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ABSTRACT
This study uses text mining to analyze 'Digital Education' course syllabi and
academic guidelines, aiming to identify content discrepancies arising from the
broad scope of this subject (newly established as a mandatory teaching profession
course in 2024) — and to suggest directions for curriculum development. Keyword
frequency, TF-IDF, network, and LDA topic modeling analyses were conducted on
60 syllabi from teacher training institutions and guidelines from three academic
T8 SLtcyta Chtel IR st SAAE societies. Core keywords such as ‘Al’, ‘Utilization’, and ‘Understanding’ ranked
highest across both sources, indicating shared recognition of key themes. However,
syllabi expanded toward practical keywords like 'Tool' and 'Application’, while
academic guidelines extended toward theoretical ones such as 'Concept' and
‘Problem’. Based on these findings, this study suggests that 'Digital Education’
curriculum design should integrate practical and theoretical dimensions in a
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Table 1. Summary of Prior Research on 'Digital Education’

Research Type | Author(s) Research Content
Seo. H Ideptiﬁed perceptions and needs for
Leé J" digital education courses across 5
(20é4j categories including content, delivery,
and support systems
Kim. K Developed and validated a 15-week
Hone. & | course across 4 domains: digital
(20%5) | literacy, utilization, ethics, and
b Cc])urse problem—solving
evelopment
&p Analyzed importance—performance
Content Design | Y00, M.. | gaps across 13 units: identified
Jin, S. theory—oriented limitations and
(2025) | proposed practice—centered
improvements
Analyzed objective—content—method—
Lee, M. | assessment alignment in syllabi from
(2026) 10 universities of education and
proposed a systematic design
Identified 9 of 18 Al/digital
Kwon, H. | competencies, including data—driven
(2024) feedback, as highest—priority need
areas
Percention Lee. D Generative Al and diverse digital tools
¢ 85) Hon’g D identified as top—priority improvement
. °\ | areas, with EdTech utilization as
Needs Analysis (2025) secondary
Kim. S Confirmed higher demand for Al
You J pedagogical competency (instructional
(202’5)' design, assessment, reflection) than for
Al understanding and ethics

Research Type | Author(s) Research Content
Significant Al literacy improvement
Lee, Y. |after practice—oriented delivery:
(2025) positive correlation between CT and
Al literacy
Kim. D Significant pre—post improvements in
(20‘26). all 9 sub—competencies using KERIS
Al/digital competency instrument
Confirmed perception change and
. Lee, Y., . o ;
Implementation Lee. G enhanced practice willingness in pre—
Effects (20’25)' service teachers after PBL—based
& digital education
Cases Jang, H Extracted 4 themes from pre-service
Yu%l’ G teachers' reflections: digital tool
(20’2 6), use, Al understanding, educational
application, and ethics
Lee. Y Categorized pre—post perception
Xia(’> A transitions into 6 types: dissolution,
(202’5)' maintenance, deepening, expansion,
meaning shift, and complex
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Table 2. Analysis Procedure

‘ Data Collection and Dataset Construction ‘
|

Keyword Refinement and Stopword Removal
(including boilerplate removal)

|

‘ Keyword Frequency Analysis (TF-IDF) ‘
|

‘ Keyword Network Analysis ‘
|

‘ Topic Modeling ‘
|

‘ Interpretation of Analysis Results and Discussion ‘

Table 3. Summary of Analysis Methods

Analysis Purpose Tools
method P (Python Library)
Frequency Identification of key keywords by Counter
occurrence count
Assessment of keyword importance
TE-IDF | by considering term frequency and Scikit—learn
document frequency
Keyword | Examination of co-occurrence | ooy
Network || anonsiips and centraiity among Matplotlib
keywords
LDA Topic | Extraction of latent topics and Gensim
Modeling | identification of topic composition enst
3.3.1 1= A3} TF-IDF 24
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Table 4. LDA Model Evaluation Metrics by Number of Topics

Data k | Coherence | Perplexity | Diversity | Stability
2 445 61.03 475 458
) 3 447 59.80 467 476
syllabi
4 469 59.81 465 322
5 498 59.90 494 249
2 489 41.55 420 .366
) 3 449 39.32 467 429
guidelines
4 421 39.63 463 447
5 419 40.06 421 523
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Table 5. Keyword Frequency and TF-IDF of Syllabi

Rank Keyword Frequency Keyword TF-IDF
1 Al 605 Al 25.25
2 Utilization 420 Utilization 14.66
3 | Understanding 305 Understanding 14.01
4 Learning 299 Learning 12.78
5 Instruction 235 Instruction 9.29
6 Tecl‘)hligilgy 118 Telc)hligla(igy 9.21
7 Tool 109 Application 6.98
8 Lecture 104 Method 6.62
9 Case 101 Technology 6.59
10 Application 98 Ethics 6.34
11 Concept 91 Competency 6.18
12 Design 90 Effect 6.13
13 | Student 86 Ed‘slg;ﬂ:’g“al 5.94
14 Ethics 85 Design 5.90
15 Subject 85 Course 5.75
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Table 6. Keyword Frequency and TF-IDF of Academic Guidelines

Rank Keyword Frequency Keyword TF-IDF
1 Al 115 Al 1.26
2 Utilization 78 Utilization 0.86
3 | Understanding 61 Understanding 0.67
4 | Curriculum 36 Digital 0.48

Technology
5 Learning 36 Curriculum 0.41
Digital .
6 Technology 33 Learning 0.40
7 Concept 25 Concept 0.28
Integration 25 Process 0.28
9 Process 24 Integration 0.27
10 Ethics 23 Foundation 0.27
11 Case 23 Ethics 0.27
12 Foundation 20 Case 0.26
13 Problem 19 Instruction 0.23
14 Technology 19 Design 0.23
15 Structure 18 Problem 0.22
Pracess
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Figure 1. Keyword Network Graph of Digital Education Course Syllabi
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Table 7. Keyword Centrality in Syllabi

Degree Betweenness Eigenvector
Rade Keypsond] Centrality Centrality Centrality
1 Utilization 0.914 0.102 0.082
2 Understanding 0.839 0.082 0.081
3 Learning 0.827 0.073 0.081
Stddent
Data

Al Technology Gase

Rank | Kepword | o B | Pty | Conmalty
4 Al 0.809 0.095 0.075
5 Instruction 0.778 0.039 0.081
6 Tool 0.666 0.021 0.079
7 Technology 0.618 0.015 0.077
8 Lecture 0.614 0.032 0.076
9 Application 0.592 0.018 0.072
10 Curriculum 0.591 0.015 0.072
11 Analysis 0.577 0.017 0.075
12 Foundation 0.552 0.009 0.075
13 Assignment 0.545 0.009 0.074
14 Content 0.531 0.006 0.074
15 Concept 0.528 0.01 0.071
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Table 8. Keyword Centrality in Academic Guidelines

Rank | Keyword | o B | FEEES | ety
1 Understanding 1.000 0.029 0.107
2 Learning 1.000 0.029 0.107
3 Utilization 1.000 0.029 0.107
4 Al 1.000 0.029 0.107
5 Case 1.000 0.029 0.107
6 Concept 0.904 0.021 0.101
7 Process 0.896 0.016 0.103
8 Problem 0.896 0.016 0.103
9 Technology 0.885 0.018 0.101
10 | Digital Ethics 0.868 0.019 0.098
11 Curriculum 0.838 0.013 0.099
12 Integration 0.838 0.013 0.099
13 Ethics 0.838 0.013 0.099
14 Data 0.821 0.012 0.098
15 Information 0.821 0.012 0.098
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Table 9. Topics Extracted from Syllabi

Common
Keywords

Unique Proportion

Topic | Topic Name RE—— )

Design,
Application,
Student,
Case, Ethics,
Field EdTech,

Application Concept,
1 and Fthics Lecture, 63.6
of Digital Technology,
Education Educational
Setting,
Generative
Al Method,
Al Utilization, Effect

Learning,
Understanding,
Instruction,
Digital
Technology,
Tool,
Application,
Lecture, Method

Case,
Curriculum,
Digital Tool,

Concept,
Instructor,
Technology,
Ethics, Goal,
Content,
Generative
Al

Student,
Use, Google,
Instructor,
Content,
Digital Tool, 13.2
Provision,
Foundation,
Share,
Technology

Enhancing
Digital
Competency
of Instructors

Development
of Educational
Content using

Digital Tools
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Topic 12 A B9 I & 7IY9=53 ‘Design’,
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Table 10. Topics Extracted from Academic Guidelines

. . Common Unique Proportion
e plepia s Keywords Keywords (%)
Instruction,
Field Practice,
Application Educational
and Literacy o Setting,
! Enhancement | AL Utlization, Digital 138
of Digital Understa_ndmg, Literacy,
Education Lea;mng, Instructor,
Currllcplum, Student
Digital
Problem Technology, Process,
Identification Ethics, Concept Problem,
and Solution Solution,
2 . . 86.2
Strategies Design,
in Digital Strategies,
Education Explanation
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Table 11. Content analysis based on the Ministry of Education
curriculum framework

R . KAEIM
Domain epresentative KACE | KSET -
keywords KAIE
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