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Abstract 

Background/Objectives: As for an education in a special school, one special teacher is in 

charge of one student in one-on-one basis. Since each and every special student has 

different personality and characteristic, a special teacher should be aware of various 

information on diverse special students, but it is difficult to be aware of all special students 

in reality. Therefore, the purpose of this study is to provide information of students, which 

is similar to the daily report of a special student that a teacher has entered, to a special 

teacher by analyzing the data. 

Methods/Statistical analysis: In this paper, a system that provides information of diverse 

special students who are similar to the student whom a special teacher is in charge of and 

offers the guidance and education data to the special teacher is proposed. Daily student 

reports that are entered by special teachers get converted into data, and the data gets stored 

in the database by analyzing the content of the daily student reports through text mining 

technique and determining the category. The data of the special students which is in the 

category that matches the category that has been stored gets searched, and it is provided to 

the special teacher. The special teachers can plan more effective education and guidance by 

using this information.  

Findings: The proposed system searches and outputs special student’s data which is similar 

based on the data which stores the information of diverse special students through daily 

student reports which special teachers have created, and provides the data to special 

teachers. Previous studies have focused on the study on the characteristics of special 

students and various education guidance methods. It is difficult to say that it was a 

complete solution for new teachers who just got appointed to provide a lecture and give 

education and guidance right away. Therefore, the proposed system conveniently provides 

various data of diverse special students to special teachers in real-time, and it can help the 

teachers to correctly and effectively provide education and guidance by using the data that 

has been provided. 

Improvements/Applications: The proposed system would be a good index for special 

teachers, and it is expected to help to improve the effect of the education. In future, the 

study to analyze the behaviors of special students by taking video of behaviors of special 

students that special teachers couldn't have recognized in real-time and automatically 

determine the category should be continued. 

Keywords: Special School, Special Education, Special Student, Text-Mining, Knowledge 

Management System. 
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1. Introduction 

As for the effects of all educations, the 

educational effects are expected based on the 

effort and dedication of teachers who provide the 

education. As for an education in a special school, 

one special teacher is in charge of one student in 

one-on-one basis in providing the education. In 

order to enhance the effect of the education, each 

and every special teacher must be aware of entire 

data of special students who have different 

characteristics from each other and education 

guidance data. But in reality, the education 

curriculums and education environment that are 

appropriate for the actual classes are not 

sufficiently prepared yet[1]. In addition, even 

though practical trainings are provided by 

institutions that foster special teachers and there 

are a lot of studies on the education curriculums, 

they are not sufficient to provide tailored 

education that is suitable for special students[2]. It 

is difficult for special teachers to be aware of all 

education cases of diverse special students and 

details of education plans in reality. Even in case 

of same disability, each student has different 

characteristic, and therefore, it is difficult to be 

aware of data of all special students. Therefore in 

this study, daily student reports that are created by 

special teachers get converted into data, and it 

gets stored in the database by analyzing and 

classifying the contents of the daily student 

reports by using text mining technique and 

determining the category of the student data that 

has been entered. A system that provides the 

search results to special teachers as a list by 

searching and comparing from the database the 

data of other students that is in same category as 

the data category of a special student that has been 

stored is proposed. By collecting and providing 

data of diverse special students through the 

proposed system, special teachers can 

conveniently handle a lot of information in real-

time, hence it is expected to enhance the 

educational effect of the special education and 

help to improve the educational environment. 

2. Methods 

2.1 Text-Mining 

The volume of data that exists in modern society 

is getting increasingly bigger, and the speed of the 

data flow is very fast as well. In such situation, 

studies to effectively utilize the large volume data 

are being performed. Most data is unstructured. 

An effective method to extract and acquire only 

useful information that a user needs from the 

unstructured data in the form of text became 

necessary[3]. The processing procedure and 

processing technology of analyzing the text of 

unstructured large volume data and providing the 

information that the user needs by extracting 

useful information from data such as patterns and 

knowledges are called “text mining”[4]. By using 

TF-IDF (Term Frequency-Inverse Document 

Frequency) which many search engines use, the 

appearance frequency of a certain word from the 

related data and entire data is checked, and the 

importance of the word is measured[5,6]. The 

word frequency in the data can be checked by 

using the following [formula 1]. 

𝑇𝐹(𝑡, 𝑑) = log (𝑓(𝑡, 𝑑 ) + 1)            (1) 

If the id value that represents a word is assumed to 

be t, and the id value that is allocated to the data is 

assumed to be d, it shall be checked how many 

time the word t appears in the data d, and the 

value shall be stored. Since the tf value continues 

to get bigger as the data volume gets increased, 

the method that is called “log scale frequency” 

which uses the log is used[7]. It is a value that is 

how many times a certain word commonly 

appears in the entire data group. Which represents 

the number of documents that the word appears 

in. If a certain word t is a common word that 

appears in all data, it will become difficult to 

output an accurate result when it is reflected to the 

search result. In order to solve this problem, IDF 
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value is calculated in order to identify a 

commonly appeared word that is not a specific 

word and to lower the weight of IDF value. The 

IDF value can be calculated through the following 

[Formula 2]. 

𝐼𝐷𝐹(𝑡, 𝐷) = log ( 
𝐷

1 + 𝑑  ∈ 𝐷 ∶  𝑡  ∈  𝑑
 )        (2) 

The reason that 1 is added to the denominator is to 

prevent the denominator from becoming 0 since 

the denominator would become 0 if a certain word 

does not exist in the entire data. The value of TF-

IDF can be calculated by multiplying TF and IDF 

values which are calculated through [Formula 1] 

and [Formula 2]. Text mining is being applied and 

used in various areas. It is being utilized in 

various areas such as summarization of 

newspaper, thesis, and report, extraction of subject 

and information that are the representative 

keyword or topic in the document, question and 

answer system, and processing of classification 

and grouping of wide-range of data[8]. 

2.2 KMS(Knowledge Management System) 

Knowledge is one of a concept that is not visible 

by eye, and it refers to more valuable information 

that has been created by adding experiences and 

successes through recognition, analysis, 

understanding and interpretation of a user[9]. 

Unlike passive information that is acquired from 

the outside, the knowledge includes active 

procedure of processing the data initiatively by 

the person who uses the information, and making 

determination such as technology, experience, and 

intelligence. As the importance of the knowledge 

got bigger, the knowledge was managed and 

systemized which led to a knowledge 

management system, and it is being actively 

applied to the enterprise management area[10]. 

Knowledge management system has two 

characteristics in large which are a knowledge 

repository and a knowledge map. Firstly, the 

knowledge repository collects, systematizes, and 

stores knowledge and information. It refers to a 

database that offers functions which are required 

when the organization members search necessary 

information or perform search activities. The 

knowledge repository performs the role for the 

organization without being limited by the time 

and the space. Secondly, the knowledge map is an 

index of information and data which are owned by 

the members of the organization which can be 

shared. The knowledge management system maps 

the information and knowledge in a structured 

way[11]. In order to respond to the environment 

that is becoming global and the environment that 

the competition is fierce, an enterprise needs a 

system for knowledge management. To do so, the 

establishment of the knowledge management 

system for systematic management of knowledge 

is necessary[12,13]. 

3. Proposed Work 

3.1 System Configuration Map 

The following [Figure 1] is an overall system 

configuration of the proposed system.

 

 
Figure 1. System Configuration.
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For analyzing the daily report data of a special 

student that a special teacher enters by using text 

mining technique and providing data of special 

students who are similar to the student that the 

teacher has entered to special teachers, and it is 

composed of 3 parts in large. 

It is composed of a client browser for special 

teachers to create and transmit daily reports of 

special students to the system server, a system 

server for processing text mining and management 

of data of the special students that the special 

teachers have created and uploaded, and a 

database that the data gets stored. The platform 

that is used for the proposed system is 

implemented based on Spring MVC framework in 

order to enhance the inter-operability by actively 

using the open source. 

3.2 System Process 

The following [Figure 2] is a process of the 

proposed system, and it is composed of 7 steps in 

large. 

 
Figure 2. System Process. 

Firstly, special teachers enter daily reports or data 

of special students that they are in charge of into 

the system. Secondly, it is a step that analyzes and 

processes the data that has been entered through 

text mining technique, and the daily report data of 

special students that has been entered is analyzed 

in the unit of a morpheme. Thirdly, words that 

have been analyzed in the unit of a morpheme get 

tokenized. Fourthly, tokenized words are 

compared witha part of speech dictionary, and all 

the unnecessary words except nouns and verbs are 

removed, and only nouns and verbs are extracted. 

Fifthly, most highly weighted words among the 

nouns and verbs that have been extracted get 

stored temporarily. Sixthly, the highly weighted 

words that have been selected as the result of the 

data analysis get compared with the categories 

that are stored in the previous database for 

searching a matching category. Once the matching 

category is searched, it is stored in the database 

after the category is determined to be the category 

of current data. Seventhly, data in the same 

category of the data that has been entered gets 

searched, and the information of other special 

students in the same category is provided by 

displaying the search result to a user as a list. 

3.3 Text-Mining 

• Morphological Analysis. 

The following [Table 1] shows the result that has 

been acquired in the first step of the text mining 

which is the morpheme analysis step of special 

student data that had been entered by special 

teachers as a table. In this study, the daily student 

report of a student with intellectual disability was 

presented as an example data, and the test was 

performed by entering the data into the system. 

After parts of speech of word segments are 

identified from the data that has been entered, the 

parts of speech that contain meanings such as 

nouns, verbs, and adjectives get separated. The 

number of appearances of each separated word is 

checked in the data as the appearance frequency. 
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Table 1. Data Stemming Result.

Word Morpheme(count) Word Morpheme(count) 

Intellectual Noun (7) Indication Noun (3) 

Disability Noun (7) Response Noun (2) 

Now Noun (3) So Conjunction (1) 

Negatively Noun (4) Follow Verb (4) 

Be Verb (8) The Article (14) 

Caution Noun (2) Have Verb (5) 

Distraction Noun (2) Exercise Noun (2) 

Simple Adjective (1) Ability Noun (2) 

do Verb (5) Good Adjective (3) 

• Delete Stop Word. 

Once the morpheme analysis step is completed, 

the unnecessary parts of speech get filtered for 

clearer data classification criteria, and then, 

remaining nouns and verbs are extracted. Each 

tokenized word gets searched from the parts of 

speech dictionary that is stored in the database by 

tokenizing the data that has been entered, and the 

result that excludes the unnecessary parts of 

speech gets displayed by comparing them with the 

parts of speech that had been registered 

previously. 

 Firstly, the first phase extraction result that 

excludes postpositions and endings from the 

morpheme analysis result data is acquired. 

Secondly, only nouns and verbs are extracted 

again from the first extraction result data. The 

following [Table 2] is the output result of the data 

that only the nouns and the verbs have been 

extracted after removing the unnecessary parts. 

 

Table 2. Data Delete Stop Word Result.

Word Morpheme(count) Word Morpheme(count) 

Intellectual Noun (7) Do Verb (5) 

Disability Noun (7) Indication Noun (3) 

Now Noun (3) Response Noun (2) 

Negatively Noun (4) Follow Verb (4) 

Be Verb (8) Have Verb (5) 

Caution Noun (2) Exercise Noun (2) 

Distraction Noun (2) Ability Noun (2) 

 

• Category Settings. 

In order to determine and classify the category for 

the special student data that the unnecessary parts 

have been removed, the following procedures are 

performed. The result value for the special student 

data that has been entered gets calculated through 

the morpheme analysis processing, and then, it 

gets tokenized by each following word. As for 
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each word that has been tokenized, the appearance 

frequency for each word is calculated, which 

shows how many times that each word has 

appeared in the data. The inverse document 

frequency gets calculated by taking log on the 

value that has been acquired by dividing the 

number of other data that contains tokenized 

words that the special teacher has entered from the 

entire data. TF-IDF value can be calculated by 

multiplying the word frequency and the inverse 

document frequency. It is searched whether there 

is a matching category for words with the highest 

TF-IDF score within the database. Once the 

matching category is searched, it is determined to 

be the category of the related data, and the result 

screen gets displayed in the form of a list by 

searching the student data in the same category 

with the related data in the entire database. The 

following [Figure 3] is a part of the algorithm for 

outputting the data of the same category after 

setting the configuration algorithm and the 

category. 

 

 
Figure 3. Category setting and result output algorithm.

4. Results and Discussion 

The following [Figure 4] is a main screen of the 

proposed system. The software architecture that is 

used in implementing the proposed system is as 

follows. Windows 10 64bit was used as the 

operating system. JDK 12.0.1 version Java 

development tool was used and Tomcat 9.0.21 

version was used for the web application server. 

MySQL 8.0.16 version was used for the database. 

Overall framework was implemented based on 

SpringMVC framework. As for the main screen 

configuration, the screen was configured with 

Word Cloud so that certain keywords with the 

highest frequency of the use in the distribution 

graph of target special students which is provided 

by the Ministry of Education and in the entire 

database can be easily identified. The lower part 

of the screen was configured to display the 

category list and the list of the data that has been 

recently registered. If an arbitrary data is selected 

among the data list, the detail page of the related 

data will get displayed, and the details can be 

viewed. The upper part of the screen was 

configured with the buttons that can be used to 

enter the information and view the information.
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Figure 4. System Main Page. 

The following [Figure 5] is the result screen that 

was displayed by determining a certain keyword 

to be in a category after processing the data of a 

special student that has been entered by a special 

teacher through text data mining, and then 

visualizing and displaying the words that have 

been used in the data with Word-Cloud.

 

 

 
Figure 5. Save & Setting Category.
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The content of the example data that is used in 

this study is the content of daily report of a 

student with intellectual disability. When it is seen 

from the Word Cloud that is displayed on the 

upper right side of the screen. It can be checked 

that the word intellectual disability is clearly 

displayed in a large font, and it can be checked 

from the category table on the upper right side of 

the screen that it is determined to be in the 

intellectual disability category. The following 

[Figure 6] is the result that the data in the 

intellectual disability category which matches the 

example data that is used in this study is searched 

in the database and displayed on the screen as a 

list. It can be checked that the data related to the 

intellectual disability category which is the same 

category as the example data that has been used is 

displayed as the recommended data in the lower 

part of the screen as a list. 

 

 
Figure 6. Search & Recommended Data List.

The following [Table 3] shows the result of the 

accuracy test as a table which was acquired by 

entering the daily report data of 140 special 

students who have 9 different disabilities 

including the example data that has been used in 

this study. 9 disabilities of special students that 

have been entered are visual impairment, 

emotional-behavior disorder, hearing impairment, 

autistic disorder, intellectual disability, 

developmental disorder, communication disorder, 

physical disability, and learning disability. In 

order to test the accuracy of classifying into 

categories that the entered data matches the 

content of the daily report, the test was performed 

under three evaluation criteria of Accuracy, F-

Measure, and Precision among most frequently 

used methods of measuring the accuracy. The 

evaluation result for the proposed system was 

91.4% on average for the Accuracy, 91.2% on 

average for F-Measure, and 91.8% on average for 

the Precision. Since all three evaluation criteria 

have average score of over 90%, it can be 

determined that the daily report data that has been 

entered and the content of the classified category 

match. 
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Table 3. Proposed System Performance test Result.

Special Student 

Data (Category) 
Accuracy F-Measure Precision 

Visual Impairment 92.2 % 92.7 % 90.1 % 

Emotion Behavior 91.5 % 92.3 % 92.7 % 

Hear 92.4 % 89.8 % 90.5 % 

Autism 92.7 % 91.5 % 93.2 % 

Intellectual 91.4 % 92.1 % 92.4 % 

Development 89.7 % 90.6 % 91.7 % 

Communication 91.2 % 90.3 % 92.7 % 

Physical 90.8 % 91.2 % 90.8 % 

Learning 91.4 % 90.6 % 92.1 % 
 

The evaluation result for the proposed system was 

91.4% on average for the Accuracy, 91.2% on 

average for F-Measure, and 91.8% on average for 

the Precision. Since all three evaluation criteria 

have average score of over 90%, it can be 

determined that the daily report data that has been 

entered and the content of the classified category 

match. 

5. Conclusion 

A system that converts daily report records and 

various cases of special students into data and 

provides wide range of diverse information to 

other special teachers in real-time by processing 

daily reports and information of special students 

that are ordinarily created by special teachers 

through text mining technique is proposed. It is 

the system that helps special teachers to access 

various information and diverse cases regarding 

the special students and to establish an appropriate 

guidance plan accordingly by sorting various 

cases and wide range of information into 

categories and providing them to the special 

teachers. In this study, daily report data of 140 

special students who have 9 different disabilities 

was entered and tested. As the result, the contents 

that had been entered were correctly classified 

into the categories that match the contents, and the 

data that matches the related category was 

displayed as the recommended data list. If special 

teachers get to use the proposed system, they 

would be able to access more diverse and wider 

range of special students’ information, and it is 

also expected to improve the quality of education 

since tailored education guidance and diverse 

education plan can be referred for each individual 

student by using such information. As for the 

future study, the research of taking video of 

certain behaviors of a special student that a special 

teacher can’t observe or notice, converting the 

record into the data by analyzing the behavior 

pattern of the special student in the video, and 

categorizing and storing the data automatically 

shall be continued. 
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