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Abstract— Language is the pillar of a society on which its
members rely to communicate and connect among
themselves. Growth and development of languages have
given humans the freedom to choose and share in any
language of their choice. There are many languages that
we find ourselves surrounded with. To be able to
communicate our messages properly, there is a constant
need to upgrade our language skills and keep learning.
With several languages out there, it is the need of the hour
for a society to start learning a global language to be able
to participate globally in an active manner. The BPI model
has been introduced here to understand the learning
process of a language within a population along with a
mathematical model of the same. In the end, Numerical
analysis has been done for validation of the assumptions.

Index Terms- Basic Influence Factor, Language Learning
Skill, Mathematical Model, Numerical Simulation.

I INTRODUCTION

Language is a medium which gives humans the power
to share their ideas, emotions, thoughts, information.
The development of a common language among a
community played a pivotal role as it helped the
members to easily connect with each other. With the
progress of humanity, more languages and society
came into existence. When we talk of a modern and
global world, we see the need to connect globally and
that leads to sharing and learning of a new language
whenever and wherever required. To learn a language,
there are four basic skills known as LSRW that is
Listening, Speaking, Reading and Writing. When a
child grows, LSRW becomes a process to learn a
language. By listening to a particular language which
includes words, phrases, tone, modularity, fluency,
sentences, a child starts to speak. Speaking in the
initial phase includes broken words, signaling, and
body language. After that when it comes to Reading, a
child gets aware of the letters, simple words with their
meanings attached, and later on begins with simple
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sentences. Writing is the next skill for a child where
comprehension begins. Among the four basic skills for
communication in a language, two are receptive skills
that is Listening and Reading whereas two are
expressive skills that is Speaking and Writing.
Learning a new language for a population which has a
language of its own is an arduous process if not getting
proper guidance. Learning there becomes a
complicated task and through this paper, we are going
to discuss the population which takes that task. To
reduce the complication of learning a new language
among a well known population of another language,
BPI model has been introduced in this paper. The
study is focused on helping the society to ease the
process of learning a new language skill.

Il. MODEL FORMULATION

We consider BPI (Beginner, Proficient, and
Influencer) Model for language learning skill as
learning is considered as an epidemic process here.
The idea came from the basic SIR model [1]. We
divided here the population into three classes that is
Beginner, Proficient, and Influencer according to their
skill. We subdivide the population into Beginner (B),
Proficient (P) and Influencer (1) class such that B(t) +
P(t) + I(t) = 1. Beginner individuals are recruited into
the population by input rate p. The Beginner
population moves to the Proficient class P(t) at the rate
B while they are trained by Influencer. After proper
training the Beginner population becomes Proficient.
The Proficient class contains those one who has
perfect language skill but do not act as Influencer in
the society. When Proficient actively participates in
training Beginners they become an Influencer. Here
the rate with which Proficient class becomes
influencer is y. Here natural emigration rate is p of
each class. The compartmental model which shows the
mode of transmission knowledge is depicted in the
figurel.

INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY 2690



© January 2025 | IJIRT | Volume 11 Issue 8 | ISSN: 2349-6002

Fig.1

Il. BASIC INFLUENCE FACTOR (Fo)

Basic Influence Factor is defined as number of
Beginner influenced by an Influencer in their service
period. The idea of defining the Basic Influence Factor
here came from idea of Basic Reproduction Number
for epidemic models [2]. If the value of Fo is less than
and equal to one then population has no Influencer and
if Fo is greater than one then population become
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trained for a specific language skill [3]. The value of
the Basic Influence Factor for the model is given by
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I1l.  NUMERICAL ANALYSIS AND
RELEVANCE TO REAL WORLD

From table 1, we can see that the initial Beginners
population is very high in comparison to the
Proficients and Influencers. Here, we considered a
situation where Influencer Factor is very low that is
less than one. The situation results in the reduction rate
of Beginners and Influencers where as the number of
Proficients increases with time. At to 1.8889, we see
that there is a shift in Proficient number, it starts to
decrease here which shows that the interest in a
language becomes less for the population. The
experiment shows that Influencer Factor plays a
significant role in a population to train it for learning a
new language. The above situation can clearly be
made from the first graph of figure 2.

In table 2 we considered another situation in which the
value of Influencer Factor is very high that is more
than one. We considered the Beginners population as
maximum with no Proficient available, but a few
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Influencers are there to train the Beginners. From the
situation we find that with the time, the number of
Beginners decrease and they become Proficient and at
the same time, the number of Influencers also
increases. For a certain time, the Proficient and
number of Influencer increases which is the normal
situation in the case but after that it starts to decrease
which makes the model unique from the existing
model in the field of Languages. We see that the
number of Beginners again starts to increase which
signifies that the interest in a particular language
among the population has increased as the population
starts moving towards learning the new language.

With time at the end, we have a certain population who
has interest towards learning the language and a
number of Proficients who are trained in the language
with some Influencers in the population to continue to
influence the Beginners towards learning a new
language. This creates a healthy situation in the
population from learning a new language perspective
where we have Beginners who are eager to learn. The
above situation can also be understood with the help
of the second graph of figure 2.
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Fig.2
CONCLUSION

The BPI1 model can prove to be beneficial for a society
where a new language is introduced in the population.
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The Mathematical Model for learning a new language
gives an idea to maximize the Proficients and
Influencers, to raise awareness towards a new
language in a society which will help the society to
grow more on a global level. The learning process
discussed here will ease the medium through which
language gets transmitted in a population and hence,
the population will be able to participate actively to
communicate their message. The Numerical Analysis
and Graphical Representation validates our results.
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