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Abstract - Abstract-This is a quantitative research which aims to present information about the social network pattern or the 
interaction pattern that was formed among students of Mathematics Education Program of The State University of Makassar in 
their learning activity and its correlation with their learning achievement. This study could give some important insight to 
improve the learning objectives. In this study, it is found some indications that high GPA students tend to have high levels of 
interaction intensity, and students with moderate GPA had moderate levels of interaction, while those with low GPA had a very 
low interaction intensity to other students. Keywords: social network, learning achievement, sociogram. 
 
 
I. INTRODUCTION 
 
Based on the social perspective, learning is considered 
as a social outcome achieved through conversations, 
practices, and social connection networks. 
Studentswho work on learning tasks or activities, 
usually seek some knowledge through their informal 
networks, and colleagues because most people are 
easier to ask for help from peers. In fact, knowledge 
can be obtained from various sources. In the college 
level, students are viewed as an independent 
individual, therefore the knowledge gained does not 
rest on the face-to-face meetings with the lecturers, but 
the interaction with colleagues outside the classroom 
also becomes an alternative media in acquiring 
knowledge. Social networks have an important role in 
the learning environment as an alternative for sharing 
knowledge. Learning activities involving interaction 
with peers could support the construction of 
knowledge and sharing of information and resources. 
According to Routman (Hurst, 2013) "learners will 
learn more when they can talk toand actively engage 
with others. In short, social interaction is crucial to the 
learning process. 
 
II. LITERATURE REVIEW 
 
A. Social Interaction 
Social interaction is the individual’s ability to build 
good relationships with other individuals, whether in 
receiving, or rejecting and assessing the 
communication obtained from interaction process. A 
good social interaction leads someone to have a good 
relationship with others which is expressed through 
their action and behaviour.  
 
B. Studying Mathematics 
Learning is the process of thinking. Learning to think 
aims to emphasize the process of seeking and finding 
knowledge through interaction between individuals 

with their environment. Learning math is a process of 
acquiring knowledge which is created or performed by 
learners through the transformation of theirpersonal or 
environmental experiences. Kolb emphasizes that in 
the learning process, students should be given the 
widest opportunity to construct their own knowledge 
and they should be encouraged to actively interact with 
the learning environment so as to gain a better 
understanding. 
 
C. Sociogram 
sociogram is a diagram showing the relationship or 
interaction among/between individuals in a group. This 
pattern can be also found in individual social 
relationships with others. With regard to the kind or 
form of social relations (acceptance and rejection), 
according toBimo (Tiro, 2012), we can identify the 
existence of several configurations which affirm the 
close relationship or social relation of the individuals 
in a group to create a particular formation. 
 
III. RESEARCH METHOD 
 
A. Types of Research 
The type of this research is quantitative which aims to 
identify the social network pattern that formed among 
the MathematicsEducation students of The State 
University of Makassar in learning Mathematics and 
its correlation with their learning achievement. 
 
B. Place and Time of study 
This research was conducted in January 2018, in 
Mathematics Education Program, Mathematics 
Department, Mathematics and Science Faculty, The 
State University of Makassar. 
 
C. Research Subject 
The subjects of this research were the students of 
Mathematics Education Program, Mathematics 
Department, Mathematics and Science Faculty, The 
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State University of Makassar, academic year 
2016/2017. The questionnaires were distributed to 20 
sample students, then the data was converted into an 
adjacency matrix that became the basis for identifying 
existing social network patterns. Then, they are 
processed to produce a sociogram graph 
 
D. Research Instrument 
1. Questionnaire  
The points taken as the indicators in developing the 
questionnaire to determine the social network patterns 
of students of mathematics education class academic 
year 2016 are as follows: 
1. Study (Discussion related to the course materials 

and assignments). 
2. Information (Information resourceforlearning, 

when students have difficulty in understanding 
lecturer’s explanation). 

3. Personal (easy in sharing homework and notes). 
4. Social contact (related to secondary social contact, 

or communication through social media, which is 
related to learning Mathematics. 

5. Motivation (individuals who give motivation and 
encouragement in learning mathematics). 

 
E. Data Collection Technique 
 
1. Questionnaire data 
 
The data obtained from the questionnaire were 
converted into a proximity matrix which forms the 
basis for the introduction of existing social network 
patterns. Information on the network interaction 
among individuals can be presented in nx n-sized 
matrices (n=the number of individuals in the 
population). The matrix is structured in such a way that 
the index of the columns sorted by the corresponding 
row sequence. In other words, the i-row represents the 
same individual as the ith column. In using such matrix, 
the (i, j) element of the matrix describes how the 
interaction or relationship between individual i and 
individual j. The matrix representing the 
interconnectedness of the individual is known as the 
adjacency matrix. The value of the (i, j) element of the 
proximity matrix varies depending on the type in the 
case of the network encountered.  
 
These possibilities include: - binaries (0 and 1), which 
can be used only to implicate the absence or presence 
of relationships between individuals - marked (eg, +1, 
0, and -1), which can be used if there is a directional 
connection - a value with a certain range (eg between 0 
and 10), which can be used if the difference in the 
intensity of the interaction is also taken into account. 
The interaction between individuals can then be seen 
as a network.In addition to these data, data informing 
some attributes such as gender and level of academic 
achievement of each individual are also collected. The 
level of academic achievement expressed in 

cumulative grade point (GPA) at the time of data 
collection. 
 
2. The sociogramgraph data 
The sociogram chart data is obtained from 
questionnaires that have been processed through the R 
program, which aims to find out the social network 
patterns formed among the students of Mathematics 
Education Program academic year 2016. Visually, this 
network can be depicted in graphical form with a 'node' 
representing an individual and an 'edge' connecting 
two nodes representing a relationship or interaction 
between two individuals. Specifically, this graph is 
called a sociogram.With whom and how closely the 
interaction between one individual with others are two 
of the social network analysis main objectives. If the 
case involves a relatively small number of 
individuals(n), the visual appearance of the sociogram 
will greatly support the analysis. 
 
RESULTS 
 
In this part, it will be discussed about the interaction 
patterns that occurred among Mathematics Education 
students in learning Mathematics inside and outside the 
classroom and how it correlated to their learning 
achievement measured by their GPA (Academic 
Achievement Index). Here is a decoding pattern of the 
interaction based on sociogram chart. 
There were 20 students who became objects in this 
research(11 females and 9 males). Based on the picture 
1, the most common interaction form among the five 
indicators presented is the first one, study (discussing 
courses and coursework). 
 

Table 1. The GPA statistic scores of students of mathematics 
education program class of 2016. 

Statistic female male 
Number of 

students 
13 orang 7 orang 

Average GPA 3.33 3.22 
Median 3.38 3.1 

Highest GPA 3.9 3.84 
Lowest GPA 2.66 2.75 

 
In table 2, the general achievement of male and female 
students is similar to the average GPA for women 3.33 
whereas the average GPA of men is 3.1. The student 
groups included in the high-caliber category are 
dominated by female students, and the group of 
undergraduates belonging to the GPA category is low, 
balanced between men and women. 
 
Based on the attachment 1, the way the 20 students 
doing interaction tended not to pay attention to 
gender.The triangle nodes are the symbol for males 
and the circle nodes are symbols for women. The 
interactions that occur tend to spread and there is no 
particular group formed. 
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Table 2. Intensity of interaction and its correlation to learning achievement 

No Respondents Intensity GPA 
1 M F A 89 3.04 
2 I F 89 3.3 
3 N A 69 2.8 
4 M A F 38 2.75 
5 R S W 29 2.79 
6 E M 25 2.66 
7 Y P 192 3.9 
8 SI R H 177 3.71 
9 N R 176 3.84 

10 N E 174 3.68 
11 Z 170 3.59 
12 W 156 3.4 
13 A D 154 3.58 
14 D A L 152 3.38 
15 F R 137 3.1 
16 RR 136 3.35 
17 D A  124 3.44 
18 H K 115 3.02 
19 E 115 3.31 
20 A I M 114 3.1 

 
 
The above table explains that there were six students 
who had a GPA> 3.5 (categorized as high), and ten 
students who got 3.0≤ GPA ≤3.5 (categorized as 
students with GPA of 3) and there were four students 
who had GPA <3.0 (categorized as low). In the 
learning process especially at the college level, social 
interaction in learning is very important, because 
students are independent learners. 
 

 
Picture 1. Diagramof Interaction Indicator Frequency 

 
In obtaining knowledge, they should not depend on 
what is taught by the lecturer only, but they must 
employ the people around them as a source for 
acquiring knowledge. One way is to interact with 
colleagues in improving their understanding of certain 
subjects. Based on table 1, students who had the 
highest interaction intensity based on five indicators 
given were 192 (they were the students who had a GPA 
of 3.9, in this case, those students had a high learning 
achievement), while the students who had the lowest 
interaction intensity were 2, and their GPA was 2.6 (in 

this case the,those students had a low learning 
achievement), and the rests were students who had 
moderate interaction intensity (students who had a 
GPA 3.0≤ GPA ≤3.5). The latest group included the 
students who had a moderate learning achievement. 
 

 
 
CLOSING 

 
A. Conclusion 
It can be concluded that there were indications that 
students with high GPA tended to have a high level of 
interaction intensity, and students with intermediate 
GPA hadmoderate intensity level, while students with 
low GPA hadavery low level of interaction intensity to 
other students.This study presents information about 
social network patterns formed among students in their 
learning activities and its relation to their learning 
achievement which can provide important information 
in improving learning objectives. 
 
B. Suggestions 
Based on the information described above, to improve 
the success of learning, some recommendations are as 
follows:  
1. Lecturers should design an independent learning 

process for students. Knowledge transfer to 
students is no longer to be usedas alecture method, 
except in the cooperative learning or 
problem-solvingactivities.  

2. Lecturers should change the paradigm in the 
learning process from teacher centered into 
student centered. Teachers are expected to 
encourage students to be actively involved in 
building knowledge, attitude and behavior. Such 
activities will give an opportunity to the students 
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to build their own knowledge so that they will gain 
a deeper understanding (deep learning) and will 
ultimately improve their quality. 

3. Lecturers should be more active in giving 
individual tasks but in group discussion format. 
The group members are determined by the 
lecturers by considering their GPA. 
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