Al
blocks to Entry

— Support for supervised and
unsupervised learning

— Programs can be written in
Scratch, Python, or App
Inventor using the learned
model

3 =
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203 9FR A

Cons

— When developing a program|
using image and voice
models, the new data input
method is inconvenient

(opens a pop—up window),

— It takes a long time to train
a model with image and
speech data
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Fig. 2. Words related to ‘Al’ as answered by students
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Fig. 3. Classification of dog, cat
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Fig. 5. Student’s program execution screen
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A g olall, 223 1, &2l A olret 2
ore B o JEIRP o ! Category Q# Survey question
3| 5] 31 R = Sk o
& oo Al 1AL /el H'l el Al UO1 T can explain what AI is.
6H’ dlolele] Fasdell tigk drgat o 5SSl 4 understanding  1J02 T can explain Al in my life.
Ao 2 AL = Q= uS L2 7S LAIEIT) yop 1 think AI'is important for developing our
society.
Al value V02 I think Al makes our lives easier.
V03 In the future, I think any job will need
4. ?4»? HC]—]:]]; Al—related skills.
EO01 I can understand how Al works.
I can discover problems in our lives that can
4.1 olj_‘?_ EH}E} Al efficacy E02 be solved with AL
7H%1_ ?l;g_xl% ﬂ‘sc—)T :Elgg% /\—‘—E%]O% ﬂ%-% £03 }I)rilgllecmors]fident in using Al to solve simple
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}‘g 1%‘(%:}/@ 14135], 046—‘1]'}@ 5%)019}! . 7}:]1—04?_]_' 6—‘1]'%] EH 2 Was the Al class fun?
HELO o]|FX 5 S-S ol Ao gt 3 Was the Al class easy to understand? 5 point
ZaE egelor WS T2 W UL AHS IS 4 Interested in learning more about AI? Like?rd
U:H AT EH’;}Z} {%Oﬂ}ﬂ AT 7;‘31'04 ) 7H?_zél"i. _,F;S g‘l 5 xguéﬂtz;)eu?hke to participate in another Al class in  S¢@€
%‘g‘oﬂ EH@' %9]% E’—l’%ﬂq’ 6 Would you like to recommend Al class to your
friends as well?
7 What has helped you through the class? Open—
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Table 5. Pre—Post survey results

Survey question Pre test Post test
Category Q# M SD M SD '
AL U0l | 3.16 | 0.69 | 4.32 | 0.67 | —4.975"
understanding | yoz | 342 | 0.96 | 4.42 | 0.69 | —3.627"
VOl | 4.05 | 0.97 | 4.32 | 0.89 | —0.736

Al value Vo2 442 | 0.77 | 442 | 0.69 0.000

VO3 | 4.00 | 1.05 | 4.37 | 1.01 | —1.000
EO1 | 3.05 | 0.97 | 4.26 | 0.73 | —4.463°

Al efficacy | E02 | 3.32 | 1.00 | 4.26 | 0.73 | =3.149°
E03 | 3.28 | 0.83 | 4.21 | 0.71 | —3.449°

AI Concern | COL | 316 | 1.01 | 3.63 | 1.01 | —1.230
(*p<0.05)
whe QlgA)sol $-2] Akl WAl ol Fas)
thar AZRICY, 3R] S Aehe HeEh slE
thar Az, el ol AglolE ATAE Bl
50 AR Ao Y7hAFR T AFAS 7}
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W 7 AsH BAH R feinlaha o S0 e
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S-S g Ao ojn) elFA sl Bk 71 914
o JUlH o woHd o= BA) vixut ¢lF |
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3 $eE W AR Ae 3F 24 A7t Beg
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ANEAs 1w Z2 2ol tfgh W= Table 63}
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Ao RS Q1A W TR dolke
A o7 oA v =99 A= 7
27F A o= A4 YERsT)

Table 6. Class satisfaction survey results

Survey question M SD
Are you satisfied with the Al class contents 4.42 0.84
Was the Al class fun? 4.26 0.93
Was the Al class easy to understand? 4.63 0.60
Interested in learning more about AI? 4.47 0.77
Would you like to participate in another Al class 447 077
in the future?
Would you like to recommend Al class to your 4,42 0.77
friends as well?

W8 TRIRE B WA Bl HUW Zle
) o Fo )

A vl o] Fell #glo] wo] A \it] o]=A ArE Y
S8l TR < Qlotr] W) Klzel] el 3 o sk AP PSRN
B 32ol] QIEAFsel] #hilo] IRt 3] 4 718)e {Iick kARt
ol 71815 S8 leAlsel visl & T AlIskAl & < Slojx] 29kt
C: el =fo] H3aL AgAeol dato] ¥l At

g 135l dia) T 2 A HTs SAs
o] el710] o] vhepuit).

6. A&

B AT A 5 S Y Q1B g =
IRE ATAG o olhE FaL AFASL B8
sfol £AIE A RS AT F U= A
Stk o2 918 AZE] WAL We Fe] Yt
F5 e do 85 Zend o) 7|ue)
AFAs W T Bl Beso] A AFel
W EEIRS TS F 1240 E TR 0
T2 4850 wae) A 54 WEEE B
Hqe A% e 2

A, S Fal BAES A4S A A4
g % AFAS AE AP 5 i QAT o))
7 GgEsle.

S, 79 F SR AFASe] BAsks A
olslstiL QBB OR ANAT 5 = AT & FAIS
WA F glom AFATE BN R BAS
AAe Aol Itk AFAS Tel B
5ol 7 9l%d B9 AEL)S Bgsto] 2R
B % el A48T ABAe) ) RA )5S T
dalgond AFASe B8 LA L A
L7 f AR BAE B BAE 8 mds)
24948 Fol 240 tFd WHYolS AHgatel 4
58 AT B 5 Y ke AES FEARHA AT
Aol olgl ¢ ABE Bl WEolFEA 2
e & gleh

Ao et QEA5el ta olsl7} EolwA
% A AR A e G5 F7HH91 Ao



A a2 AT u

o~

&

Zo e 2 48 235

el

3 o
lo o=
il
o,
1)
I
[l
rr
=)
o

N
of 2
:S ofr
o =

i rlo o & 2
-

olo

2

32

u)

=

& oo 0 ol ndt g2 ot [o to B>

fol
M

fl

oft ofy

il
o offt

o oX

1S
iz
Lot
2L
N
2
r
4 T
k
%0
i
S
o2

o
b
Lo
i
5
)
o
=
L
)
ol
=

£

o
¥ o T

)

o,

o

£

ﬂllo HE

2t
2
[-40
ofl
N
olf
El
fo
L
E
-0 Hr e 2

RS
)
f
re
re
-4
]
kel
A %
o, ob
o 2
rir o oXx M
H o

o
to

H
-
fo
)
i

REFERENCES

[1] D. Touretzky, F. Martin, D. Seehorn, C. Breazeal, & T.
Posner. (2019). Special session: Al for K—12 guidelines
initiative. Proceedings of the 50th ACM Technical
Symposium on Computer Science Education, 492—493.
DOI: 10.1145/3287324.3287525

[2] Q. ZuJun. (2019 Oct.). [China] AI-SW education, why
and how do we start? 2019 Global Software Education
Conference Issue Paper. (pp. 12—25). Seoul : KOFAC.

[3] Software Policy & Research Institute (No. 60 Jun,
2019). Al strategy trend of Japan : Al strategy 2019.
Seongnam : Monthly Software Oriented Society.

[4] House of Lords: Select Committee on Artificial
Intelligence. (2017). Al in the UK. ready, willing and
able? London : Authority of the House of Lords.

1). Ministry of Education,
metropolitan/provincial offices of education, publish
Al textbooks and auxiliary textbooks. Metro.
https://www.metroseoul.co.kr/

[5] Y. J. Chae (2021. 3.

[6] K. S. Kim et el. (2020). Development a Standard
Curriculum Model of Next—generation Software
Education. Journal of The Korean Association of
Information Education, 24(4), 337—367.

DOI : 10.14352/jkaie.2020.24.4.337

[7] Consolidation of relevant Ministry. (2019). Artificial
intelligence national strategy. Press Release.

https://www.msit.go.kr

[8] Consolidation of relevant Ministry. (2020). A plan to
spread AI/SW education to the whole nation. Press
Release. https://www.4th—ir.go.kr/

[9] M. Y. Ryu & S. K. Han. (2019). Al education programs
for deep—learning concepts. Journal of The Korean
Association of Information Education, 23(6), 583—590.
DOI : 10.14352/jkaie.2019.23.6.583

[10] Y. H. Lee. (2019). An analysis of the influence of
block—type programming language—based artificial
intelligence education on the learner's attitude in
artificial  intelligence.  Journal of The Korean
Association of Information Education, 23(2), 189—196.

DOI : 10.14352/jkaie.2019.23.2.189

[11] I. H. Yoo et el. (2020). A Study on Development and
Application  of  Artificial Intelligence  Education
Program using Robot. Journal of The Korean
Association of Information Education, 24(5), 443—451.

DOI : 10.14352/jkaie.2020.24.5.443

[12] H. S. Kim, S. J. Jun, S. Y. Choi & S. A. Kim. (2020).
Development and application of education program
on understanding artificial intelligence and social
impact. Journal of Korean Association of Computer
Education, 23(2), 21—29.

DOI @ 10.32431/kace.2020.23.2.003

[13] S. H. Lee. (2020). Analyzing the effects of artificial
intelligence (AI) education program based on design
thinking process. Journal of Korean Association of
Computer Education, 23(4), 49—59.

DOI : 10.32431/kace.2020.23.4.0053

[14] J. D. R. Garcia, J. M. Leén, M. R. Gonzilez & G.
Robles. (2019 Nov.). Developing computational
thinking at school with machine learning: an
exploration. 2019  International — Symposium
Computers in Education. 21—23. Tomar : IEEE.

DOI : 10.1109/SIIE48397.2019.8970124

on

[15] Cung C. J. & Shamir L. (2020). Introducing Machine
Learning with Scratch and Robots as a Pilot Program
for K—12 Computer Science Education. 3rd International

Conference on Future Learning (ICFL 2020).

[16] H. Y. Ryu & J. W. Cho. (2021). Development of
Artificial Intelligence Education System for K-—12
Based on 4P. Journal of Digital Convergence, 19(1),
141—149.

DOI : 10.14400/JDC.2021.19.1.000

[17] H. C. Lee et el. (2016). A Study on Surveying the
Actual Conditions and Evaluating the Effectiveness of
SW Education in Elementary and Secondary Schools.
Gwacheon Ministry of Science ICT and Future

Planning.

[18] Northstar (2019). A7 today, Al tomorrow: Awareness,
acceptance and anticipation of Al A global

consumer perspective. London : ARM | Northstar.



236 HAEFHEIAT A9 A7TS

F 3 ¢1(Ryu, Hyein) Pasidl
- 1995 2€ @ Adoigta kst
(olgAh)

<1997 2¢ - TR |Ed JRE

AT (FEAAD

gk : REvITle], 91F A%, SW

e Al WS

- E—Malil : sallyhyein@jejunu.ac.kr

o] A &(Lee, Jeonghun) [519]]

- 20189 2¢ : AFYstw Ax}Fet
I (FEAL)

220204 89 : A|FUEw AFE S
AF (A F A AL

220204 9¥ ~ A : AF . AF
EuSHE BhALEg

C WA ROk SWILS, AlnS, S1FA

592 28

- E—Mail : 2ehdrks@jejunu.ac.kr

% A 9(Cho, Jungwon) [FAE

<2004 29 ¢ S HAREFA
7 938t 7 (F 8HebAL)

- 20041 99 ~ &A] : AFEn A
FHALS I wg

- 20209 39 ~ @A ;s
3] B3, =EAEHY

<2012 12¢€ ~ A : =5

FEI(SW, ADILE, A5 Bae, A e@A=

- E—Mail : jwcho@jejunu.ac.kr



