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[Abstract]

This study analyzed the effects of mathematics lessons using an Al digital textbook on the
self-determination motivation of fourth-grade students. The experimental group received Al digital
textbook instruction, while the control group used traditional printed textbooks. In the experimental
group, prerequisite knowledge was assessed through a unit diagnostic test, lessons included workbook
problem-solving with formative assessments tailored to individual levels, and the unit ended with an
Al-based unit assessment. The control group was taught using printed textbooks. Results showed
statistically significant differences in intrinsic regulation and Relative Autonomy Index (RAI) between
groups. Within the experimental group, pre- and post-test comparisons also revealed significant
differences in external regulation, intrinsic regulation, and RAI, indicating a positive impact of Al

digital textbooks on students’ self-determination motivation in mathematics learning.

» Key words: Al Digital textbook, Al, Personalized Learning, Self-Determination Motivation,
Individualized Instruction
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I. Introduction
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II. Theoretical Background

1. Al Digital textbook

1.1 Features of Al Digital textbook
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1.2 Implementation plan for AI Digital textbook
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1.3 Literature review on Al Digital textbook
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2. Self-Determination motivation
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III. Methods

1. Research Procedures
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Table 1. ADDIE teaching and learning program model

Step Details

‘Analysis of previous studies
-Al Digital textbooks

Analysis -self-determination motivation

y -Analysis of the 4th grade, first semester
mathematics achievement standards and
educational content
-Setting and designing the direction of the
teaching and learning program
. -Designing learning objectives for each

Design esigning lea 9 0b
lesson
-Selecting the unit and sessions for
program application
-Developing the program for each session
Creating teaching and learning materials,

Developm -
and activity sheets

ent .
‘Assessment tools for measuring
effectiveness

Implemen | -Program implementation

tation -Learning management and feedback

. -Evaluation an nalysis of program

Evaluation va ug on and analysis of prog

effectiveness

2. Research Subjects and Research Design

& AE Al AR E 83t a5t 290l 25
M= 4ot ohgol gt A 1ARAY 5719 vlRlE &
ofuet IF2 A5l Hal B EAE +YstAct. o
AFAA] 7730 YRIgE D 255t 4shd 271 sk
457 Mg & 3t oI5(23%)= A AT te o ohu(22
Y2 AT ez ARslct 20259 A5 Al YAE
TAZE EAE 7], A AT SA AT 25 o]
Al XL RTAE ALGS] 2 o] Qiich 7o) 53]
WOl Al OXRRINE B Sot 290D 54
wole xSeigso] Lot il gt K712 571
oju] UAA 2L Table 29} 7}

Table 2. Research design
G, 0, X4 0;
G, 0, X2 0,4

G;: Experimental group

G,: Control group

0, 0;: Pre-test (assessing self-determination motivation
in mathematics learning)

X;: Mathematics class using Al Digital textbooks

X2: Mathematics class using traditional paper textbooks
03, 04: Post-test (assessing self-determination motivation
in mathematics learning)

3. Experimental treatment
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4. Inspection Tools
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Table 3. Experimental treatments for the experimental
and control groups

"Multiplication and Division" unit
“Bar graph” unit

Lesson 1

-Diagnostic assessment of the unit
-Identifying students’ learning levels
Lesson 2

-Introduction to the unit

-Exploring the content to be learned
-Reviewing previously learned concepts
Lessons 3-7

-Learning through the mathematics textbook
-Practicing with the mathematics workbook

. -Solving Formative Assessments in Al Digital
Experime

ntal Textbooks o .

-Automated Grading in Al Digital Textbooks

group
Lesson 8
-Real-life applications of mathematics and
math-related games
Lesson 9
-Review of learning content
-Unit assessment
-Automated Grading in Al Digital Textbooks
Lesson 10
-Review of learning content
-Providing similar questions based on
common errors in class
Lesson 1
-Introduction to the unit
-Exploring the content to be learned
-Reviewing previously learned concepts
Lessons 2-7
-Learning through the mathematics textbook
-Practicing with the mathematics workbook
-Workbook graded by the teacher

Control Lesson 8

group -Real-life applications of mathematics and

math-related games

Lesson 9

-Review of learning content

-Unit assessment

-Problem-solving with the teacher
Lesson 10

-Providing level-appropriate worksheets
-Problem-solving with the teacher
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A2 A4 (Relative Autonomy Index)S
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Table 4. Subscales of Self-Determination motivation

Cron
Subf . .
Detailed items bach’
actor
S o
-Parents get angry if I don’t study math.
Exter | -Parents reward me when I study math.
nal ‘Teacher praises me when I study math. 775
Regu | -Teacher punishes me if I don’t study math. | -
lation | -Parents tell me to study math.
-Teacher tells me to study math.
‘To gain recognition from my teacher.
Introi ‘To avoid being ignored by my teacher.
) ‘Because [ feel embarrassed if I'm bad at
ected
Requ math. 769
Iati%n ‘To avoid disappointing my parents.
‘To be seen as good at math by my friends.
‘To beat my competitors.
‘To understand class material.
‘To learn things I don’t know.
Ident . .
. -Because accumulating knowledge is
ified
Requ valuable. 913
Iati%n ‘Because math is useful in real life.
‘To understand harder topics in the future.
‘To review what I learned in class.
‘Because I enjoy it.
. -Because I enjoy the challenge of tough
Intrin
sic problems.
Requ ‘Because I like expanding my knowledge. | .950
Iati%n ‘Because it’s fun.
-Because I enjoy thinking about it.
‘To find answers to things [ don’t know.
RAI .903

5. Data Analysis
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IV. Result

1. Pre- and Post-Test Results of
Self-Determination Motivation Between Groups
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Table 5. Pre-Test of Self-Determination Motivation

M SD
Subfactor t o
EG CG EG CG

External
Regulation
Introjected
Regulation

Identified
Regulation

Intrinsic

Regulation
RAI

11.83 | 1214 | 4334 | 4.475 | -.236

12.91 | 1236 | 5.393 | 4.489 | .371

28.26 | 25.82 | 6.188 | 6.404 | 1.301

23.87
39.43

19.91
29.00

7.497
29.119

6.817 | 1.851

20.121 | 1.392 | 171
"p<.05, "p<.001
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Motivation in the Experimental Group
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