SHAFIILE A HEHE| =27

Journal of The Korea Society of Computer and Information

J KS I Vol. 30 No. 6, pp. 55-64, June 2025
C https://doi.org/10.9708/jksci.2025.30.06.055

Deep Learning-Based Classification of Special Education Logs
Using DistilKoBERT

Won-Cheol Park#*

*Ph, D, Dept. of Computer Engineering, Kongju National University, Cheonan, Korea

[Abstract]

This study proposes a DistilKoBERT-based model that automatically classifies disability types by
reflecting the learning characteristics of special education students. The dataset consists of 3,425
sentences extracted from special education support logs and is categorized into five disability types:
Intellectual Disability, Emotional and Behavioral Disorders, Communication Disorders, Autism Spectrum
Disorder, and Physical Disability. Text mining and natural language processing techniques were applied
for data preprocessing. Additionally, the performance of the DistiIKoBERT model was compared with
TF-IDF + SVM and XGBoost. The evaluation results demonstrated that the DistilKoBERT model
achieved the highest accuracy (0.89) and Fl-score (0.87). This confirms that the proposed automatic
classification system outperforms existing methods. This study highlights the potential of automated
diagnostic systems in the field of special education. Future research aims to enhance the system’s

practicality by expanding the dataset and optimizing the model.

» Key words: DistilKoBERT, Special Education Support Log, Automatic Classification,
Natural Language Process (NLP), Text Mining, Disability Types
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I. Introduction
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II. Preliminaries

1. Related works
1.1 Text Mining and Special Education Data
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1.2 DistilKoBERT and NLP-based Models
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Table 1. Comparison of Text Mining Techniques

[1] TF-IDF ( Traditional Approach )

Frequency-based, lacks contextual understading

Applications :
Document Classification, Information retrieval

[2] Word2Vec ( Embedding Techniques )

Captures semantic similarity between words

Applications :
Sentiment analysis, recommendation systems

[3] BERT ( Pre-trained Language Model )

Bidirectional contextual learning with high accuracy

Applications :
Question answering systems, text summarization

[4] DistilKoBERT ( Lightweight Model )

~40% smaller and 60% faster than BERT,
retains ~97% performance

Applications :
Small-scale text classification, real-time analysis
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III. The Proposed System

1. System Architecture and Process
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Fig. 1. Architecture of the proposed system
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2. Dataset Construction and Preprocessing
2.1 Dataset Construction
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Table 2. Dataset Statistics and Key Characteristics

Category Details

Intellectual_Disability
Sentences : 850
Key Characteristics :
Cognitive delays, low comprehension
Emotion_Behavior Emotional instability,
Sentences @ 704 behavioral issues
Key Characteristics :
Anxiety, aggression, social issues

Communication Verbal & non-verbal
Sentences : 700 communication impairments
Key Characteristics :
Speech difficulties, comprehension issues

Autism Autism spectrum disorder
Sentences @ 625 characteristics

Key Characteristics :
Social deficits, repetitive behaviors
Physical_Disability Physical mobility & motor
Sentences : 546 function challenges

Key Characteristics :

Mobility issues, coordination deficits

Intellectual development
delays, learning difficulties

2.2 Data Preprocessing
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3. Model Training with DistilKoBERT

3.1 Overview of DistilKoBERT Model

B AL E408 gAY S4u8 AW LA
golHE Atzoz B=517] 9st 2@2 DistilKoBERT
< AjEistoict. DistilKoBERT= BERT 2O 725} ¥
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3.2 DistilKoBERT Model Implementation and Training
B oo A= DistilKoBERT @29] 84101 a2
Qlol AP ARat 71E A7 Adg o2 w59 o]
mmeo]E d7gE thgo] Table 31} o] AH-g5oict.
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Table 3. DistilKoBERT Model Hyperparameter Setup

Hyperparameter Value

Epochs 5

Batch Size 16

Learning Rate 3e-5

Optimizer AdamW

Weight Decay 0.01

Evaluation Strategy epoch

Early Stopping Patience-2

Max Sequence Length 128

St Y 3l (Epoch)= BHAIgS WUAISHHA 23S
gra 4 91% 2501 582 HdAsiyitt. izl 27
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IV. Experimental Results and Analysis

1. Experimental Setup
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10%S 73%-&(validation set), 10%S E|AE &(test set)
o2 RS ol doly B A2k 2 o
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2. Comparative Performance Analysis
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Table 4. Model Performance Comparison

Model Distil TF-IDF + TF-IDF +
KoBERT SVM XGBoost
Accuracy 0.89 0.84 0.77
F1 Score 0.87 0.83 0.74
Precision 0.88 0.85 0.76
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3. Confusion Matrix Analysis
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