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Abstract: Through the previous studies I have developed a new methodology for adaptive virtual education 

management. A basic part of virtual learning is that the students should have a discussion on a particular subject 

with each others. As this process is a part of the educational process, there is a need to evaluate this discussion 

and provide a numeric assessment. The problem with the methodology is the size of the words used in the text of 

the dialogue, which create difficulty in calculating the evaluation. This paper developed a solution to reduce the 

text to a minimum, which can enable to extract the appropriate assessment of the text. The paper also suggested 

the possibility of using machine learning to deal with the unknown words in the text . 
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1. Introduction 

The virtual classroom model based on student modeling and course sequencing was an intelligent model for 

adaptive virtual classroom [4]. This model offers online presentation, online testing and online peer to peer chat . 

Student modeling is a methodology to extract the student characteristics and evaluation process within the 

virtual classroom . In [5] also, it was discussed the student modeling in the adaptive educational chat room by 

itself  including text modeling , time modeling  and peer evaluation. This paper will discuss the text modeling in 

the educational adaptive chat room as one component of the student modeling in educational chat room based on 

data mining. Text model means extracting the evaluation criteria which we may use to evaluate the text and 

expressions that the student used while chatting with his peer in the virtual classroom. The researchers in [6] 

discussed this approach and extract  a mathematical equation to evaluate the text used by two peers in an 

educational chat room . But in our research we are  looking for minimizing the degree of complexity of  the used 

text by mining the text into the useful keywords which are discussed in [6 ]  . 

2. Background and Theoritical Framework  

2.1. AVCM 

AVCM [4] is a virtual classroom model which applies adaptive e-learning, It contains of  three main 

facilities: 1. Adaptive presentation   2. Adaptive testing  and  3. Adaptive chat Student modeling is crucial for an 

intelligent learning environment to be able to adapt to the needs and knowledge of individual student [7]. AVCM 

student modeling process relies mainly on two methods:  Static Student Modeling (Stereotype) and Dynamic 

modeling (Overlay Model). The AVCM overall architecture is shown in figure 1 
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Fig. 1: AVCM Overall Architecture 

2.2. AVCM Chat Model  

Chat is a peer-to-peer service for communication with others [4]. Chat room in AVCM is an additional 

separated system  . AVCM Chat tool is an adaptive chat room  which can assist the student to select the best peer 

to chat with in an educational chat session. The tool  can give evidence about the student knowledge level about 

one concept which is matter of discussion.  At the same time it is a collaborative tool which can be used to 

model the students during the chat session . AVCM chat room is shown in figure 2. 

 

Fig. 2: AVCM chat room 

Hanini etl in [6] discussed the text modeling process in an educational chat room . They introduced a model 

for monitoring the text and the expressions used by the student with his colleagues during the educational chat 

session about a particular topic assigned to be discussed during a particular session. Monitoring is done through 

text modeling process by evaluating the expressions used by the student within the session time. This method is 

used to improve the general idea of the educational Chat among students and make it formalized which will lead 

to make the students behave more seriously during the session chat. Experiments performed as well as previous 
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studies have produced mathematical equations based on the parameters extracted by analyzing and mining the 

messages submitted by the peers. Text model will be added to the time and peer model to construct the final 

student model in the educational chat room. Hanini etl , extracted nine levels for student modeling as seen in 

table 1 . 

TABLE I: levels of text modeling levels in chat room 

Category Level Target Tag 

Main concept Level 1 Self 

Related directly to the main concept Level 2 Self 

Useful Words Level 3 Self 

Positive Expressions Level 4 Both 

Agreement Expressions Level 5 Both 

Enquiry Expressions Level 6 Both 

Respect Expressions Level 7 Self 

Negative Expressions Level 8 Peer 

Unused Expressions Level 9 Both 

The text model described and ensures that the student used his chat expressions efficiently in the chat 

session. Chat expressions are from several levels and each level should have rate of occurrences. Two of these 

levels are related directly to the concept of chat while the others are general words affect the chat session 

quality.Using these levels and applying two experiments they got some parameters. 

Using these levels Hanini etl extracted the following equation (Eq.1) for text modelling in the chat room . 

Text Model Score = -6.91+(0.9*level 1)+(0.14*level 2)+(0.11*level 3)+(0.06*level 4)+(0.06*level 5)+ 

(0.18*level 6)+(0.02*level 7) ............................................                                                                  (1) 

Eq 1: Text model mathematical calculation 

2.3. Text Mining Introduction 

Text mining is the process of mining the useful information from the text documents. It is also called 

knowledge discovery in text (KDT) or knowledge of intelligent text analysis. Text mining is a technique which 

extracts information from both structured and unstructured data and also finding patterns. Text mining 

techniques are used in various types of research domains like natural language processing, information retrieval, 

text classification and text clustering[2]. Text Mining process is shown in Figure 3. 

 

 

 

 

 

Fig. 3 : Text Mining process 

In the most general terms, text mining will "turn text into numbers" (meaningful indices), which can then be 

incorporated in other analyses such as predictive data mining projects, the application of unsupervised 

learning methods (clustering), etc [3].  

There are many methods for extract features from text data (Specially for Web and Email Categorization) 

you can find in the literature. There is also some beginning steps you can follow:  
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 Trimming Vocabulary: Refers to the process of removing  “non-content” . 

 Stemming: Refers to reducing  all variants of a word to a single term . 

 Define Classes: Refers to defining how many classes do you have?.  

3. Text Modeling in Adaptive Educational Chat Room Based on Text Mining 

Text mining is a technique based on data mining which will be used in AVCM chat room to analyze the text 

used by the two peer students in one session . Referring to Eq. 1 , we need to extract the number of the keywords 

occurrences in the chat text used by the students . Each level will give positive or negative number to the overall 

student score as shown in Figure 1. If  the extracted word  is not from the nine categories it means the system 

should use machine learning to add it to the suitable level  as shown in Figure 4. 

 

 

 

 

 

 

 

 

 

Fig. 4: Text feature extraction 

Our approach is based on figure 2 , Table 1 , equation 1 , figure 3 and figure 4 .In order to model the text , it 

should be mined first to the minimum degree . This way will reduce the amount of words which will be a matter 

of evaluation by the nine levels .The final result we need is a numeric score calculated by adding the score of the 

nine levels. 

The methodology of text modeling is summarized as shown in Figure 5. The algorithm is: 

1. convert  used text into text file Then the system should remove “non-content” words . 

2. remove  “non-content” words 

3. reduce  all variants of a word to a single term 

4. create the new reduced file 

5. start extracting keywords  

6. Feature extraction of keywords 

7. Searching keyword in the keywords database 

8. If exist Define class of the keyword 

a. If Not exist  

b. Use machine learning to add new keyword to the database assigned to a level . 

9. State the level of the keyword 

10.  Counts Keywords in each level  

11.  Find the student score by using equation 1 . 
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The full procedure is described in figure 5. 

  

 

 

 

 

 

 

 

 

 

Fig. 5: Text Modelling in adaptive educational chat room based on data mining 

4. Conclusion 

The texts used in the chat between two  students are large and many expressions are usually used . Many of 

them are not useful in the evaluation process. It is very important before the evaluation process starting is to 

extract the words that have meaning. Therefore, the use of trimming data will help to reduce the amount of 

words being evaluated. Many of the words used will not be included in the keywords that the teacher collects 

and inserts, making it necessary for the system to acquire these words and put them in the correct level to be 

used later in the evaluation process. 
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