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Analysis of Learner Behavior in Al Literacy Projects
Using Text Mining-Based Topic Modeling: Targeting
Non-IT Majors in Higher Education
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ABSTRACT

This study aims to analyze learners’ behaviors in an Al literacy course offered
to non-IT major university students by applying text mining techniques to the
qualitative outcomes of their final projects. The final project reports were collected
from a total of 246 students in seven course sections offered between the second
semester of 2023 and the second semester of 2025. The text mining analysis
consisted of keyword frequency analysis, topic modeling, and network analysis.
The results showed that the final project reports mainly focused on Al-based
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Table 1. Previous studies about Al literacy definition’

Reference Definition

the ability to understand and utilize Al in
Ng et al. various contexts, and to monitor and reflectively
(202D[7] think about Al application tools, as well as to

apply and evaluate them.

Southworth et
al.(2023)
[8]

the ability to understand, utilize, evaluate, and
ethically harmonize Al

Yuan, Tasi, & Chen

the ability to effectively and ethically utilize
products incorporating Al technology,

(2024)[9] encompassing K—12 and higher education, as
well as teacher and general education.
Chee et al a holistic competency to utilize Al across all
2024)[5] ’ aspects of life, critically evaluate Al technology,

and interact effectively with Al
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Table 2. Problem—solving activities with Al in the Al literacy class

W Area Data Machine Learning
Titanic
Survival Supervised learning
5 Education Academic (Classification)
‘Warning
Math Grade Hierarchical Clustering
Steve Jobs
Speech

Text mining— Word clouds,

6 Culture op song lyrics . . L
bop song 1y sentiment analysis, statistics

Guardians
articles
Customer Supervised learning
churning (Classification)
Kangnam

7 Economy &

House prices Supervised learning (linear

lowa House regression)
prices
Garbage - Supervised learning
9 | Environment ) (Classification)
Birds - Hierarchical Clustering
- Supervised learning
Stroke (Classification) PCA
10 Health - -
BMI - Supervised learning
(linear regression)PCA
Mall customer
11 Business Car renting K-means clustering
service
ATZJE{ Al 2§ 232 Chee et al.(2024)0] AH|A|

g e 7IRe 2 Alol thgh ofsll, AleE E83 O
S EF =3E E(OrangeS)g 283k tlojE 7|8k AT 4
& , A% 4] dHolgE

91”31” = Z“l?l 7<ﬂ He), Al 885 HH-OrI'—

”W o ATRAISIE ZRAES 495k 1573 4
A= QATHA AL, 2025). E6] 55F2FE = owﬁo]
7"“ m2HES 2957 S5 BRI 2 Yo vlolels

EIAE 00| 7|t E4] RHAR™S T AIZ|E[2{A| ZRHE

SHEAH A9l 24: it u KoM ITHIHSALE cldez 92



THE JOURNAL OF KOREAN ASSOCIATION OF COMPUTER EDUCATION Volume 29, Issue 9, 2026

g8alA A estEolA 27 2 570 6H':Jf?]'
ElAE olo]d i} ojn|z] BAlS 2835t A=
dF B2 £ EkS (A= 2835}, AZoas X]Eﬂ-%

7ot 39 8 T B2 =ol7] A% FHE 24
2}l Z4(PCA), H|Z

Clustering) 52 35}

2 TSt

[AR=)

o]-m-lg
o it

>

o2

ol

7

[e]

)

ot

rr

il

L

2

2
19 &g

e

re
Oy
T 2

HU [>
2
[m
m|m

1o
2
[m
=)
Do £l

2 rlr

2
i
N
e g
|o
b %
40 -
Y
I
i ll=|
to hu
o_>|:
g

3, IOlEij—%}
Argstal, ¢ AlZtol|l Orange3& &8

8o AT G ZiE, TheFst mAled 7|
s —E‘.—’ﬁu z| 2o el Ml olojE] AlZsE A
ANE B2 59 & HHEZO R 4]

o mo 2 SboyE o |H T x

Based on data
fromm 6 domains
for !ho mini

proje

0000

Education Ecoromy Busioess  Culture Environment  Health

Prablem Definition Data Collection
& Objectives & Preprocessing
« Explain the necessty » Collect redevant data

of the grckiem
« Define the purpose ’mm o i

of the project

Al Model Development
with Orange3

« Agoly machine learning

i dless using Oranged
« Buskd Al modils.

omp /

_,_‘\ Performance Analysis
\, of Various Models

|IQ| Comuteperomance
prmney= ko
o

Data Visualization,

&

Iterative Process
Regeat these steps
throughout the 6 weeks
%0 strangthen analysis,
modeling, and insights.

Selection of

the Optimal Model

- dansiy the best
pertarmeg model

+ dustity the selection

ssuadcation welgats.

Figure 1. Steps in the Problem—solving Project with Al(Developed by
MiriCavas AI)
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Table 3. A procedure of the BERTopic—based topic modeling '
Step Phase / Task

Technical Description

Acquisition of raw project report text

1 Data Collection
data.

Removal of report templates, headers,

2 Text Cleaning footers, and redundant symbols.
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Step Phase / Task Technical Description
Terminolo Normalization and unification of
3 &y machine learning and data analytics

Standardization
terms.

. Saving the preprocessed documents
Data Persistence & prep

4 oo optimized for embedding text
(Preprocessing) .
generation.
5 Data Loading Importing the preprocessed document

dataset into the BERTopic pipeline.

6 Topic Representation | Additional text refinement tailored for
Preprocessing final topic representation extraction.

Table 4. Number of Participants in each ter

Term Num of S Num of Class
2023-2 35 1
2024-1 72 2
2024-2 64 2
2025-1 75 2

5 770 8710] Wold SIS S aupEE BT A,
s %

e LA A2(32.5%)2 7V BE 8l8-e AeL, o
Vector Embedding enerating document vector S [ s
7 Generation embeddmgsAacross different So7 FEHAAYWE(19.5%), AATet)sH(17.5%), H]
1 embedd”(lg mfodel& S ITIE BE(16.7%), RAAB(3.8%)2 FEE Ao 2
. . . Applying UMAP (Uniform Manifo
8 D1mensmpahty Approximation and Projection) for A=l
Reduction .
feature reduction.
9 Density—Based Conducting document clustering Table 5. Num of students by college
Clustering utilizing HDBSCAN. Coll N =
ollege um o
10 Topic Keyword Extracting distinctive topic keywords - g - -
Extraction using the BERTopic framework. Humanities & Social Sciences 80 32.5
Representation Comparative analysis of topic Business 48 19.5
11 CF())m arison representations using Default, Natural Sciences 3 175
P KeyBERT, and MMR methods. Engincering 1 67
Exporting document—topic . :
12 NRfsultEﬁort & assignments, topic metadata, and co— Medical Eh 13.8
ctwork Vapping occurrence network data. Total 246 100
B Ao 7 BN she JYT 2ROz 4
éio}?(] o1, Ml 712 &9 2dl(Default Representation, 4. AF Az}
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Table 6. Keyword frequency in students’reports

word frequency word frequency
1 data 1397 31 AdaBoost 207
2 prediction 1116 32 diverse 206
3 high 674 33 age 200
4 analysis 669 34 basis 200
5 model 604 35 stress 195
6 | confirmation 524 36 ratio 193
7 sleep 475 37 scatter plot 193
8 value 408 38 case 189
9 use 406 39 health 189
10 group 327 40 variable 182
11 image 304 41 diabetes 176
| R | e e ] s
13 effect 298 43 exercise 156
14 | naive bayes 291 44 time 155
15 | random forest 285 45 file 154
16 result 277 46 low 152
17 kaggle 275 47 distribution 149
18| person 1| 48 R%;fésggn 149
19 pmfg:smg 262 49 photo 149
20 | classification 249 50 level 147
21 customer 244 51 test 146
22 many 233 52 type 145
23 related 233 53 problem 144
24 | neural network 230 54 patient 143
25 people 227 55 information 141
26 factor 222 56 relationship 138
27 | performance 219 57 Accuracy 137
28 topic 219 58 obesity 134
29 feature 212 59 possibility 134
30 Al 210 60 disease 131

FA @ole dd & dol7t b Hol 545k A
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Figure 2. Wordclouds in project reports
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Table 7. Topics modeling results based BERTopic

Topic | Count | % Main keywords top 7
data, model, neural network, prediction,
0 59 240 Naive Bayes, diabetes, obesity
Sleep disorder, adolescence, data, model,
1 33 13.4 | impact, mental health, academic performance,

depression

Customer, Data, consumption, marketing,

2 8 11.4 product, strategy

data, similar, Random forest, Idol, Prediction,

3 24 19.80 Topic, Word Clouds

data, type, Regional analysis, model,

4 22 | 8.90 Clustering, Learning, Random Forest

Frequently appearing, data, new article,

5 15 6.10 e .
preprocess, prediction, score, favorite

play, data, snow, positive, contents, popular
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Table 8. Keywords and weight in Topic 1

topic Weight topic Weight

Data 0.0368 16 Drug 0.0103

2 Model 0.0308 17 | Lung Cancer 0.0101
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topic Weight topic Weight topic Weight topic Weight
3| Neural 00261 | 18 | ScatterPlot | 0.0101 12| Insomnia | 00098 |27 | Prediction |08
Network Model
4 Prediction 0.0222 19 | Heart Disease 0.0099 13 | Sleep Duration | 0.0097 28 Suggests 0.008
5 Naive Bayes 0.0172 20 Accuracy 0.0094 14 Crime 0.0096 29 | Blood Pressure 0.0078
6 Diabetes 0.0171 21 Exists 0.0092 15| Sleep Apnea 0.0094 30 Prevention 0.0077
7 Obesity 0.0158 22 Clustering 0.009
8 Impact 0.0157 23 Predicting 0.0088
9 | Random Forest |  0.0153 24 Patient 0.0088 4.2.3 £93: 174 ulAE, AH)z} P9 BA
10 Value 0.0133 25 AUC Value 0.0086
A So] 285t 7]gh oo
11 BMI 0013 | 26 | Blood Pressure | 0.0084 SPSC] e 71T ZeAEL 3R Exe 27 o
12| AdaBoost | 00127 | 27 PCA 0.0083 OB E FAH = Y Moyt &R} Y5 B0 5
13|  Health 00125 | 28 Level 0.0082 ojF 1 e AT 4 Ak
14 | Because 0.0114 | 29 DRlslk of 0.0082
eveloping Table 10. Keywords and weight in Topic 3
15| Cholesterol 0.0104 30 Index 0.0081 , Tieh - ih
topic eight topic eight
1 | Customer 0.0583 | 16 héi‘rr;ee““g 0.0107
4% B0l A AUC 33} Accuracy M2 S 485t ; . YTTRETRRNEY dg}y ot
ata . ode .
Ho]E] AlZStof| A= Scatter plotS 7Hg &ol 283 7
O]E i H:j I plotE 718 Wel 283 2 3 | Purchase 0.0244 | 18 | Advertising | 0.0104
e 4 | Consumption 0.0223 19 Strategy 0.0102
: . 5 Marketing 0.0202 20 Consumer 0.0101
i 7} A M3EF &3 B A

4.2.2 Em2: 247, A g s 24 6 | Product | 00201 | 21| Romance | 0.0097

shiEo] 3 7Y A E A EW2 F2 7 Strategy 0.0198 | 22 | C3 Cluster 0.0096
2,40, A o BE FAR 2N sy g s S| Kuede | 00182 [ 23] Drama | 0.00%
13} 2= 9)oiT} 9 Online 0.0148 24 Which 0.0094

=W B0 A EH 29 A7 Mg glAto] JAds 10 Shopping 0.0137 25 Preference 0.0091

_ _ 11 | Product Item 0.0136 26 Influencer 0.0091
olehe Ag o & Utk B 2004 £ Holol ot B4 oir o T prenes 003
opic . reference )
o] MY @ol o]FojFl o, JA, &5, AEHA, HAE :

N Lo o A ado] A7 A 2315 tlo] = 13 Promotion 0.0114 28 Group 0.0082
Z1Esh g2 2e7t el 2 Ajeier ARE Hofgol 14| Box Plot 0.0112 | 29 Genre 0.0081
’d & (correlation)zt 7 54 oH= 2o BA | Qlct

15 Pattern 0.0108 30 Loan 0.0081
ol 7 2ol
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Table 9. Keywords and weight in Topic 2

topic Weight topic Weight
1 | Sleep Disorder | 0.0465 16 Stress 0.0094
2 Adolescents 0.0430 17 | Random Forest |  0.0091
3 Data 00339 | 18| . Dl 0.0091
Technology
4| Model 0.0242 | 19 | Depressive 009y
Disorder
5 Impact 0.0187 20 Affecting 0.009
6 | Mental Health | 0.0163 21 Naive Bayes 0.0089
7 Academic 0.0147 29 Superv}sed 0.0087
Performance Learning
8 | Substance Use | 0.0106 23 Correlation 0.0087
9 Depression 0.0104 24 Obstructive 0.0086
Sleep Apnea
10 Topic 0.0101 25 Index 0.0081
11 Alcohol 0.01 26 Scatter Plot 0.0083
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9] Akl HAE BAE U7k 5020 7HLE BAS
2] Qe SYSE fAIIA ofol S Lge] 1AL 24
shal & el Foll A¥AEe AR, F=29 5
H(Rating) % 7 (average)t Al (love)olzts 54 ©
of 7, &9l &4 5ol tigh =97} o] FofX Zlog & 4
At
Table 11. Keywords and weight in Topic 4
topic Weight topic Weight
1 Data 0.0404 16 Lyrics 0.0106
2 Similar 0.0191 17 | Group / Cluster |  0.0193
3 | Random Forest | 0.0179 18 Product 0.0095
4 Idol 0.0157 19 Marketing 0.0091
5 Customer 0.0157 20 AdaBoost 0.0091
6 Prediction 0.014 21 Excel 0.0088
7 Topic 0.0136 22 Rating 0.0163
8 | Word Cloud 0.0134 23 Scatter Plot 0.0086
9 Test 0.0218 24 | Mean / Average | 0.0162
10 Wine 0.0127 25 Number 0.0082
11 Fruit 0.0125 26 | Naive Bayes 0.0082
12 SVM 0.0124 | 27 Sﬁfaerrgiiffgd 0.008
13|  AUC Score 0.0119 28 | Understanding 0.0077
14 Newal 00207 |29 | Image 0.015
15 Orange 0.0116 30 love 0.0075

4.2.5 B9 5: 3|7 8A 53

o

Ex 501]*1 SHche e F2 A=dE 2 £
o sigote= = “fol et A g9 2AS
aff 1y “EX"EOH ek} ofol e.oF gk
Red 7 FYEL #\M Zk(house price)olH =
(stock price)& FAI & th2 QI3iTt. clolEof g &4
& A9 E/dolu Q17| &, B} Fof tigh o] AT
F2 mAileld 7ML 2= logistic regressiond} random
forest7} A5 At

4 AlZtoll= linear regressiont @2pof thgk Aol
A= A= 9 BAS S0l 71 olslist] ol
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Table 12. Keywords and weight in Topic 5

topic Weight topic Weight
1 Data 0.0515 16 Stock Price 0.0106
2 Type 0.0219 17 Test 0.0104
3 ifiloyr;f‘; 00182 | 18 |  Average 0.01
4 Model 0.0163 19 | Classification 0.0098
5 Clustering 0.0161 20 Box Plot 0.0096

topic Weight topic Weight

6 %ﬂiﬁg r/ 0.0153 | 21 | HousePrice | 0.0094

7 Learning 0.0139 22 Chungnam 0.0093

8 Real Estate 0.0136 23 Orange 0.0089

9 | Random Forest | 0.0129 24 Scatter Plot 0.0087

10 Search 0.0123 25 Price 0.0086

1 ng;fé:;izn 00115 | 26 Tmage 0.0086

12 Popularity 0.0115 27 Child 0.0078

13 Investment 0.011 28 Accuracy 0.0076

14 Service 0.0109 29 Al 0.0076

15 Strategy 0.0106 30 AdaBoost 0.0075

4.2.6 £9 6: A& U A& 72 7|AFEA

£ 6ol 4] SATHE FAL o 74 F S50 Al
2 HAE o, @B}, FT, AE2 5 A T4 BHo] F
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7h5 Fhrielzol [4aA] B4 JIgko] Aol F4le
2 2 718 A HloEl Ml 4ol Hsae e

At

A= S SolA 7HHAATE F=e] AR 2 ot
= 71AHE 7HAE 4 AL G sk Rl ojgh ARt
A A2 W 52 Agstlnh. @ A 37F A2 2y

o4 &4 3t(unnecessary) @ojE 2% (notepad)°l
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Table 13. Keywords and weight in Topic 6

topic Weight topic Weight
1 ir;ggjﬁgg 00723 | 13 |  Screen 0.0106
2 Data 0.0289 14 Performed 0.0102
3 | News Article 0.0192 15 Player 0.0101
4 | Preprocessing 0.0189 16 S;ig;;‘;t 0.0096
5 Prediction 0.0187 17 Work 0.0096
6 Score 0.0157 18 Sport 0.0096
7 Favorite 0.0151 19 Football 0.0094
8 Baseball 0.0131 20 Kaggle 0.0093
9 Clustered 0.0131 21 Overseas 0.0092
10 Curious 0.0125 22 Recent 0.0091
11 Called 0.0122 23 Notepad 0.0091
12 Viewing 0.0112 24 | Unnecessary 0.009
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4.2.7 E9 7: 93}, =2t Ald § 24 4371 z2AE 7|95 HEQ I &4
npzat 29 7oA 54k FAE MY E0] U= 7I'g Z2HES Aol tis) ozt FH} AdRAgE
Hofo] FHI2E HAE BXS AR o]Folx k= A EA517] Q5] WEY A B4 AAstAtt
< o+ Ak HES S 24 Axk(Figure 4)& AT EH, mi7iFA4
(Degree centrality), @83 414d(Closeness centrality),
Table 14. Keywords and weight in Topic 7 AZA =AM (Between Centra]ity), 7tE=ZAA ((Weighted
topic Weight topic Weight centrality) 22 F/dHt}. Degree Centrality &4 2
1 Genre 00532 | 12 Movie 0.0137 I Data(0.8649)7} 71 2 A4S UeWlon,
2 Play 00375 | 13 Warning 0.0137 Prediction(0.5946), Model(0.4865), Learning(0.2703),
3 Snow 0.0319 | 14 Text 0.0117 Supervised Learning(0.2297) =22 Uelttt. o]& 8t
4 Data 0.0275 15 Review 0.0115 A(l_j%_g] Eizﬂlgﬂ- 1:-1]0] E«]—g— 7]1ﬂ-2§_ Eﬂilx_la«]la] EIHE]%
5 Positive 0.0248 16 Emotion 0.0103 23511 o|2 S 35t ZEZH QI BAlEE 1S A0
6 Conten't 0.024 17 Drama 0.0188 2 1AL SS ojm|sic).
7 Bosic(gglsce 0.0216 | 18 | Prediction 0.0102 Betweenness Centralityoll 4]+ Data(0.7268)7} 7}
=0 7)o 5 2 o Asle A
8| Positive | 00194 | 19|  Game 0.0098 Y E GE 2ol oI 719158 Adsh= A il
9 | Negative | 00177 |20 | Damage 0.0098 A2 $Yshe o2 e Prediction(0.2218),
10 User 00148 | 21 | Sentiment 0.0097 Model(0.2299), Classification(0.0104) 5°] “th
11| Evaluation 0.0145 | 22 | Word Cloud 0.009 Hog w2 kg gy wilgyd 2d 153 2
W A oA o FAE ddot= FAH N
B Jog 7]535t9tt. Closeness Centrality 94
£x 70 22ALT} B £ 4EAL e A wR I'gersi. © y
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Figure 3. Network Analysis in students’project reports
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WeightedDegree DegreeCentrality BetweennessCentrality ClosenessCentrality

Category

Data [ 2998 08649 0.7268 33.3981 Core Hub
Prediction | & 2265 0.5945 [ 0.2218 31.7069 Core Hub
Model | 2071 0.4865 [ 0.2299 30.6629 Core Hub
Learning L 1397 0.2703 [ 0.0396 28.0053 Core Hub
Supervised | 1203 0.2297 0.0011 26.6331 Core Hub
RandomForest l 768 0.1757 0.0007 24.8659 Core Hub
Sleep B 767 0.2568 [ 0.1736 22.4824 Core Hub
Classification B 651 0.2297 0.0104 24.2311 Core Hub
Performance B 596 0.1757 0.0000 24.3413 Core Hub
Image B 588 0.2027 0.0007 23.2886 Core Hub
Accuracy [ 440 0.1486 0.0000 22.9496 Influential Neighbor
LogisticRegression B 424 0.1622 0.0000 20.1815 Connected
Factor l 421 0.1486 0.0000 24.1104 Connected
NeuralNetwork B 412 0.1351 0.0000 22.6028 Connected
Health B 383 0.1757 0.0000 22.4536 Connected
Impact B 379 0.1622 0.0015 20.8574 Connected
AdaBoost 348 0.1216 0.0000 19.2632 Connected
Person 340 0.1757 0.0078 17.8107 Bridge

Al 316 0.1216 0.0230 20.7933 Bridge
Diversity 298 0.1351 0.0000 22.2778 Connected
Group 276 0.1486 0.0030 15.6224 Connected
Disorder 264 0.0811 0.0000 19.4819 Peripheral
Collection 261 0.0541 0.0000 28.1326 Peripheral
Time 248 0.1081 [ 0.0270 18.4120 Bridge
Clustering 245 0.1216 0.0000 20.3094 Connected
NumericValue 220 0.0946 0.0000 20.4475 Peripheral
|Comparison 218 0.0946 0.0000 19.2472 Peripheral

Figure 4. keywords of Network Analysis in students’project reports
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Table 15. Keywords frequency in reflection reports

word f word f
1 class 1099 | 31 department 198
2 data 964 32 result 194
3 thought 846 33 progress 193
4 utilization 733 34 prediction 188
5 project 680 35 model 187
6 word 627 36 future 181
7 Al 610 37 first 175
8 analysis 579 38 attempt 175
9 technology 436 39 last 172
10 process 415 40 plan 170
11 help 388 41 mini 169
12 problem 385 42 program 163
13 literacy 742 43 daily life 159
14 interest 434 44 idea 158
15 performance 356 45 job 157
16 understanding 328 46 interpretation 152
17 related 325 47 directly 146
18 solution 297 48 | problem solving 144
19 goal 293 49 career 142
20 major 284 50 material 139
21 field 267 51 housing 136
22 lecture 261 52 name 133
23 society 260 53 experience 128
24 learning 253 54 most 124
25 activity 246 55 application 123
26 item 245 56 person 122
27 Orange 242 57 processing 120
28 meaning 234 58 reason 119
29 ethics 231 59 actual 106
30 topic 211 60 difficulty 99
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