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A Study on Design Guidelines for Al Digital Textbooks through
‘Eye Tracking’ based Usability Evaluation
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Abstract

Since 2023, discussions on introducing AIDT in Korean public education have expanded, yet usability validation in
real classroom contexts remains limited. This study quantitatively analyzes elementary students’ AIDT experiences and
proposes user-centered design guidelines that support instructional flow and learning. Based on key usability issues
identified from prior studies on AIDT and DT, a simulated AIDT-based lesson was conducted and eye-tracking data
were collected to examine gaze patterns and screen-transition behaviors. The findings provide empirical evidence for
improving AIDT usability and informing future design and implementation in public classrooms.
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“ Research Scope

Participants | Grade 3-4 elementary classes
Platform | Company A's elementary math AIDT
Setup | student tablets + teacher monitor + digital board

B Literature Based Issue Identification

NMEEINCLEUET Key issues

Ey Total

= | 10 paper ’ 2. Fit of platform usage flow ‘

Issue sorting ’ 3. Subject specific feature conﬁguration‘

n BBG ’ 4. Ease of following instructions ‘

’ 1. Ul clarity of information/functions ‘

Simulated lesson based Usability Evaluation

Simulation Setup Participants
1 homeroom teacher, 4 students per class

Procedure

Platform shared, free form lesson.

Data method
1 student per team wore an Eye-tracker

n Usability Guideline Development

B. Issue Identification

C. Usability Evaluation
-Review of AIDT concerns | |- Identify pain points

-Review of feature needs -subject based usefulness

Guideline proposal
Suggest improvements based on the tested platform
and directions for ideal usability optimization

O3 1 7 g Qof
Fig. 1. Summary of research method
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Key issue 1. | Ul clarity of information/functions

Sub-issue(Observation focus) Method

1-1. Suitability of content visualization Heat map
1-2. Visual hierarchy Gazeﬁ‘e,nsity Scan path
1-3. Perceptual clarity Scan path
1-4. Responsiveness to instructions Scan path
1-5. Distraction factors Heatmap

Key issue 2. | Fit of platform usage flow

Sub-issue(Observation focus) Method

2-1. Predictable gaze flow Heat map
2-2. Minimization of scrolling Scan path

2-3. Presentation of auxiliary explanations ' Scan path

2-4. Ease of information navigation Scan path
2-5. Operational ease  WeEyZRIZdtoall  Scan path

Key issue 3. | Subject specific feature configuration

Sub-issue(Observation focus) Method
3-1. Problem-solving alignment Scan path
3-2. Support for cognitive processes Scan path
3-3. Error prevention Scan path
Key issue 4. | Ease of following instructions

Sub-issue(Observation focus) Method
4-1. Continuity of learning flow Time metric
4-2. Immediate feedback Scan path
4-3. Ease of information verification Time metric
4-4. Ease of instruction implementation Scan path
4-5, Practical classroom applicability Error rate

a7 2 MEelT X7 24 Aol

Fig. 2. Findings from the analysis of prior studies
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Fig. 4. Results of content visualization suitability analysis
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Dwell: 42s, Count: 151
42- second exploration with dispersed gaze

Six help requests occurred

“How do | write this?"

“how do | enter the answer?"
"What am | supposed to press...?"
“It's not working..."

“What is this.

“How do | write this?!"
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Fig. 8. Results of input error prevention analysis
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Key issue 1. | Ul clarity of information/functions

Category
AOI Data

Group A. Group B. Group C.

Severity | @O0 pBrief  @OO Brief = @OQO Brief
Frequency | @@Q sporadic’ @@@ Frequent @@@ Frequent

Low-impact, high-frequency gaze attraction to top bar and slide

Key issue 2. | Fit of platform usage flow

Category Group A. Group B.
AOI Data

Group C.

Scrolll Scroll

QOO Transient @ @@ Prolonged @ @@ Prolonged

Severity
Frequency | @@Q sporadic’ @@Q Sporadic. @@Q Sporadic

Intensive visual search during scrolling disrupts learning flow.

Key issue 3. | Subject specific feature configuration

Category Group A. Group B. Group C.
AOIl Data =) ) Not used
‘-—’ - (teacher refusal)

Severity Q@O Transient @@@ Prolonged  Not assessed
Frequency | @ @@ Frequent @ @@ Frequent. Not assessed

Modal input complexity leads to frequent errors and user confusion.

Key issue 4. | Ease of following instructions

Category Group A. Group B. Group C.
AOI Data = @D @«

Severity QOO Transient @ @@ Prolonged @@Q Transient
Frequency | @ OO onswitch @QQ onswitch @QOQ On switch

Screen mismatch during transitions leads to repeated visual search.
T2 10, 28 7Igk olfrof| WE OEY ot 2t vl
Fig. 10. Group comparison by literature based issues
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Key issue 1. | Ul clarity of information/functions
Guideline A Standardize teacher and student screens
with an instruction-centered layout
Reference  .—=..- -

Key issue 2. | Fit of platform usage flow

Design horizontal swipe/click transitions to
preserve full-screen awareness

Guideline B

Reference P

\

Key issue 3. | Subject specific feature configuration

Provide tutorial pop-ups for input rules to
maintain learning flow

Guideline C

Reference

Provide a dedicated writing mode button
with input locking and screen stabilization

Reference (e wms vonme ¢ "

Guideline D

Key issue 4. | Ease of following instructions

Align teacher and student screen layouts
and enable synchronization

Teacher s Student S
AIDT AIDT

Guideline E

Reference

Provide gwdance and recovery support for
technical errors and misoperations

e

Guideline F

Reference

a8l 11. ADT AR24 Jtol=zlel
Fig. 11. AIDT usability guidelines
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