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Abstract: This article brings to light analyses of student’s social networks in order to comprehend how social 
interactions occur in schools. Furthermore, the present research intents on verifying if social groups affect 
student’s performance. In view of this reality, this work presents the analysis of 40 social network students 
with the objective of measuring the degrees of interrelationship between groups to provide means of 
implementing the process of building Collective Knowledge in the classroom. One of the main challenges 
encountered at work is the understanding between native psychic and somesthetic students. From the data 
collection of the experiment, it was evidenced that there is a strong correlation between the networks of 
friendships and grades, which allowed to verify that repeating students do not fit in with students of the 
grade in which they are and that students with good grades have many friendship bonds, however these bonds 
are weak since they are only bonds with interest in the notes. The Collective Knowledge applied by the 
teacher must collaborate for the interrelation of the students and, consequently, in the strengthening of bonds 
and grades. 
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1 INTRODUCTION 

This article brings to light analyses of student’s 
social networks in order to comprehend how social 
interactions occur in schools. Furthermore, the 
present research intents on verifying if social groups 
affect student’s performance. Its goal is to help 
teachers better comprehend different student’s groups 
and support the development of cooperative work 
inside the classroom. 

The formation of groups to develop collaborative 
work within the classroom is a rich tool that can 
provide the development of Collective Knowledge 
effectively, provided there is planning. For this 
reason, understanding how social interactions and 
school performance influence the formation of these 

interactions is something relevant. 
The difficulties of inter-relationship between 

students and problems of implementation and use of 
technology as pedagogical and social tools, is the 
reason behind the current research. The literature 
chosen for this research, comes from Professor 
Xavier’s psychogenetics, with origin in Piaget’s 
psychogenetic study which is directed at the 
fundamentals of intelligence. The main focus of the 
chosen research, is the thorough comprehension of 
the human behaviour, cognition and the interactions 
of metacognition. 

Inter-relationship is fundamental, as explained by 
Delbem (2014), because within it, students are able to 
develop connections, have existential exchanges, 
establish dialogue, be interested in cooperative work 
and feel rewarded by reciprocity. 
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Our proposal, as a possible solution towards this 
research problem, is to, it is the tangent between 
students' native and non-native competences for 
integral development that occurs through the 
awareness of the individual to the collective, that is, 
the awareness that not only should personal and 
comfortable factors be considered, but also external 
objective characters, common objectives that require 
the collaboration of two or more individuals with 
divergent native capacities. 

As a main result we found after the experiment 
that the higher the number of the entry grade, the 
higher the student's grade. That is, in this experiment 
we can see that the more friends the student has, the 
greater his chance of getting a grade. We also noticed 
that there is a strong correlation between the networks 
of friendships and grades, which allowed to verify 
that repeating students do not fit in with students of 
the grade in which they are and that students with 
good grades have many friendship bonds, however 
these bonds are weak since they are only bonds with 
interest in the notes 

In order to organize the discussion and proposals 
described in this article, it is divided into the 
following sections: section 2 presents the conceptual 
foundations (metrification of complex networks, and 
theoretical framework of the research). Section 3 
presents the related papers. Section 4 describes the 
methodology used to conduct the study presented in 
this article. Section 5 displays the data analysis and 
its results. And finally, section 6 presents the 
conclusions and future work of this research. 

2 CONCEPTUAL FOUNDATIONS 

2.1 Collaborative Work 

For the development of this article, we utilized the 
following concept of Social Network. Social 
networks are an essential part of humanity (Bezerra 
2014). These networks are based on the 
interrelationships between humans seeking a 
common goal, between entities and can be mediated 
and metrified using technologies, as we can see in 
Bastos (Bastos, Queiroz 2015). The observation and 
research to raise patterns of connection between 
social groups and how connections are established 
between individuals is something already found in 
current research, however there is no metric that 
makes it possible to see how social interactions within 
certain networks interfere in academic development. 

The formation of networks in school, operate in 
the same manner as other networks, as explained by 

the concept cited above. This means that, the results 
of the two enturmentations, we can say that the 
productivity considered in the different objectives can 
differentiate in relation to collaborative work and its 
production. Based on the 3C model7 (Fuks; Pimentel, 
2011) we proposed some of the main differences 
that we believe to be distinct in both groupings: 

In strictly hedonistic groups we emphasize 
communication and cooperation, because the 
members of this group are associated not only with a 
view of an objective and its development, but 
especially by common affinities and tastes, which 
creates a strong interactional bond between the 
members, but disregards productive capacity 
specifically. Therefore, these groups have strong 
interactional and collaborative bonds, but with 
exceptions such as a football match, for example, they 
do not tend to be organized by skills, and there are 
exclusions of weaker members. 

Conversely, utilitarian groupings - although they 
may occur as practical communities - tend to occur in 
the face of a specific activity, challenge or need. In 
this case, the communication between the members 
already has a character of commitment to the 
objective, the coordination is a fundamental 
characteristic, because the objective is the focus 
through which the groups will organize and divide 
and, therefore, the skills of each member are 
considered. 
                                                      
7 It is the model that classifies into three dimensions the 
systems that support group work: communication, 
coordination and collaboration. This classification gave 
rise to the 3C Collaboration model, later formulated. In 
this model, cooperation strictly refers to the action of 
operating together, while collaboration refers to the action 
of doing all the work together, which involves 
communication, coordination and cooperation. 

The main difference highlighted for the differentiation 
of these groupings is the planned coordination, that is, 
while in the hedonite grouping this coordination takes 
place naturally or not, in the utility grouping it is 
fundamental, because the primary objective of this 
grouping is to achieve a pre- established objective that 
requires the action of ordering the grouping in tasks and 
resources according to the capacities of each member. 

To understand the scenario of the problem proposed in 
this research, we start from the hypothesis that its solution 
is to create a means for mapping students' social networks 
to formulate a metrification that enables an intervention 
that potentializes the tangent of young people's interrelated 
capabilities through collective knowledge. We consider 
that the methods of work and of potentiation of collective 
knowledge are sufficient, but we also recognize that their 
application does not favour the means for mapping the 
social networks of the participants nor potentiates the ideal 
enturmation that aims at the real inter-relational tangency. 
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Even though social networks are apparently 
similar to others. When it comes to complex social 
network analysis among students, the concerns 
become greater, since metrifying their personal 
interrelationships and their individual performance is 
not a trivial task. Thus, this metrification should 
develop sufficient data for the verification of 
utilitarian and hedonistic relationships, so that 
through this data, teachers can intervene and form 
groups in which students with low school 
performance and more difficulty in interacting feel 
involved and motivated in the learning process. 

2.2 Psychogenetics 

In creating the metrics for mapping the tangency 
(Xavier 2004) of these social networks, our attention 
was focused on observing the relationships of students 
within the school, both in class and at intervals, for 
analyses, Xavier’s psychogenetics was used. 

According to psychogenetics (Xavier 2004), 
psychism and somesthesis are propositional concepts. 
Thus, psychism groups the competencies for the so- 
called "superior" activities, while somesthesis groups 
the bodily functions correlated to the so-called 
"human" activities. Both definitions refer, according 
to Delbem (Delbem 2014), to the difference of energy 
to action, that is, psychism is the pattern of innovation 
dosed with somesthesis, and somesthesis is the 
pattern of somatic repetition accelerated by the 
psychism. 

The tangency is the articulation of these two 
instances, and it is understood as articulation, the 
evolutionary structure, measurable by seasonal 
diachrony. As Xavier explains (Xavier 2004) 
articulation is the meeting of these two energies 
which, according to him, can be understood as 
hybridization8, this is because the energies coexist in 
a process of complementing one with the other, they 
do not merge into another. 

Therefore, it can be understood that a higher 
density in one instance does not require damage to the 
other, because one instance has no quota to the 
detriment of another. Therefore, articulation is 
summed up as the regulation between somesthesis, 
psychism and tangency as the balance between all. 

This is understood as "native", the predominant 
energy in the individual that can also be called as a 
pioneer competence, that is, it is the individual's 
strong point. 

                                                      
8 Hybridization is the acquisition of new properties by 
combination with the other energy (somesthesis or 
psychism). 

3 RELATED WORKS 

One of the aspects that marks the 2.0 generation of 
the Internet is the idea of co-authorship, that is, 
collaborative production. This is because, as 
cyberspace is an environment of production and 
consumption in an expanded way, collaborative 
production is achieved through co-authoring, which 
we can call cyber culture (Fuks; Pimentel, 2011). 

This incorporation of the digital into our daily 
lives has resulted in what the artist and researcher 
Domingues calls biohybrids, that is, a biological, 
cybernetic and hybrid subject; and this reality allows 
the generation of biohybrid narratives of life in a 
mixed way (Domingues, 2004). 

The concept of network, according to Deroy- 
Pineau (Deroy 1994) can be recognized through its 
effectiveness, both as the static point of use and the 
dynamic point of use. The static point of use exploits 
the structure of the network, while the dynamic point 
exploits the system that constitutes the network. 

The analysis of social networks establishes a new 
paradigm, since the study of the behaviour or 
opinions of individuals depends on the structures in 
which they are inserted, Thus, the unit of analysis is 
not individual - sex, class, age, gender, etc. - but the 
whole built through the interpellation of the whole. 
This structure is illustrated and apprehended 
concretely by the network of relationships and 
limitations that weighs on the choices, orientations, 
behaviours and opinions of individuals as Bastos 
explains (Bastos et al. 2014). 

The analysis of networks is not an end in itself. It 
is the means to carry out a structural analysis whose 
objective is to show in which form the network 
explains the analysed phenomena. The objective is to 
demonstrate that the analysis of a diode (interaction 
between two people) only makes sense in relation to 
the set of other diodes of the network, because its 
structural position necessarily has an effect on its 
form, its content and its function (Marteleto 2001). 

The basic premise of information technology is 
management through the epistemic-ethical posture 
of the individual in the exercise of his autonomy in 
social media as Delbem states (Delbem 2014). Its 
starting point is the 'Inter-relationship' as a marker of 
cognitive development. Thus, interaction precedes 
and determines knowledge. Therefore, one 
investigates doing, living together, collaborating, 
producing, knowing, reciprocating, finally, inter-
relationship. 

Marinho also used the Technology Acceptance 
Model (TAM) to identify different motivational 
factors of the use of a Virtual Teaching Platform 
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(Marinho et al., 2015). 
One important characteristic of social network 

analysis is the capacity of describing mathematically 
the characteristics of a node in a network. The 
positions of notes in networks are frequently 
described in terms of centrality. The three main points 
of centrality are the degree of centrality, 
intermediation centrality and proximity centrality 
(Degenne e Forse 1999). 

For example, Liu et al., Use these concepts and 
analyze the dynamic characteristics of the network 
structures and, in fact, found that the structure of the 
students' social network varies dynamically with the 
progress of the course. In the same article, they 
concluded that "in the interactions of the course 
forum, the positions of students in the network are 
partially correlated to learning results" (Liu et al., 
2018). 

Still in a school environment, social networks 
allow the prediction of learning success in education 
with their tools offering results that can direct the 
attention of teachers to their teaching practice, that is, 
through analysis in this environment, tools for 
modification are added in the physical environment in 
which the research actors are inserted (Souza et. al, 
2018). 

So the operations of the academic subjects carried 
out in virtual spaces by adolescents maintain the 
concreteness of proprioception coming from the 
instantiated functioning in 'somesthesis'. The virtual 
space aggregates the conceptual data, but without 
losing the bodily reality. It only changes the state 
from real to virtual, preserving the experience of 
contact with the real object (Delbem 2014). 

4 METHODOLOGY USED 

The problem that permeates this research is 
understanding how school social interactions are 
formed. As well as verify how school performance is 
influenced by social groups. To understand how these 
networks are developed, might help teachers to map 
and comprehend the main difficulties students face 
during group work. With this, a strategy can be 
crafted for the development of the student within 
groups, since low levels of cooperation results in 
lower rates of interactions (relationships). 

The formations of these networks work in the 
same way as the networks of practical communities, 
that is, they are made up of informal groups that have 
a shared practice and a clear and defined objective. 
Therefore, for the metrification of the students' social 
networks a questionnaire, which is found in table 1, 

was first elaborated, individually made for 40 
previously selected students (considering that all of 
them studied together since the sixth grade of 
elementary school II). In this questionnaire the 
preferences of the students in various psychic and 
motor activities were considered, as well as a 
previous spontaneous survey of their networks of 
friends, where they highlighted the friends they have 
for specific activities (in sports, collaborative digital 
games - like RPG, for example -, school work, 
proximity to home, etc). As seen in table 1. 

Table 1: Questionnaire applied during the survey. 

Application questionnaire template 
Student: 
Age: 
Friend of: 

Applied questions 
Do you practice any sport? 

Yes No Which one
   

Do any friends play on your team?    

Do you play video games or online games?    

Do you usually play alone or in a group?    

Do any classmates live near your home?    

Like to read? If so, what genre?    

Do you do any kind of artistic activity?    

Social media you use:    

     

Figure 1: A Detailed analysis of the social networks of first 
grade high school students. 

 

 
Figure 2: Social network graph of High School 1st Grade 
students. 

After the interview, an observation was initiated 
with the teachers, where some of them were 
previously instructed (those who considered the data 
collected in the interview). This observation was 
intended to confirm, or refute, the data previously 
provided and tabulated by the interview. 
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Based on the reports of teachers who have 
followed the development of students since the sixth 
grade of elementary school II, it was possible to see 
how interactions between them take place. These 
reports provided data that confirm much of the 
information gathered in the interview, reinforcing the 
informed social networks. 

After this return of comparative data between the 
interview and the observation, the data was analysed 
within Cytoscape9, which is an open-source software 
platform for viewing complex networks. After the 
construction of the graphs of the social networks 
(built with the help of the software), the following 
metric was analysed and calculated: In-degree (which 
is the degree of entry of the vertex). It was 
calculated based on the number of friends of each 
student and based on their relationships. For 
example, a student ‘x’ can have a number ‘y’ of 
friends and a number ‘z’ of work friends only. So, 
first the total entry grade was raised and then 
subdivided between work friends and personal 
friends. 

To establish a correlation between the in-degree 
metric and the average score (which corresponds to 
the student's performance in the subjects), we use the 
CCP which measures the degree of linear correlation 
between these two quantitative variables. The CCP is 
a dimensional index with values between -1.0 and 1.0 
that reflects the intensity of a linear relationship 
between two data sets. 

In our analysis, this coefficient is represented 
below the graphs by the letter "r" and assumes only 
values between -1 and 1, being that 1 means a perfect 
positive correlation between the two variables and -1 
a perfect negative correlation between the two 
variables - that is, if one increases, the other always 
decreases. This way, we consider that r=0 means 
that the two variables do not depend linearly on each 
other. Therefore, based on the metrics of social 
network analysis and the CCP calculation, we 
propose a formal system that has rules for the analysis 
of interactions and their representations. 

After the interrelationships were found, the data 
collected was strengthened. The notes of each student 
were collected from the coordination of the College, 
thus generating a general individual performance 
average, and with this data, cross-references of 
information between the analysis of the social 
network and the averages were made. 

                                                      
9 https://cytoscape.org/ - Accessed 20/09/2019 

5 DATA AND ANALYSIS 
RESULTS 

The experiment was developed on April 2, 2019 
targeting students in 1st, 2nd and 3rd grades. The age 
of the participants was between 15 and 17 years, and 
the number of participants was 40 students. The 
method used to collect and analyze the data was 
through the empirical sieve, that is, a prior interview 
was developed with 40 students regularly enrolled in 
the first to third grades of a high school in a private 
network and of teacher’s reports. 

In this first graph that represents the 
interrelationships of the first-grade students (Figure 
2), we can see how the networks between them are 
structured and with this we can conclude that I - the 
student number 13, located in the right median corner, 
has the highest average in the class. We can also 
observe the large number of entries he has, however, 
although he considers all the entries as reciprocal 
friendship, the vast majority of the entries consider 
him only as a work friend and not as a personal friend, 
as can be observed by the pink arrows. Another 
important data that we can observe in this graph is the 
list of student’s numbers 05, 06 and 03 that are 
located in the upper left corner. As can be seen, the 
grades of the trio are below average and they do not 
relate to anyone in their class. After these findings, 
we sought more information about these students and 
found that the three are repeat students. 

We highlight here, that as mentioned earlier, these 
were considered for this deeper analysis in the first 
year of high school because it is a class where 
students have lived together since the sixth year of 
elementary school II. In other words, they have 
maintained the same group as the previous year and 
have maintained the interrelationships with the 
friends who were approved. This leads us to 
consider that there may be a cause-and-effect 
relationship between poor performance because they 
do not interact with peers in the current grade. 

In this detailed chart we can consider a way of 
approach to improve student performance, being the 
implementation of a model of induced collaborative 
work, where the teacher should naturally include 
student number 13 to work with students’ number 05, 
06 and 03. This way, the network of interest for his 
grade is broken and failed students have the 
opportunity to produce and be approved. The other 
two series (Figure 5 and Figure 6) are presented here 
only in their simplified form to highlight the issues 
discussed in this article. 
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Table 2: Analysis input degree x grade 1st series High 
School. 

Student Input degree Grade Student Input degree Grade
1 6 58,9 9 4 62,6 
2 6 70,5 10 5 65,9 
3 2 49,0 11 5 58,4 
4 4 57,5 12 6 73,9 
5 2 56,9 13 9 76,1 
6 1 35,0 14 4 49,2 
7 4 50,0 15 4 57,3 
8 4 64,8 16 5 37,7 

 17 3 56,6 
 
12 
 
9 
 
 
6 
 
 
3 
 
 
0 

 

Figure 3: Pearson correlation coefficient for input degree x 
grade 1st High School. 

 
Figure 4: Social network graph of High School Third 
Grade students. 

 
Figure 5: Social network graph of Secondary School 
students. 

After structuring the social networks of each 
room, and analysing the data according to the graph 

theory, the comparative tables were constructed with 
the information surveyed in order to prepare the 
Pearson's Correlation Coefficient chart. 

In Table 2 we have the number that represents the 
student, which is a standardized numbering and does 
not correspond to the actual call number made to 
make it impossible to recognize the student by an 
external agent. In Figure 3 we find the Pearson 
Correlation Coefficient graph, which was calculated 
by this data. 

Table 3: Analysis input degree x grade 1st series High 
School. 

Student Input degree Grade Student Input degree Grade
18 4 80,0 26 4 82,8 
19 2 77,2 27 2 77,5 
20 4 82,7 28 2 73,0 
21 1 69,8 

 
22 3 81,0 
23 3 76,4 
24 2 76,4 
25 1 68,6 

84 
 
 

80 
 
 

76 
 
 

72 
 
 

68 
 

 
Figure 6: Pearson correlation coefficient for input degree x 
grade 2st High School. 

As can be seen (Table 3 and Figure 6), there is a 
positive linear correlation between Input Grades and 
Grades. In detail, this means that the higher the input 
grade number, the higher the student's grade, i.e., the 
more friends the student has the better chance of 
achieving a grade. Considering that Pearson's 
correlation coefficient in the 2nd year High School 
analysis is 0.8030 we can conclude that this 
correlation is strong. 

Table 4: Analysis input degree x grade 3rd series High 
School. 

Student Input degree Grade Student Input degree Grade
29 2 42,5 37 3 59,9 
30 6 70,0 38 6 80,0 
31 5 66,3 39 3 54,3 
32 5 70,0 40 6 70,9 
33 6 75,8  
34 4 61,6 
35 4 62,2 
36 6 75,3 

 
 

Pearson correlation coefficient’s: 
r = 0.8030 

Pearson correlation coefficient’s: 
r = 0.8419 

0,8 1.6 2.4 3.2 4
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Figure 7: Pearson correlation coefficient for input degree x 
grade 3rd High School. 

As can be seen (Table 4 and Figure 7), there is a 
positive linear correlation between the Input Grades 
and Grades. In detail, this means that the higher the 
number of input grades, the higher the student's score. 
Considering that Pearson's correlation coefficient in 
the analysis of the 3rd year of MS is 0.5686 we can 
conclude that this correlation is strong. 

Table 5: Analysis Input degree x 1st, 2nd and 3rd grade. 

Student Input degree Grade Student Input degree Grade
1 6 58,9 37 3 59,9 
2 6 70,5 38 6 80,0 
3 2 49,0 39 3 54,3 
4 4 57,5 40 6 70,9 
5 2 56,9 

 

6 1 35,0 
7 4 50,0 
8 4 64,8 
9 4 62,6 
10 5 65,9 
11 5 58,4 
12 6 73,9 
13 9 76,1 
14 4 49,2 
15 4 57,3 
16 5 37,7 
17 3 56,6 
18 4 80,0 
19 2 77,2 
20 4 82,7 
21 1 69,8 
22 3 81,0 
23 3 76,4 
24 2 76,4 
25 1 68,6 
26 4 82,8 
27 2 77,5 
28 2 73,0 
29 2 42,5 
30 6 70,0 
31 5 66,3 
32 5 70,0 
33 6 75,8 
34 4 61,6 
35 4 62,2 
36 6 75,3 
 

As can be seen (Table 5 and Figure 7), there is a 
positive linear correlation between the Input Grade 
and the Grades of the 3 high school series when they 
are compared with each other. This may mean that the 
higher the input grade number the higher the student's 
grade. That is, in this experiment we can notice that 
the more friends the student has, the higher is their 
chance to achieve a grade. Considering that Pearson's 
correlation coefficient in this case is 0.5000 we can 
conclude that this correlation is strong. 

However, the entry note and the note have a 
strong relationship repeatedly, as we can observe in 
the analysis, which indicates that the research can be 
reproduced by other researchers through the 
questionnaire applied to the students found in table 1. 
As the results of this analysis show, that students with 
more friends have a higher chance of obtaining a 
grade. Also noted was that there is a strong correlation 
between the networks of friendships and grades, 
which allowed to verify that repeating students do not 
fit in with students of the grade in which they are and 
that students with good grades have many friendship 
bonds, however these bonds are weak since they are 
only bonds with interest in the notes. 

6 COMPLETION AND FURTHER 
WORK 

The difficulties of interrelationship between students, 
and the problems of implementing and using 
technologies as pedagogical and inter-relational 
tools is what motivated us to develop this research. 
Technology can be a facilitator in this process of 
implementing educational technology in schools, but, 
according to Sancho (8), for this to happen, it needs 
to be inserted together with a reflection and action 
project that uses it in a meaningful way. 

What is expected, is that the school is favoured 
with tools, for the development of a method that 
enables the creation of group works in class, it means 
offering collaborative and inter-relational work 
among students by developing processes that allow 
the control of technologies and their effects, so that, 
in this way, students can fully develop through the 
interrelation with the aid of technologies. 

We believe that a quality human structure should 
be tangentiated between psychic (groups the 
competencies for the so-called "superior" activities) 
and somesthesis (groups the bodily functions 
correlated to the so-called "human" activities), and 
this tangentiously may be fostered through the 
interrelationship between individuals instantiated in 

Pearson correlation coefficient’s: 
r = 0.5686 

0 3 6 9 12
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the opposing capacities through an intervention in the 
process of diagnosed enturmation. 

This research’s goal is to understand the results of 
student’s social network analyses to help teachers 
better understand groups and develop better 
cooperative works., using a method to measure the 
weight of social networks built among students and 
diagnosing the processes of enturmatization in 
evidence: hedonistic and utilitarian. 

However, this action may favor new inter- 
relational processes, and it is for this reason that we 
propose the development of this method which allows 
the measurement and diagnosis of the types of 
enturmations which occur within the classroom. From 
this method we may identify hedonistic and utilitarian 
enturmentations and, consequently, an 
operationalization of the tangent through collective 
knowledge applications. 

We applied this method associated with 
storytelling technique and we realized that the 
techniques of regrouping encouraged the teachers as 
we could see in the comments made by them: “I 
thought it was very special. These activities cause a 
good movement in the College, they win and so do 
we ... "and they also commented" It was a rewarding 
experience, this type of activity is always something 
enriching for both sides, but especially for 
students..." (Siqueira et al., 2020). 

As future work we indicate the reproduction of the 
method in other schools mainly in public schools, the 
increase of the method with the insertion of more 
metrics and a next research with the comparative of 
the evolution of the class after the implementation of 
the method. 
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