
MATHEMATICAL MODEL OF STUDENT
INTERACTION DURING CLASS ACTIVITIES

     The sample group consists of ten fourth-year undergraduate students from the Faculty of
Science, majoring in Mathematics.

   Data was collected through
a survey on interaction during
class activities, in which the
sample group responded to
the assessment using the
statements “I can” and “You
can”

Codifying the students’ feelings

   In the “I can - You can” framework,a student is characterized by two
variables, which take values in the range [0, 1]. The situation can be
represented on a coordinate system called the “I can - You can”
diagram as shown in Figure 1. Four different profiles, that will be
referred to as “traits”, can be identified:

Abstract

  This research explores how students' opinions evolve during group activities in a mathematics classroom. Inspired by the
study conducted by D. Brunetto and colleagues, we developed a mathematical model to understand student interactions.
The model considers students' feelings toward their peers, reflected through the "I can - You can" framework, along with
each student's level of understanding. In this study, we surveyed the opinions of ten fourth-year students during group
work and conducted simulations of the model. The results are shown that the students' opinions tended to converge
toward a consensus as they interacted. By running numerical simulations, we aim to better understand how student
opinions change through interactions.
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Figure 2: The dynamics of opinions of the 10 students 
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   Study the basic
knowledge about
Opinion Dynamics
and mathematical
modeling.

   Study the research on
"Student interactions
during class activities: a
mathematical model."

Step 1 Step 2 Step 3

   Create a matrix
K,representing students'
confidence levels in
themselves and their
peers.

   Compute matrix W
and analyze the data to
observe the trends in
the change of students'
opinions, and develop a
numerical model.

  Write a report and
verify its accuracy.

Step 4Step 5Step 6

Figure 1: Schema of student traits on the “I can” - “you can” diagram.

  The attitude matrix (Correspondent Attitude Matrix, K) was obtained as follows.

Cooperative student Obstinate student

Isolated student Follower

Conclusion

   The study employed a mathematical model to explain the
dynamics of opinions in a student group during group work,
considering factors such as “I can” (self-confidence) and “You
can” (peer acceptance). It was found that in groups with high
'You can' values, the exchange of opinions occurred smoothly,
and group members adapted their views. Conversely, students
with high 'I can' values tend to express their opinions assertively
and persuade others effectively, ultimately leading to a
consensus.

       We consider the changes in students' opinions as they interact during
a classroom activity.
Let           be the opinion of student i in a group of N students, and let W
be the confidence matrix of the group.The opinion dynamics model of
the students is given by the differential equation:
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