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Abstract

Adaptive learning system utilizing Al and digital technology are emerging as the core of educational innovation. It is
worth trying an educational program utilizing an adaptive learning system to implement adaptive learning in programming
education. In this study, we applied an educational program to 38 4th and Sth grade elementary school students to
analyze the effectiveness of programming education using an adaptive learning system. As a result, it was confirmed that
programming education using an adaptive learning system is effective in increasing the value of SW, CT efficacy, and
SW interest. Although limited interpretation is required, it was found to be more effective for students with low
self-directed learning ability. In future studies, we expect to supplement the limitations of this study and analyze the
effect of programming education using an adaptive learning system in more depth and in a wider range, thereby
contributing to the development of a programming education model tailored to the characteristics of each student.
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Table 1. Basic information of the students in the study

Category N %
School year " grade 19 0
y 5" grade 19 50
Male 18 474

Gender
Female 20 52.6
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Fig. 1. Procedures of the study
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Area Cronbach’s a
SW value 0.951
Pre—test CT efficacy 0.908 0972
SW interest 0.899
SW value 0.949
Post-test CT efficacy 0.953 0977
SW interest 0.958
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Table 3. Contents of program

Period. Activity

‘Learn about SW and programming

‘Install the adaptive learning platform and learn
how to use it

-Experience simple programming through storytelling

1-2

-Learn about programming languages
-Experience simple block coding

‘Learn at the level of each individual learmner
using an adaptive learning platform

34

-Learn about sequential and repetitive structures
-Solve sequential and repetitive structure missions
5-6 |with an adaptive learning platform

‘Learn at the level of each individual learmner
using an adaptive learning platform

‘Learn about the selection structure

-Solve the selection structure mission of the

7-8 |adaptive learning platform

‘Learn according to the leamer's level (e.g. game
creation or storytelling programming)

-Learn about input, processing, and output of data
-Solve missions for input and output of data on
an adaptive leamning platform

9-10 |-Leamn according to the leamer's level (e.g. game
creation or storyteling programming)

‘Wrapping up the education program and sharing

thoughts on adaptive learning

O 2 ug Z2OY M8 25
Fig. 2. Application of education program
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Table 4. SW education effectiveness pre—post difference
analysis

Area Pre(N=38) |Post(N=38) T
M |SD| M |SD P

SW value |352 |0.89(4.22]079| -4.08™ | <001
CT efficacy |341 |0.88]4.08/090| -356~ | .001

SW interest | 340 |0.89]4.11{085| -3.65 <001

Education | 4 /o | 054,16/ 0.79| -405™ | <00t

effec’[iveness

“p<.01, "p<.001
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Table 5. Correlation between self-directed learning ability
and SW effectiveness pre—test

Pearson correlation

Variable coefficient ()

Self-directed
learning ability &

SW education 0.308 0.06 38

effectiveness

pre—test

Ao A1 FEA o
59 ko] 4eA £4 23, Pearson Wﬂr

& 7

== 03088 UEEOH, p = 006002 95
0.055 =HstAtt ol AR} Z}ﬂzcﬂ &
559 1ol BAFHCE Fov| FAAAT} §le
< YeRATh weba, 1 a3 Qs Ar|FEH
S5y swus &I IAYE dFHATG
B 2AE 5t o) vigoE Swus aike}
ANFEA 55d 1t BAE ASHoE BY
at7] 98l A 39 BAe AAstHon 1 A3

¥ 6 AP|FEN stEsHOR olst SWHs &1
Table 6. SW education effectiveness due to self-directed
learning

B SE B t 0 R
-534 196 -44 | 273 010 0.171
Independent variable : Self-directed learning ability
Dependent variable : SW education effectiveness
#p< 05
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Table 7. Student interview

Question

Activity

Usefulness
of adaptive
learning
system

‘It was good that | could study at my own
level.

It felt like | was repeating the parts | was
bad at because it allowed me to re-do the
parts | got wrong.

‘It was good that | could check the answer
right away after solving the problem.

‘It was more convenient than the usual way
of studying because | could do it on my own
at my own will.

Learning
motivation
in adaptive
learning
systems

‘It was nice to set goals and get coins every
time | achieved them.

‘| felt a sense of accomplishment as |
achieved each goal.

-The fact that | could solve increasingly
difficult problems motivated me to continue
learning.

‘| could easily study programming because of
the music and sound effects that made it feel
like a fun game.

| felt good when | succeeded in completing
a programming mission.

Feedback
from Al
tutor

“The Al tutor immediately explained why | got
the wrong answer, so | didn't repeat that
mistake.

‘Thanks to the Al tutor, | was able to fix my
mistakes quickly.

"The Al tutor tells me where | made a
mistake.

-The Al tutor praises me and tells me where
| got it wrong, but it seems to repeat similar
things.

Overall
impressions,

‘| want to study other subjects like this.

‘It was fun to come up with my own ideas
and input them myself.

‘| learned that SW is important through
studying.

‘| was frustrated when | couldn't solve it
even after looking at the hints.

‘It was hard to wait when it took a while to
load because of the wifi.

‘| think | entered the correct answer the
same way, but sometimes it worked and

sometimes it didn't.
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