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Abstract - It is important to manage the classes to grasp the relationships of students within the class and to assign 
appropriate roles. However, long-term observation is necessary to grasp them. In this research, we apply analytical methods 
of complex networks to social networks inside classes based on data such as human relationships inside the class. More 
specifically, we seek the centrality of students on the social network and quantitatively grasp the position of social standing 
within the class of the student. Furthermore, the correlation between the centrality and characteristics such as division 

activity and subject preference is obtained. Through these methods, we aim to establish a method of acquiring knowledge 
that can clarify the characteristics of students who are key points in the class and improve the efficiency of class 
administration. In the experiment, we reconstructed the social network of the class based on the human relations of the class, 
preference of the subject, questionnaire such as club activity, and requested centralities. Next, correlation coefficients 
between those centralities and preferences of subjects and activity status of club activities were obtained. As a result, there 
was a tendency that the participation in the cultural club activity and the centrality of the students whose Japanese subjects, 
Social studies are good subjects were higher. In the future, it is shown that by increasing the number of samples and 
increasing the reliability, it is possible to estimate the characteristics of students that can become the center in the class. 
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I. INTRODUCTION 

 

In managing the classroom, it is considered important 

to allocate an appropriate role to the student 

according to the position on human relations for 

smooth operation. Research has been conducted 

focusing on the relationship between class 

relationships and results. In this research, we apply 
social network analysis method based on human 

relations of about 50 students belonging to college of 

technology, good subjects and club activities etc. 

belonging to them, and apply the method of social 

network analysis, We try to quantitatively grasp the 

relationship with features such as orientation. This 

aims to clarify the characteristics of students who 

play a central role in human relations and to acquire 

knowledge that contributes to the efficiency of 

classroom management. 

 

In the study of educational method focusing on the 
social ability of students and students, there is a social 

skill scale for attaching points from the behavior of 

students as a measure for measuring communication 

ability . In applying these measures to classroom 

management, assigning a leadership role to students 

with high evaluation of social communication 

technology is considered to be one means to facilitate 

classroom administration. However, it is presumed 

that human relationships in actual classes are 

influenced not only by social technology but also by 

the presence or absence of club activities belonging to, 
and the role in class. Therefore, by directly grasping 

the relationships of students, from there, by 

examining the relationship between the features on 

the network and other features, it is possible to infer 

the central student from another viewpoint,we can 

expect to find more important students more 

accurately. It can also be expected to lead to the 

discovery of students who tend to be isolated from 

the opposite point of view and who need attention. 

There are studies of Igarashi et al. As a research that 

introduced social networking analysis to student 

human relations. In this research, we developed an 
analytical method to quantify the ties of conversation 

in lessons focusing on conversation, with utterances 

in classes as nodes, network of conversation as a 

network, centricity as one of the indicators. This 

research applied the technique of social network 

analysis to the connection of conversation and was 

not intended to directly grasp student's human 

relations. 

 

Farmer and Rodkin's research is a very early study 

among studies directly addressing the relationship 

between the social network of students and the results 
and the characteristics of students [1]. In their 

research, we focused on the relationship between 

behavioral characteristics such as primary school 

students' leadership, cooperativeness, aggression and 

social network centrality. In recent years, research by 

Bishop et al. Revealed that the higher the student's 

centrality, the higher the score compared to the lower 

student [2]. Similarly, studies on centrality and 

performance in social networks are being conducted 

from different datasets and different perspectives [3-

5]. 
In this research, from the relationships of actual 

classes, various centralities used in the analysis of 

complex networks are sought, and their centrality and 

not only student's academic ability but also good 
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subjects and subjects which weak subjects belong to 

We will clarify the correlation with various 
characteristics such as club activity. By doing this, we 

aim to establish a method to clarify the characteristics 

of the student who plays a central role and the student 

who needs attention. 

 

First of all in this research, as a basic analysis, we 

reconstruct the network as an undirected graph from 

the data and analyze it. Next, we reconstruct the 

network as a directed graph taking into account the 

direction of human relations, analyze it, and compare 

it with the analysis result of the undirected graph. 

There is an advantage that undirected graphs allow 
simpler processing in analyzing. Therefore, if there is 

no big difference in the results of the undirected 

graph and the directed graph in the analysis of human 

relations within this class.It is possible to analyze 

mainly on the undirected graph, but in the case where 

there is a difference, it is more realistic The necessity 

arises to center mainly on the analysis of directed 

graphs. 

 

There are many types of centrality to be used in 

analysis, but as uniqueness that can clearly show 
features useful for class management, obtain 

eigenvector centrality in undirected graphs. In 

addition, it is thought that it becomes easier to 

communicate by grasping students who are key 

points who can talk about multiple groups, and 

therefore obtain mediation centrality. In the analysis 

of directed graphs, it is difficult to utilize the 

eigenvector centrality because the adjacency matrix is 

asymmetric. Therefore, in directed graph analysis, 

PageRank is used instead of eigenvector centricity. 

 

II. DETAILS EXPERIMENTAL  

 

Based on the consent of the students, we did good 

and weak subjects, the name of close friend, the 

questionnaire about club activities, and created 

network data from them. Each student was a node and 

friendship were an edge. Essentially all adjacency 

matrices are initialized to 0, and if a student A names 

the name B as the name of a good student, it creates 

an edge with a weight of 1.0 from node A to node B. 

In the case of a description without a name 

designation such as "It is close to all the girls", we set 
the edge weight to 0.3. In this way, we reconstructed 

a directed graph of class relationships. 

 

Next, as the items showing the characteristics of the 

students, the preference of the subject and the 

affiliation status to the club activity were quantified. 

A value of +1 if there is a description in the subject of 

questionnaire, a value of -1 if there is a description in 

the weak subject, any of the seven items of national 

language, mathematics, physics, society, physical 

education, English and specialized subjects . 

Distribution of values of each subject group and 

correlation coefficient between each centricity were 

obtained. For the department to which we belong, we 
divide it into four types of physical education, culture, 

technology, and non-participation, and add 1 to the 

system of each node part for each club activity 

belonging. In the case of non-participation, the value 

of the system not going to participate was set to 1. 

The correlation coefficient between them and each 

centrality was determined. 

 

Explain the features of the centrality used in this 

experiment. If a student is assumed to be a node i on 

the network, the mediocency centered on node i is 

defined by the following equation. 
 

 
In the above equation, 𝜎𝑠,𝑡 represents the shortest 

route number from node s to node t, 𝜎𝑠,𝑡 (i) represents 

the shortest route from node s via node i to node t 

Represents a number. In other words, mediation 
centrality represents the rate at which a person cannot 

communicate without passing through him, such as 

when playing a message game from one person to 

another and within the classroom both of the two 

groups maintain a valid relationship. It is expected 

that the value of such a person will be higher. 

PageRank is famous as an index that Google uses to 

determine the top of search results of the homepage. 

As a fundamental property, it has a property similar 

to the eigenvector centricity that the node becomes 

higher as the node pointed by the arrow from the 

node with higher centrality is higher. For this reason, 
students with a high PageRank are considered central 

figures of the same class as eigenvector centrality. 

 

III. RESULTS AND DISCUSSION 

 

The original data is data of two classes consisting of 

77 males and females aged 17 to 20 years old. The 

results of the analysis are shown below. 

 

Fig.1. shows thestudent relationship reconstructed as 

a directed graph. 
Fig.2. shows the subject preference based on a 

directed graph, the number of participation in division 

activities, and the correlation coefficient between 

mediation centrality. The value of this correlation 

coefficient is obtained by separately obtaining the 

correlation coefficient between the degree of 

preference of each subject and the participation 

number and mediation centricity of each division in 

two classes and calculating the average of the 

correlation coefficients. Although there is no strong 

correlation, weak negative correlation is seen in 

students who do not participate in club activities. In 
the subjects, a weak positive correlation was seen 

with the special subject (information system). 
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Fig.3. shows the subject preference based on the 

directed graph, the number of participation in division 
activities, and the correlation coefficient with 

PageRank. The value of this correlation coefficient is 

also obtained by averaging the two classes. Also from 

this figure, a weak negative correlation of students 

who did not participate in club activities was seen. 

 

IV. CONCLUSIONS 

 
Based on the human relations of the class, preference 

of the subject, questionnaire such as club activities, 

we reconstructed the network of human relations, 

found mediation centrality, PageRank and found the 

correlation coefficient. 

 

As a result, the correlation with the centrality of the 

students who did not participate in club activities 

tended to be somewhat lower. In the future, when the 

number of samples becomes sufficient, it shows the 

possibility of becoming a method that can estimate 

the characteristics of students who are highly likely to 
be isolated who need attention. 

As future tasks, increasing the number of samples 

improves reliability and improves accuracy by 

weighting edges with actual weights as real numbers 

depending on the depth of friendship relations in 

descriptions on questionnaires Conceivable. 

Furthermore, we will consider not only the 

questionnaire as a source of data but also data to  

analyze from SNS data in the future. 
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