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An Analysis of the Effects of AI Digital Textbook

Adoption and Usage Experience on Teachers’
Perceptions and Implementation Challenges
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ABSTRACT

This study analyzed teachers’ perceptions of Al digital textbooks and the difficulties they
experienced in utilizing them during lessons, focusing on differences based on adoption and
usage status among 206 elementary, middle, and high school teachers. Teachers’ perceptions
were measured across seven factors—effectiveness, interaction, usefulness, ease of use,
intention to use, innovativeness, and interest—while difficulties were categorized into four
domains: individual, teacher-student, teacher-institution, and teacher-organization/society.
The results revealed that teachers with actual classroom experience using Al digital textbooks

s QM 1SS WAk showed significantly more positive perceptions across all factors, whereas difficulties were

HEMSIE  ARBIHStD APECHS ZEE ST} found to be substantial across all four domains. In addition, the structural equation modeling
T4 (DAIKKR (SEM) results indicated a dual mediation structure in which teachers’ interest and ease of

Loen 20254 11 042 use influenced their intention to use AI digital textbooks through perceived effectiveness.

MARIZ 20264 038 04 These findings suggest that actual experience with AI digital textbooks positively shapes

ety 20264 032 252! teachers’ perceptions and highlight the need for practical support—such as infrastructure

gl 20264 058 11 enhancement, institutional assistance, and teacher training—to promote their sustainable

use in educational settings.
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Table 1. Characteristics of Research Subjects
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Table 2. Descriptive Statistics by Factor

Factor ‘ M ‘ SD ‘ Skewness ‘ Kurtosis
Perception Survey
Effectiveness 242 1 099 | 0135 | -0.589
Interaction 235 | 1.14 0.519 -0.659
Usefulness 276 | 1.06 | -0.190 | -0.761
Ease of Use 2776 | 1.09 | 0.005 -0.871
Intention to Use 2771 | 0.98 0.147 -0.483
Innovativeness 3.34 | 0.90 | -0.914 | 0.739
Interest 2.55 | 1.16 | 0.194 | -0.950
AIDT Difficulty Survey
Teacher — Individual 352 | 093 | -044 | -0.472
Teacher — Student 394 | 0.87 | -0.919 | 0.646
Teacher — Institution 3.97 | 0.86 | -0.865 | 0.477
Teacher — Organization/Society | 3.90 | 0.84 | -0.452 | -0.577
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Figure 1. Correlation Heatmap among Variables Related to Al Digital
Textbooks
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Table 3. Differences in Factor—Based Perceptions Depending on the
Presence or Absence of AIDT Implementation

Response by Factor
N | M |
Perception Survey

) Adopted | 94 2.58 1.07 214
Effectiveness .
NA 112 | 229 | 091 | (033)

. Adopted 94 2.43 1.25 0.91
Effectiveness .
NA 112 | 228 | 1.05 | (363)

Adopted | 94 2.90 1.16 1.80
Usefulness .

NA 112 2.63 0.95 (.73)

Adopted 94 2.90 1.13 1.74

NA 112 | 2.64 | 1.05 | (084)

Adopted | 94 2.88 1.02 2.19

Intention to Use
NA 112 | 258 | 093 | (030)

Category t(p)

Ease of Use

. Adopted | 94 3.41 0.87 0.95
Innovativeness .
NA 112 3.29 0.93 (.344)

Adopted | 94 2.71 1.22 118
Interest .
NA 112 | 242 | 110 | CO7D)
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Response by Factor
Category t(p)
N | M |
AIDT Difficulty Survey

Teacher Adopted | 94 331 | 089 | —2095
—Individual NA 112 | 369 | 093 | (004)
Teacher Adopted | 94 378 | 095 | 245
— Student NA 112 | 407 | 078 | (019
Teadher Adopted | 94 374 | 086 | -351
— Institution NA 112 | 416 | 082 | (K001
Teacher — Adopted | 94 386 | 0.88 | —0.898
Organization/Society NA 112 397 | 0.81 (.370)

Differences in Factor-Based Perceptions Depending on

the Presence or Absence of AIDT Implementation
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— Individual — Student — Institution
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Figure 2. Differences in Factor—Based Perceptions Depending on the
Presence or Absence of AIDT Implementation
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Table 4. Differences in Factor—Based Perceptions According to AIDT
Use in Classrooms

Response by Factor

Categor t(p)
B N [ M [ P
Perception Survey
. Used 46 2.74 0.98 2.49
Effectiveness .
NotUsed | 160 | 233 | 098 | (014)
) Used 46 2.67 1.31 218
Interaction .
Not Used 160 2.25 1.07 (.031)
Used 46 3.04 | 112 2.09
Usefulness :
Not Used | 160 | 2.68 | 1.03 | (038)
. (U Used 46 325 | 1.13 3.55
ase of Use
Not Used 160 2.62 1.04 | (00D
: Used 46 | 323 [ 090 | 404
Intention to Use .
Not Used 160 2.57 0.95 | (£.001)
A Used 46 | 360 | 0.63 | 214
Innovativeness .
NotUsed | 160 | 3.27 | 095 | (034)
Used 46 | 286 | 1.20 | p04
Interest R
Not Used | 160 | 2.46 | 1.14 | (043)
AIDT Difficulty Survey
Teacher — Used 46 | 323 | 103 | _p38
Individual Not Used | 160 | 3.60 | 0.89 | (018)
Teacher — Used 46 407 | 0.96 1.14
Student NotUsed | 160 | 390 | 0.84 | (257)
Teacher - Used 46 | 386 | 1.07 | —096
Institution Not Used | 160 | 4.00 | 090 | (336)
Teacher — Used 46 3.78 | 0.99 “132
Organization/ :
NotUsed | 160 | 396 | 0.79 | (189)

Society

Differences in Factor-Based Perceptions According to AIDT Use in
Classrooms

3.5 3.27
3 268 2.62

25 233 2.25 P 8 :
) 7 e :
15 i o i . :
1 22 :

05 i i ;
0 = -

Effectiveness  Interaction Usefulness  Ease of Use Intentlonto Innovativeness  Interest

Figure 3. Differences in Factor—Based Perceptions According to AIDT
Use in Classrooms
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Table 5. Direct, Indirect, and Total Effects of Teachers” Perceptions on
Intention to Use among Al Digital Textbook — Experienced Teachers

Effect 95% CI
Category Path S B p (Bootstrap)
interest Direct | 0297 | 0007 | [0.167,0.489)
Intention to Use
Interest interest —
Effectiveness — | Indirect | 0207 | <.001 | [0.102,0.313]
Intention to Use
Total Effect 0.551 - [0.423, 0.695]
Ease of Use — .
. Direct | 0329 | 0004 [0.192,0.473]
Intention to Use
Ease of | Ease of Use —
Use Effectiveness — | Indirect | 0220 | <.001 | [0.120,0.341]
Intention to Use
Total Effect 0.594 - [0.463,0.718]
| Bffectveness ~ | 0s30 | coor | 10.509,0771)
Fffectiveness | Intention to Use
Total Effect 0.683 - [0.551, 0.830]

> Intention to Use

v'

Figure 4. Research Model for Teachers Experienced with Al Digital
Textbooks
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