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Development and Application of an Artificial Intelligence Education
Program for Elementary School Students: Focusing on CNN

R
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ABSTRACT

In this study, an educational program was developed to understand the principle of image recognition among artificial in-
telligence education for elementary school students, and the validity and effectiveness of the program were verified. Program
development was carried out through analysis, design, development, application, and evaluation/modification steps based on
the ADDIE model. First, to design an educational program, we analyzed key educational elements to understand the principles
of CNN and set the program’s goals based on this, and then developed a CNN-based image recognition artificial intelligence
education program for a total of 9 sessions. The educational program made it easier for elementary school learners to under-
stand CNN’s principles, which are generally considered difficult, by applying unplugged teaching methods, and developed them
in the form of actual experience, understanding, and utilization. To verify the developed educational program, the first and
second Delphi surveys were conducted and revised. The revised educational program was then applied to 54 students in two
classes of fifth grade elementary school students and the effectiveness was analyzed through observation and portfolio
evaluation.

Keywords: Al education, Al principle, Image Recognition, CNN, ADDIE
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Figure 1. CNN Image Processing
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Table 1. Applying CNN from the perspective of Bruner’s
Modes of Representations

Mode Modes of representation on CNN
Enactive
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Table 2. Core learning elements

CNN Core learning elements

The process by which the kernel
moves
Simplification through convolution
and pooling
Weight adjustment of neural
network through learning of
multiple images

Feature extraction

Simplification

Forming a cognitive
framework through
learning
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Table 3. Design of Instruction

Learning

element Content

Class

Concepts of | * Find out where computer vision is being useq
1 computer | *Learn what computer vision is and how
vision computers understand it.

» Understanding the computer’s recognition

2.3 Kernel and | process Using Sensory Blocking
stride * Understanding kernels and Strides using
workbooks and Entries
« Image classification experience using
Teachable Machine
Convolution | * Explain how to create training data to
4~6 and experience convolution

Classification| * Create test data in various forms
* Determine test data against the prepared
transparent film table

* Identify problems that can be solved with
Al and devise solutions

* Creation of a model through image
recognition learning

Development

of a program|
using image
recognition

* Create a program using the created model

411 1xA oS =233 A

IXWOML AFE o)A A4S BED

e AGFOEH olulx] <l2o] el F
0%“*7%1 F8H T YA ol BFol) B

& Saold B AFAS FUETE 1
1

e 2 (K

A
XA B 8o x fu

AFAA8E Y &olt}k o] 2 e AS-
Hols T A agtort 13 duto] iww
b ARG WAk F4R Al s 2
o] olm)A] Q2o et %3 YA Fahe S
oA olwA] 14L& ofE A& ofu|sh=A] AAEH
Ho= whEolnh

off L oy Ml

¢

r\j

e 4

= T
|
3‘.@ = AR H I 4 ,4> \

B Ao A= Table 49} Zo] =29, FY,
Webtoon Al Painter®] 37} Q1 3A% =7 &85}
Aot

4.1.2 2~3xA ASEZ2 O NS

221419 A 2(2019)2] A+
oA &3 AAAEHE AT EFe W8
o A2 Abgho] o] A& 3 Mol sk
AA™E LAA = A izt dEE ﬁ%%ﬁ}t g5o

= 01 o] Xl - iﬂ% A5sHA %

HA gFoz 7FrY

r

Bolol DU} oIIAE AN Saeizl

82=z}0] o]F| 2 Zo|EE 3T} 7|1E ATFA A

39 FEL NS BEER G2 24 W5 A
oo T 2AE 2l HEHow B
P BEL HE HAT o Fatel A
S0l FvE 7HA3 AFE S o] Aol tha) ol
AS=S AT F WA BEo T e Y
Hel 28 vmsts B2 AYsc

34418 BEL AMo] nEO|ER o|F3i &
)& 3 e dEens FEos TS,

skrte] F7]2 93 Vuforia Developer Portal
Bk 2xpAfoll 4] Zoldl
A& Fole A #E3}
5% 3tk o] AR A4 #AHL AR vHA
(Marken)©] E4& <128t AR vA 9 Ao A&
7V Aol st ARl olH g WHs S5t
o FASNA o]uA] A2l Ui Fwle} IS
et e & shTh

3xkA19] A A sl AE-| A AT A
g oHAE o]g3t EAS ;H—L_— 455 AT
%, AP A2G o] || A Hi} AL BoF
S 77} Zol =AE YIRS ST T HA &
FolAE AAE 8433t o] lelrﬂ: &8st A

BAL AFEE o9
o]

o N o AFE Fe BES APIT AAE 2098

Table 4. Experience image recognition Al (pixeDe] BH9l 2 AAE]o] Qo] B ojmlx B2 47}
QickDraw Tuning Webtoon Al Painter o] & HFsHl He FHE 24stdn. 2454
ojm A A AZE & e GFolAE olrA e EA

AFHRSE3E] =54 2748 3%) 47



rohi= Wpe] o9 b Selgi. )
BEAAE AT o] §31] 7ol ol 5
BT SdE T2, S

o} 3

1

o

2 AFsd FROR xﬂar Flek 2, Aol 2E
gfol=g whel ARFAN EFL Fit] 540
N R B PR L P EREAL 2

FFo X2

goz Agstgrk. ol Y e Bat
o] spgol B AAel Bl ‘olnA 24 2EA
o] EAL e delE ol & 9

& 2Egto|l= AEE ol3stEE
g’ olglal o] B¢l 2B AE(Object)7} 2Ez}o]
=& we} o] 53l A E S T H B8 Ae W
2oz EAS WE Z2IY9HE HEUT ©)F
gk 32kA] &5 CNN Z1de QlER] L2339 o
T &S HlwstA Table 59 2t

Table 5. Comparison of CNN concept and entry

program
CNN Entry program
Kernel Object named “kernel”
Stride Grid cells (20 pixels)
Convolution- collide kernel with square then draw
pooling
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Table 7. New facial expression verification process

(@ Posting stickers according to
facial expressions and rules

@ Draw a new
expression

Azs 58 TEEN TETEY

&

@ Check the expression
on the happy model

@ Check the expression
on the not-happy model

® Check the number of

pictures you see © Make a judgment
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=S oul 3 .
b The new expression would

be “not happy.*
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Table 8. 1st Delphi survey questions and content
validity ratio

Area Questions CVR

Is it appropriately structured as an Al
education program?

Is it appropriate to apply to the educational
field?

Will it have a positive effect on students’
perceptions of Al?

1

Curriculum
development
direction

0.8

Is it the right level for the upper grades of
elementary school?

Is it a suitable level for students who have
completed SW education in elementary
school?

Is this level appropriate for students
moving from the concrete operational
stage to the formal operational stage?

Is the course accessible to students with no|
previous training in image recognition Al?

0.8

Learning
level
appropriate-
ness

0.8

0.8
0.2

Is the class composition appropriate?

Is it possible to flexibly reorganize the
class?

Learning
Sequence

Does the order of the 1st to 5th class
sessions properly include content elements
that grasp the principle of CNN?

Does the 6th to 9th sessions (image
recognition program development) properly
include the content elements of the
application of the program to the Al agent?

Content
elements
appropriate-
ness

Is the content organized in a way that can
be used as an advance organizer for
learning CNN’s visual and symbolic
representations?

Is the feature division using the cartoon
character comparison in 1st class session
understandable through unplugged
activities?

Is characteristic identification through
kernel and stride of random images from
the 2nd to 3rd sessions understandable
through unplugged and EPL activities?

Is the model generation through CNN in the
4th to 5th sessions configured to be
understandable through unplugged
activities?

Is the verification of CNN unplugged
activities using the 6th session’s Teachable
Machine properly structured?

Is the agent development using the image
recognition model of the 7th to 9th sessions
properly structured?

Content
appropriate-
ness

0.8

0.8
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Table 9. Examples of developed training

programs
Instructional
Class i Example
Expenence - . -
1 . .

Kernel &
231 Stride
Convolution
4~6 &
Zding
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Table 10. Al Perceptions and Attitudes Survey

Items Questions
I understood the content of Al learning
Concept Through this acti\_/ity,‘l understood how
comprehension computers recognize images
I could create an image recognition model
using Entry
I can work together with my friends to
complete letter puzzles into final sentences.
Problem I can jdentify new facial _exp_ressif_)ns through
solving the' §t1cker facial expression identification
activity.
I can use an image recognition model of Entry
for problem solving.
. I was interested in Al learning
Alttudes 0 atisfied with Al learnin
toward Al - S .
1 would recommend Al learning to my friends

Table 11. Al Perceptions and Attitudes Survey

Questions Avg Std
Concept comprehension 442 2.76
Problem solving 44 2.89
Attitudes toward Al 454 2.58
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