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Development of an Educational Program Combining Al and
Reading Whole Works for Learning with Al in the 3rd and 4th
Grade of Elementary Schools

Kyoung Jun Bu" - Chan Jung Park™
Hanlim Elementary School” * Jeju National University ™"

Abstract

After the 4th industrial revolution, in order to prepare for a society that is changing due to the development of artificial
intelligence(AD) technology and to utilize Al in various ways in real life, in the school field, Al is taught as a basic knowl-
edge from elementary school students, so that students can acquire basic knowledge and capabilities related to Al However,
in the current elementary school curriculum system, Informatics education, including computational thinking, is starting in the
5th and 6th grade groups of elementary school. In order to strengthen education that responds to future society and environ-—
mental changes, the start of Al education needs to proceed more quickly than in the existing curriculum. In this research, an
Al education program based on reading whole works suitable for students in the 3rd and 4th grade of elementary school was
developed and applied to verify the effectiveness of the developed program. By recognizing the context and situation by read-—
ing the whole work, students can leamn the basic concept of Al It was found that it can be used as an Al convergence edu-—
cation program in elementary school in the future by obtaining results of significant cognitive change in the areas of knowl—
edge, understanding, process, and function of elementary school students who applied the program developed in this research.

Keywords : Elementary Education, Al Convergence Education, Reading Whole Works, Computational Thinking, Al Cormpetency
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<Table 1> Levels of Computational Thinking for Al Education[13]
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Area Content
1) Students can grasp the current
state before solving the problem
Understan t?lrl]d theb%arget state after solving
. ding e problem.
Recogni- Definition 2) Students can grasp the problem
tion Decomnos situation and clearly state the
itionpo problem to be solved.
3) Students can solve complex
problems by breaking them down
into simpler and smaller problems.
o Ba . 1) Sudents find, investigate, and
D n store the data needed to solve a
data problem. o )
EXp llection 2) Students visualize data with
lora data numbers, text, pictures, tables,
tion represent graphs, etc. )
IE)lﬁOIl 3) Students structure data into
data stacks, queues, lists, trees, graphs,
structure etc.
1) Students find and express
Pattern recurring  elements in  the
finding problem-solving process.
Lea Abstracti | 2) Students understand problem~
min Mo on solving procedures and predict
del outcomes.
€ ' find. Modeling | 3) Students remove unnecessary
ing elements to solve problems.
Procedura | 4) Students express
lization problem-solving procedures in
pictures, flowcharts, or
pseudo—code.
1) Students write programs that
Mo Program solve. problems according to
del ming algorithms.
trai Debuggin | 2) Studer}ts ﬁnd and correct errors
nin g or warnings in an algorithm or
Optimizati | program.
g on 3) Students improve algorithms or
programs more effectively.
1) Students test and evaluate
Evaluatio | whether the problem has been
n solved for purpose.
Applicat- | Implemen | 2) Students apply problem-solving
ion tation methods to similar problems.
Applicatio i 3) Students apply problem-solving
n methods to solving real-life
problems.
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Competencies that CELLS type learners should have considering the characteristics
of learners in the 21st cenfury

}

Al learning elements

Care competencies for future society

Creativity, critical thinking ability,
communication skills, cooperation,
convergence skills, interpersonal skills,
community skills, aesthetic emotional
skills, mulfi-feracy, self-management
skills, camputational thinking, international
social and culfral understanding, caveer
develgpment skills

Ethics of Al understanding and role of AL
sensor and perception, action and response,
machine learning and deep leaming, data
properties and learning, Al and
canmunication, Al and daily life

!

Learning environment

For the 3nd and 4th graders, a virtual leaming environment in which Al todls are operated
under the leadership of the teacher

[

Selection of key ideas for the program

A key idea for deeper understanding: ‘we will live with AI'

[
; Knowledge and .
Area Value/Attitude Understanding Process/Function
Hementary Understanding Al
school - Machine learning and e
Yo-dhpaie  AlBthics deep lening |7 connuieatn
leaming Data properties and
| fements 0 leaming
Care
competency
- di}g:hﬁ:m 4| Cueativiy, Critcal tinking ills, Cormuication skl Cooperation,
e Community skills
clementary
school
- Can Al robots be - What is AT? "N A ol
| friends with us? - What are the L il ot o o
Key question | - Should robots be elements necessary life sivle C}H%];' CBJUSEE
given the same  +for Al to leam? bo fhis vt o
vights as humans? | ~What is data? A o

(Fig 1.) Direction of the proposed program
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<Table 2> Achievement Levels and Units by Subject for Designing
the Proposed Program

Achievementstandard

[4Kor02-05] Students have an attitude
of sharing their reading experiences
and feelings with others.

[4Kor05-05] The student has an

Sulz_] € Unit Hours

<Reading> attitude of enjoying and appreciating
To Read a the work, feeling fun and moving.
Korean book and = 6 [4Kor03-05] Students have confidence
share your in writing and have an attitude of
thoughts. actively sharing their writings.
[4Kor05-04] Students express their
feelings or thoughts in various ways
after hearing, reading, or watching the
work,
Data <
. [4Math05-01] Students can collect
Math sumnzanzat 1 real- life data and display it as a simple
ematics -
ion picture graph or bar graph.

[4Art01-04] Students can relate art
to their lives.

At Me you g a1

together Students can be

interested in various expression
topics_of art.

e Activities to understand work and
occupation — Understanding the role,

Creativ importance and diversity of work
e Career and occupation, exploring changes
experi— - 3 in the world of work, establishing
ence activity job values, etc.
activity o Self-characteristics understanding

activities — Exploring job interests,
job_aptitudes, etc.

Total no. of hours 13
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<Table 3> Design Direction for the Proposed Program
Configurationarea

Characteristics
Representation
Coreness
Comprehensiveness
Reality
Cooperation
Systemicity
Midtermness
Creativity
Problem-solving ability
Career pioneering ability

Basic characteristics

Process

Direction and performance
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<Table 4> Design of Convergence Curriculum for the Proposed

Program

Core
project
name

Apeekintothefuturewith Alinthestory

Organiza

Common Mandatory Curriculum

~tion of
school

Elementary school Middle school

level/

1-2 grades | 3-4 grades |5-6 grades 1-3 grades

grade
(group)

o

Organiza
~tion of
subjects
within
the
subject

Moral

(@] O
Music | Athletic

Korean: Society English | Mathematics

Science

ox

and
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between o Personality education and career education are
subjects Integration | reorganized and operated as the subject of

e — . cross—curricular learing.
Creative experience activities extracurricular)
Cll?lilé?lia Autonomous |Extracurricular| Volunteering| ~ Career Assess— Knowledge | ®Reflection through literature, understanding of Al
r linkage activities activities activities activities ment o
O the Skill ® Recording, grasping contents, discussing, exploring
G learning Al learning principles
TOSS™ experi- : o : : :
subject Connection with character :No. of hours 13hours ence A(‘j[tl\t}l‘%e 'A%prec%aégim Off lgltteftﬁ%g ngzl"f literature,
learning : education and career education: required and vaue | understanding o crew
linkage
e Students can develop an interest in literature = = SEALS OIS} & A
Establish- | and an attitude of appreciating works by 3.5 HRE AuE 4= e XA 7Y
ing understanding reflection through literature and
tentative | carrying out projects.
educat- i e Based on the understanding of Al, students W Lol A o Ao 2 A A]0] 3= A
Establish ional goals: can understand the principles of Al and express & Aol A Al s & 137hA] 9] 227
efitScaltS* our lives with Al in various ways. E A F 2~7AAE AAFe ZAHAEAL 98 A%
ional ® Through this project, students will understand = _ - i
lg%g‘lis Establishm | ntrospection through literature and embody g Alaze] TAE ZEslo] ololgo] AH AFAF9]
ent of their valuable experiences in various ways of e = el R -
specific expression. Atk gAIE AR Agsta oldste WHoew A
.~ . elIn this project, students actively participate -
edugtg?tﬁ(smdl in data collection and classification activities, AstAet. 9AEE g dAsiden A dA
d | how to cle Al data to be learned
e o 1o classity Al data tobe feamed g \go <Taple 5>9 2},
Learning
CXDETICICES | o Students understand th f literature and .
to build e e oeee o e an <Table 5> Development Stage of Al Convergence Education
k“OQZ}Sdge * Students understanding the leaming principle of AL Program Applying Computational Thinking
understandi o Students present the output of this project.
n;g Stepl:Torecognize the problem
; 1) Understanding - You can grasp the current state before solving the
e}% gearlfeurﬂ:ge g ® Students directly investigate data from real life to problem and nﬂ%e goal Stategar?tepr) solving it. e
ngede? to .g&mgée%h?sféﬁg %‘;ﬂﬁgg%% énféomﬂﬁgéﬂ f Irxljthe b;)ok, how did the robot know what the 4th grader’s favorite
evelop ood was?
thinking mﬁﬂg&% eslmng principles of Al through 2) Defining - You can identify the problem situation and clearly state
skills ) the problem to be solved.
Learning | , Students investigate AT and data. : How to collect and classify data on favorite foods of 4th graders in

EXDETIENCES | o 5y dents investigate and collect related information elementary_ .SChOOI? L.

. (():O;::dlilcii‘\i/r‘la through hooks or the Intemet to solve project B)A Dequxmuon = You can solve a complex problem by hreaking it down
Selecting inforgqatiog assignments. into simpler and smaller problems. ] S
learning ! : Q)llecung data from my qlassmatfes 5 Settmg Cla§51ﬁcauon criteria
experi- e}%ear?glnncge o ® The student evaluates which of several ideas will - (D]]echng me_data - Adding data - Sortlng according to dlassification

ence t}?gt hel be the best using the Brain-writing technique. criteria — Checking for accuracy - Retesting
dcvclopp * Based on the selected iden, the student thinks about Step2:Toexplorethe data
social skills whether there is something to be supplemented 1) Data collection - Finding, researching, and storing data necessary to
Learning solve prr;blems found in real life. )
experiences ® Students introduce this project. * Collecting data of my classmates, collecting data of my classmtes,
necessary | ®Students search for new Al program development collecting additional data of other 4th grade students
to develop | projects through the Al program development. 2) Data expression - Visualize data with figures, tables, numbers, letters,
interest graphs, efc.
Learning : , Students pres . . . Express your favorite food data in tables or pictures
. present project outputs. 3) Data struc S lata Tnto 4 <tac o

experiences . . - structure — Structure data into a stack, queue, list, tree, graph, etc.

to develop . Srt(;jlggtn.ts will present their achievements after the  Knowing how to categorize and structure data

appr imdtlo o Students display project outputs in the classroom. Step3:To find themodel

; ; 1) To find and express repetitive elements in the process of problem solving.
oaTINE | *jomadents creste Al programs thal do supervised : Discussing on what criteria should be classified
for skill | eStudents create project outputs for the future with 2 _TO un{:leystand pr_oblemfsolymg procedures and predict outcomes.

acquisition | AL . Classifying by different criteria
Continity | * e on e 131 cas it S plawed and oprsicd ), o, TOYe Uttty clements 0 solve the problen

%{ggn(léa 3 to 4 hours a week for a month, 4) To express problem-solving procedures in pictures, flowcharts, or

. . pseudo—code.
leatrrrlleing o .tllgelslmi IW a;ﬁrrcgﬂated] tiacss Tn?uﬁ%ggng : Showing in pictures according to classification criteria
experi-  ATHAION e be operated as an inter-curicular activity Step4: Totrainthe model
ence in connection with the creative subject.

1) To wnite a program that solves the problem according to the algorithm
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. Learning through Al learning programs.

2) To find and correct errors or warnings in algorithms or programs.
: After leamning data about elementary school students’ favorite foods,
run the program directly and find and correct errors

3) To improve the algorithm or program more effectively.

. Improving the program

Step5 : Toapply

1) To test and evaluate whether the problem has been solved for purpose.
. Testing what has been learned through real pictures or voices

2) To apply problem-solving methods to similar problems. (advance)
. Thinking about whether there are other problems that can be applied
in real life

3) To apply problem-solving methods to other real-life problem-solving,
(advanced)

. Applying it and making another program actually

4. Q1%

olr
o

gftnsg T2HE ZZJH HE

A Ezae]l P el tie s

<Table 7> CVR Calculation Formula and Validity According to
the Number of Respondents

. No.of | Minimum

Calculation formula respondents.  CVR
577 99

8 5

N 9 78

CVR = — 2 10 62

5 11 59

N = number of response cases 12 56
Nc: frequency of response as 13 54
‘important’ 14 51

(The sum of the frequencies of & 9

responses to ‘appropriate’ and ‘very :

appropriate’ on the scale) 20 A2
25 37

<Table 6>3 7] 3-63hd Zelmal 9@ wa A= 10d AE7F A 2AF Aol 99l {rh Ade ol
o To duAE GEwS B AFHLS AT 158 <Table 8>3} A}, =2I3o] /h& A% /e 2ol
< AR7 Juer Agstel d3AT §RaG 24 oe A Avs AEE ERAA 97io] HRE 47
€ mzdle] AAS] FAE = o] e 7Zugr) g RES A AEES ARehs Slo] & 2 2
AFE g Aol Hestty | ‘ZRAENA AMEHE
<Table 6> Formation of Expert Groups olE 258t 38R pol| o &8l W= wAlEd £
Ay | vpeksta ZeHel Zr a3 AEEo] vheojxlod
Category Position Career ~
el e o AES Hhdate] TR as JfAEIITh
Expert 1 Professr Ph.D. in Computer Education RS e gt i 7t
E 96 Hementary School [More than 10 years, Master of Education,
Elmng‘;hgrdm l\i‘fetfhgﬁhﬁ;‘g%;dﬂ;%'m‘ Ly <Table 8> Expert Opinion Survey Results
Expert 710 Teacher Homeroom Teacher <tand VR
Elementary School . . andar
Expert 11 Torcher Received Al Convergence Education Verification Mean d . (very (?/Zr%‘
Expert 12~15 Smon%é;yC}]Secrhml Received Al Convergence Education factors deVrllatlo :ggiggﬁ::g appropriate)
Development
direction (1) 493+ 028 1 0.87
_ Devel t
AR7h B BRe AT ATFB] Fn el 4B 0591 057 06
ol xzAEe] AW W, SRR A&, Sue o) LeAmng gl 4g5 (o5 1 087
£9] A Ao AA, Wolw Tulx ALxe] 7 Relationship
821 8, 7S A, el BRI, E%"f] between goals 486 = 0.352 1 073
7¥A] E=A 9 whel A AL, Bl =(Likert) 58 FH:® and content
_ _ _ - System of
g fgale] AAsh AE7re) AwE oA w composition 48 0414 ! 06
“o‘]—_—ﬂ_X}— e %%% e 2 9}]\% Aok - E@‘S}%U} Difficulty 4.73 0.458 1 0.47
Interest 1 4g5 = 0352 1 073
A EEE P7E 5 AxE A&l 7 #3el degree........ : :
i} _ o Practicality | 4.8 0414 1 6
gk BdE o= yEERERE fAdstdlon, CVR
2 |t e 5. 213X s etug ZE20H HE

2 Lawshe(1975)[26]7} 743t At F4S 4
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<Table 9> Main contents of teaching and leaming by class

Class

Stepsof

-
=2,

O?i

(o —lN
S

S

=

L

Lo

re
=

o

9

ﬂ.]

=

oz ot
o

B
EAF RS AT £ T <Table 10>1} 2t}
= Avsl AF AR 2
T}

f=p=2
=

Ly

i

2k wg An F AR F
5 9 2
=3

H

No. activity Maincontentsofteachingandlearning v“i—/‘ﬂ = 1:} S <Table 11>3}
~ To give guidance on project activity topics and methods, A 20l F9qo 3R A7) d9 e A
Establish | and evaluation. _ _ _ -
key i- To introduce the project. 3 4 1709 7]'74'315 ool 3l 24 Y] &
1 project *A(éﬁ\titﬁlibefm‘ereadingthebookitolookatthecover o AT AMEE PR T R P7S ek 4
assign—§ and te
ments - Experience Al to experience Autodraw{27] and W E3e A ]6} DT AR AFE SRS olF
Quickdraw{28]. _ .
o A s o Aol #ek A st pale] FAFE & At
- Drawing your own Al robot with Autodraw. w0l F x5 whAoe] B Ao FA Al oS 1)
o1 i keyquestims‘]'ﬂ' I hether we W, < ] < Jm IR o=
can be friends with Al robots. AR ol et A= BH 2 Agr) srolx] FAd Al
_ - Reading the book and understanding the contents. _ . e = -
24 ~ Thinking about data through the contents of books. FFE vA § Avka AZsls o] Sold sow
*Knowingthenmningofdata classifyingfoodcards =t
- Knowing the meaning of supervised leaming. AT
que - Collecting the favorite food data of our classmates
77777777777777777 Project I Activity to classify by setting standards.
- Leaming Al training program <Table 10> Questionnaires
~ Learning with teachers (learning-and-following)
~ Training the data Area Questionnaire Items(QD Note
- Running the program Mo du
5~7 - Adding data and i . e
7 T e e iy g Knowledge - Un 1y, vou thirk you are faniliar with AI?. (it 5 prirts
Final testing derstanding il
- Finding out what other things around us can apply Vi e
these problemsolving methods ) ) ) le-chace
- Finding out what you want to know more about Al Kﬁ)ﬂgﬁ@m 2. Are you interested in AI? (Likert 5 ponts
- Reading books together scde)
- Talking about what would happen if Al robots did Knowledge - Un 3. Do you thirk you are using Al well in Mitiple-chace
8~9 our job derstanding | real fife? (et 5 prirts
o |~ Discussing traffic lights (the future that will change s
rrrrrrrrrrrrrrrrr project -2, T00Es) Value - Do you think acherves in AL wil b e
impleme Exploring past class materials and share stories Attitude a positive inpact o yaur life in the future? <0
ntation .~ Lhinking about the future that AT will change ©
10~1 I - Establishment of product production plan Vale - o ) ] Miltige-dice
1 - Producing products: Imagine the future I think and Attitude 2 4Are you familiar with mechine leaming? (Likart 5 prirts
express it in various ways with the group members scde)
(there are 1o restrictions on materials or methods such Knowledge - Un What kinds of Al devices do we use in
as clay and various art materials) derstanding | our daily lives? Cparrended
Fvalutio a presentation of project outcomes Process - The following are termns related to AL Pick ] )
12 N - Self-evaluation of project performance Function a word you know and write down all Mitide-dhice
- Peer-evaluate on project performance the nunbers.
Resulting ~ Whet are you rmost locking forward to fromy
reflux :— Presentation of project accomplishments Value - the devdlopment of AI? . Mitide dhrice
13 and - Displaying project outcomes in the classroom Attitude  — Whet are you ot ocx?mmd about with
persist— |- Writing a letter to a person the developnent of Al?

ence
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Independent  Samples

13> Mean Analysis with

Mann-Whitney U Test
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<Table 11> Survey Result for Pre-and-Post Education

102

(N = no. of response, R = response rate)
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<Table 12> Normality Test with Shapiro
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