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A Study on the Composition of Curriculum for AI Education in
Elementary School

Youngkwon Bae’ - Inhwan Yoo" - Wonjin Yu™ - Wooyeol Kim"
Daegu National University of Education” - Daegu Gangrim Elementary School™

Abstract

The interest in artificial intelligence education in education is also high based on recent social interest in
artificial intelligence. Accordingly, Korea is preparing a foothold for revitalizing artificial intelligence education
in the future, such as announcing an artificial intelligence education plan by expanding from software (SW)
education that has become a regular curriculum after the 2015 revised curriculum, and various studies are
being conducted. However, research on the curriculum related to what and how to educate in artificial in-
telligence education is still in its infancy and further research is needed. A look at related research shows
many similarities and differences in research related to domestic and foreign Al curriculum, because there
are differences in the areas and content elements that each research focuses on. Therefore, in this study, in
preparation for the future independence of the information subject and the formalization of Al education, lit—
erature studies on domestic and foreign Al curriculum are conducted, and based on this, the direction of the
curriculum composition for elementary school Al education is to be explored.
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(Fig.1) Five Big Idea

AlKI200 A AN Bh= 34l Ze|Qlel 9] 57k4] F o
Perception, Representation & Reasoning, Learning,
Natural Interaction, Social Impact®2A] Z%38tul uk
o el A & of¢-Ei= kS o] Erh ISTECH oA Al
dh= o Alul5o 992 ofg <Table 1>3} 2t

<Table 1> Al4K12 Five Big Ideas in Al

Guide  [Elementary|Secondary| Electives Computer
Science
Project | 1] 2 3 4 1] 2] 3 4 1] 2] 3 4 1] 2] 5[ 4
Al4K12 Five Big Ideas in Al
Perception |O|O (@] O O @]
Representa‘gon olo o o olololo
& Reasoning
Learning |O O O 1|0 OO0 0|00 |0
Natur?l O 1|0 O O 1|0
Interaction
Social Impact/O [O |[O |[O[O|O]O]O|O]|O|O 0|0 |0 |0 O

7+ Suo e 47HA ZRAEZS F& Al s
sty 2 A Eof wlel Perception, Representation &
Reasoning, Learning, Natural Interaction® #Zo] @& %
A9s AA=HA A "k 54U AL Social
Impact o2, v ZzAEv Al AR 9T
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59  Adelaide thstae] Computer, Science,
Education, Research(CSER) ¢1-140 4= K-12 Digital
Technologies Education 9172 d#o2 G uloA
o] AluS3 #HAS ATFE PsAn olF 28
MOOC= A& 3taL ATH13]. CSERA A T8
&2 W& o} <Table 2>9F 7tH13].
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<Table 2> Teaching Artificial Intelligence in the Primary Classroom

Unit & Task Topics
Introduction
Al Key Concepts
An -
overviews of Al Techniques
Al Areas of Al
History of Al
Benefits, Risks, and Ethical Considerations
Introducing Unpacking a key Al concept or concepts
Al The history and evolution of Al
Ethical considerations for Al technologies
Computer Vision: Feature
Extraction(Unplugged)
Computer Vision: Data Representation &
Primary Edge Detection(Unplugged)

Years Computer Vision: Image
Classroom Classification(Plugged)
Activities NLP & Al : Word Association(Plugged &

Unplugged)
NLP & Al : Text Classification (Plugged)
Task @ Course Review & Feedback

Z} 3L 'An overviews of Al’, 'Introducing Al’,
"Primary Years Classroom Activities’ 2 ©]Fo1 4 it}
'An overviews of Al"o|A= Al9] Quje} GAF 2 &g
Aol =wol il oldfisl= d¥elt} 'Introducing Al’
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Years Classroom Activities’ ol A+= Computer Vision¥}
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Backingham FHKL_’Q] The Institute for Ethical Al in
Education®l| Al AluS34 ¥ #&Este] A48 ‘How is
AT used in education’®] =& W82 o} <Table 3>
¥} Zo16].

<Table 3> How is Al used in education

Topics
Adaptive Learning Platforms
Predictive Analytics
Automated Essay Scoring Systems
Smart Toys
Facial Recognition Software

m&wmug

The Institute for Ethical Al in Education®ll Al #|A]
3 AlnlSol A= ‘Adaptive  Learning  Platforms’,
"Predictive Analytics’ & ISolA 9] Al &8 =4S
grea gloh 5449 H o= 'Risk and Benefits of Al
in Education’, & <Q1&x%9 &A1 FH 2HE&
SR vk Aol ofd] B W& A A=
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<Table 4> The educational reform of Elementary and secon- A Az o]T GAYoARE mEThuo] o2+ Alw
dary education including Al strategy LA e AL o= A8 wAd HLstgrt oY
Grade Contents g Foro] Alu &g e]l g2 ofdl <Table 5>% 2
Establishment of essential courses for programming cH2][18].
education
FElement | - While experiencing programming, systematically
ary conduct learning activities to acquire the logical <Table 5> Al Education Curriculum in China
Sehool thinking skills necessary for computers to perform
their intended tasks -
New "Use of data” area. In the 6th grade, the median - School Grade TOI.)I.C 2 -
value and the mode were added. Kindergarten K Become familiar with Al
Establishment of the contents of the curriculum L DISCOVQ.I”I.HQ the Al
related to programming £ ¢ 2 Recqgn}zmg the Al
Middle |~ Learn about “"Measurement and Control cmentary i Utglzmg theAIAI
Sehodl Programming” and "Interactive Content School reative
00! | Programming Using Networks” 5 Al making
- Added content about the quartile range box plot . 6 Expandmg the Al
in the second grade of total cumulative frequency. Middle School| 1-3 Designing the Al model
It is a required and modified subject common to the High School 1-3 Extending Al technology
Department of Information Science.
"Information 1" was newly established.
-In addiﬁon to programming, Aa]l sm_dentsileam abput Z+F g AL P4 JAT Y o7 o] F
High |[the basics of networks (including information . 6 1 ‘_ s o=l o
Sehodl security) or databases. oA Stk XY HAAAM = Al WA 7] 98 =
Required and modified subjects: Hypothesis test 512 O 2 o = =3l plo| A= i ]
reflected in "Mathematics 1", expected value in o] &zo= FAHol Jrt 2T E 22T
"Mathematics A”, estimated in "Mathematics B”, and =31 AAslo] AIS 58l FuEE EARow
contents related to hypothesis testing were newly ~ _ _ _
established. dolg e} At Al ZdS shgdich a5 stadA =
uth el vaed 5 AFATH HAD S8
A BRI BEF 9 AR may wg R SAUH.
Ao wmE 22 wso] dstE T AR &
& =89 $4suA ) ZEEaAE T2 ey 4.2. 34 93X s LSHE 24
2 W5 wAeks dols #§2 63hdel B4 Yo
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oA W P PgEOo T s BE S T I 9tk o] E utge R 2021 wSHolAME 258
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gy PEs Poe 2102 dolE 3a Al A w5 g 71E2 ok <Table 6>+ ZTH19).
B 71249 ANS FEATNE A3 BAG BA 2
A9 AT BEs G ke Exw S AmE <Table 6> Hemertary and ssconcary Al edlucation content and stancards
T At Area Specific Area
Understanding Al and the Society
41.5. 5= Al Al and the Agent
L. Dat:
The Principle and d a.
= = ol weo A W FALS oF A Utilizing of Perception
FTadME deAs g Ay %W bs g8l A AL Classification, exploration, and reasoning
B Fxo] gyl A7k AaEa 9ok 20173 HHE Machine Learning and Deep Learning
g ZAY QBAS WA AT Ea AlnSe TQ Social impact of |The influence of artificial intelligence
- - - Al Al Ethics
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<Table 8>2} ZoH[11][12][13][14][16][17][18][19].

Perception
Representati
Learning
Artificial
Interaction
Social Impact
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<Table 8> Comparison of the Al Curriculum by Countries
A: United States, B: Australia, C: United Kingdom,

D: Japan, E: China, F: Republic of Korea
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