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Kata Kunci ABSTRAK

Persamaan Bernoulli, Pendidikan memiliki peran yang sangat penting dalam masyarakat.
Memprediksi, Kebijakan  Melalui  pendidikan, individu memiliki kesempatan untuk
Institusi memperoleh pengetahuan, keterampilan, dan nilai-nilai yang

diperlukan untuk menghadapi tantangan kehidupan. Iimu
pengetahuan alam adalah cabang ilmu yang membahas tentang
pengetahuan yang berkaitan dengan alam dan fenomena-fenomena
yang terjadi di dalamnya. Prodi Tadris Ilmu Pengetahuan Alam
merupakan prodi tergolong baru, dimana SK berdirinya pada Tahun
2020. Oleh karena itu, peneliti melakukan penelitian dengan
memprediksi jumlah mahasiswa Tadris IPA 1AIN Kediri. Hasil
persamaan logistik yang merupakan bentuk dari Persamaan
Bernoulli menunjukkan kenaikan jumlah mahasiswa baru setiap
tahunnya. Pada tahun 2020 , 2021, 2022, dan 2023 menunjukkan
jumlah mahasiswa baru sebanyak 23, 48, 54, dan 62 mahasiswa.
Seiring berkembangnya tahun, berkembang pula jumlah mahasiswa
baru. Dengan perkembengan jumlah mahasiswa tentunya kebijakan
institusi tentang layanan akademik, sarana prasarana dan lainnya
juga dipenuhui dengan baik sesuai kebutuhan mahasiswa. Hal ini
juga nantinya akan mendukung dalam visi keilmua prodi, yang
targetnya di tahun 2030 nanti akan menjadi prodi yang unggul dalam
pengembangan Pendidikan SAINS berbasis teknologi informasi dan
pencetak tenaga pendidik IPA yang berkarakter islami pada tahun
2030.
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INTRODUCTION

Education has a very important role in society. Through education,
individuals have the opportunity to acquire the knowledge, skills, and
values necessary to face life's challenges. Natural science is a branch
of science that discusses knowledge related to nature and the
phenomena that occur in it. The Natural Sciences Education Study
Program is a relatively new study program, where the Decree was
established in 2020. Therefore, researchers conducted research by
predicting the number of Natural Sciences Education students at
IAIN Kediri. The results of the logistic equation which is a form of the
Bernoulli equation show an increase in the number of new students
every year. In 2020, 2021, 2022, and 2023, the number of new
students is 23, 48, 54, and 62. As the years progress, the number of
new students also grows. With the increase in the number of
students, of course institutional policies regarding academic services,
infrastructure and other things are also well met according to student
needs. This will also support the scientific vision of the study
program, whose target is that in 2030 it will become a superior study
program in developing information technology-based SCIENCE
education and producing science educators with Islamic character by
2030.

This is an open access article under the CC-BY-SA license.

The role of education is very broad
and cannot be underestimated. Education
is the foundation for the development of
individuals, society, and the country
(Yulianto, 2016). By providing fair and
quality access, education can encourage
progress, equality, and prosperity for
everyone (Indy et al., 2019). Therefore, it is
important for all of us to support and
prioritize education as the best investment
we can make for a better future.

Education has a very important role

in society. Through education, individuals

https://jurnalfaktarbiyah.iainkediri.ac.id/index.php/factorm/

have the opportunity to acquire the
knowledge, skills, and values necessary to
face life's challenges (Utari et al.,, 2014). The
role of education is not only limited to
transferring knowledge but also forming
character, broadening horizons, and
promoting holistic personal development
(Fatimah, 2018). Education also encourages
innovation, creativity, and critical thinking

needed to encourage progress in the field

of natural sciences (Bereki, 2022).
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Natural science is a branch of
science that discusses knowledge related to
nature and the phenomena that occur in it
(Kastawaningtyas &  Martini,  2017).
Through research and experimentation,
natural science has provided a lot of
important knowledge for humans. Natural
science also provides knowledge about
how nature works, such as the geological
processes that form the earth and the vast
sky that we see every night (Susilowati,
2014). With a better understanding of
nature, we can develop solutions to global
challenges such as climate change and
environmental sustainability.

The development of educational
facilities and infrastructure has a very
important role in improving the quality of
education so that it can meet the needs and
demands of the times (Megasari, 2014).
Facilities and infrastructure, also known as
educational infrastructure, include
adequate school buildings, comfortable
classrooms, complete laboratory and
library facilities, as well as fast and up-to-
date internet access. By having adequate
educational infrastructure, students can
learn optimally and increase their potential
optimally (Malau et al., 2022). Apart from
that, the development of educational

infrastructure also encourages students to
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be more motivated and enthusiastic about
learning, increases the effectiveness of the
learning process, and creates a conducive
environment for creating a generation that
is competent and ready to face global
competition (Nengsi & Muzakkir, 2022).

The relationship between the
number of students and the infrastructure
in higher education cannot be denied. The
more students who join an educational
institution, the higher the demand for
adequate infrastructure (Suranto et al,
2022). Students need access to a complete
library, adequate lecture halls, adequate
laboratories, adequate sports facilities, and
other facilities to meet their various
academic and non-academic needs.
Therefore, educational institutions need to
adapt to the increasing number of students
to ensure that existing infrastructure can
meet their needs effectively and efficiently
(Aprilia et al., 2021).

In the world of education,
predicting the number of students is very
important when planning and managing
educational institutions (Syamsudin, 2022).
One method used to predict the number of
students is by using differential equations
(Nuraeni, 2017). Differential equations are
mathematical equations that relate

changes in a variable to time or other
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variables (Nuraini et al, 2018). In this
context, differential equations can be used
to model growth and changes in student
numbers over time. Differential equations
can help in predicting how student
numbers will grow in the future.

One commonly used method is the
logistic model. The logistic model uses
differential equations to model population
growth by considering factors such as birth
rates, deaths, and migration rates (Nuraini
et al, 2018). However, population
predictions using differential equations
have limitations (Pratiwi, 2020). These
models are based on assumptions that may
not always reflect the actual situation, and
other factors not included in the models
may influence  population  growth.
Therefore, population prediction results
need to be confirmed and compared with
valid empirical data to verify their accuracy.

Previous research shows that the
population growth model obtained is
accurate for estimating the population of
Surabaya City using a logistic model
(Kurniawan et al, 2017). The logistic
equation produces the population of West
Kalimantan province, equipped with the
MAPE size (Putri et al., 2023). Population
growth projections in Sumenep Regency

on Madura Island use a logistic growth

model (Nurmadhani & Faisol, 2022). These

https://jurnalfaktarbiyah.iainkediri.ac.id/index.php/factorm/

studies are only limited to determining the
population using differential equations,
and some are accompanied by MAPE.
However, this research also conveys the
next steps that need to be taken by
policymakers  (or suggestions) after

knowing the population in the coming year.

METHOD

The method used in this research is
a qualitative library research method (Hadi,
2022). The required data is obtained from
the activities of reviewing and tracing data
originating from the relevant agencies,
namely the IAIN Kediri Tarbiyah Faculty
Tadris Science Study Program, supported
by data sourced on the official government
website pddikticom, as well as other
articles that can provide appropriate
information to meet the needs of
researchers.

The data source used in this
research is secondary and does not use
primary data. Secondary data sources,
namely sources that help existing primary
sources (Ali, 2002; Ridwan, 2001), are
supporting data that are used as tools in
analyzing existing problems. In relation to
this, the secondary source that the author
uses is data obtained from IAIN Kediri staff

in the Tadris Natural Sciences Study
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Program (TIPA) regarding the number of
students in the last three years.

The data collection technique used
is to look for data related to the number of
students and institutional policies that can
provide information according to the
researcher's needs. After the data is
collected, a systematic review is carried out
in relation to the problem being studied so
that data and information can be obtained
for research material. The data analysis
carried out is adjusted to the type of
research carried out and the type of data
collected (Tim, 2009), namely using a
content analysis method that is an in-depth
discussion of the content of written or
printed information in the mass media
(Afifuddin & Saebani, 2009). Content
analysis is a research technique for drawing
replicable and valid data conclusions by
paying attention to the context (Mukhtar,
2013).

Apart from wusing the content
analysis method, this data analysis also
uses a hermeneutical analysis approach,
which means interpreting (Mahfudz, 2013).
The operational targets of hermeneutics
are actually always related to the processes
of understanding, interpretation, and

translation. Therefore, basically, the area
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that can be approached with hermeneutics

is written texts (Mahfudz, 2013).

RESULTS AND DISCUSSION
Tadris IPA IAIN Kediri

The Tadris Science Study Program,
Faculty of Tarbiyah IAIN Kediri, is one of the
new study programs at the Faculty of
Tarbiyah and began operating in July 2020
with a decree permitting the establishment
of a new study program number 197 of
2020 dated March 9, 2020. The Faculty of
Tarbiyah IAIN Kediri and especially the
Tadris Science Study Program have a vision,
mission, goals, and objectives that are
expected to be able to meet the demands
of graduate users in accordance with
specified academic standards. The Tarbiyah
Faculty's vision is to become a superior,
competitive, and professional faculty at the
Southeast Asian level in the fields of
tarbiyah and teaching by integrating
science, Islam, and Indonesianism by 2033.
Meanwhile, the vision of the Tadris IPA
Study Program is "to become a superior
study program in the development of
information

science-based  education

technology and producing science
teaching staff with Islamic character by
2030." In order to achieve this vision, the

Faculty of Tarbiyah and the Tadris Science
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study program have developed a strategy
that is expected to facilitate the
achievement of the ideals of the Tadris
Science study program, which are based on
devotion to Allah Subhanallahu Wa Ta'ala
and good morals (TIPA, 2020).

The profile of graduates of the
Tadris Science Study Program with a focus
on information technology includes the
ability to integrate Islamic knowledge,
science education knowledge, and mastery
of technology. Technology in this case is
highly emphasized so that graduates can
follow the developments of the times. In
this place, graduates are able to follow
developments in science and learning with
mastery of information technology.
Technology plays a crucial role in changing
the educational landscape, enhancing the
learning experience, and expanding access
to knowledge. One aspect of technology
integration in the education sector is the
use of technology in learning. Research
shows that the integration of digital
technology in learning can increase the
effectiveness of the teaching and learning
process in the Industrial Era 4.0
(Khomarudin, 2020).

The natural sciences study program
is one of the most important fields of study
in the academic world. This program

discusses  the  understanding  and

https://jurnalfaktarbiyah.iainkediri.ac.id/index.php/factorm/

exploration of the wuniverse and the
phenomena that exist in it (Prakoso, 2020).
In this study program, students will study
various scientific disciplines, such as
physics, chemistry, biology, geology, and
astronomy (Fatimah, 2018). One of the
interesting things about the natural
sciences study program is the close
connection between theory and practice.
Students will be given the opportunity to
carry out research and experiments in the
laboratory, as well as apply the knowledge
they have learned in real-world situations.
They will also be invited to participate in
research projects aimed at developing an
understanding of the natural world and
finding solutions to the challenges they
face.

One of the interesting things about
the natural sciences study program is the
close connection between theory and
practice (Setyabudi & Sudarso, 2021).
Students will be given the opportunity to
carry out research and experiments in the
laboratory, as well as apply the knowledge
they have learned in real-world situations.
They will also be invited to participate in
research projects aimed at developing an
understanding of the natural world and
finding solutions to the challenges they

face.
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After completing this  study
program, natural science graduates have
various promising career opportunities.
They can work in educational institutions as
educators according to their main graduate
profile, in addition to research, energy
companies, the pharmaceutical industry,
forensic laboratories, and many more. In
addition, the analytical, problem-solving,
and scientific thinking skills they develop
during their studies will be very valuable
and can be applied in various other
professional fields. The natural sciences
study program provides a strong
foundation for understanding the world
around us and developing innovative

knowledge.

Facilities and infrastructure

The Natural Sciences or Natural
Sciences study program is one of the study
programs  that  requires  adequate
infrastructure (sarpras) to support learning
and research activities (Rahayu & Haq,
2021). The infrastructure required by the
science study program includes
laboratories, libraries, and classrooms
(Hayati, 2020), which are equipped with
appropriate equipment and learning
media. The laboratory is a very important

piece of infrastructure for the science study
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program. This laboratory is used to carry
out practicums and experiments in the field
of natural sciences. A laboratory complete
with adequate chemical and biological
equipment and materials will enable
students to carry out more in-depth
research and experiments.

Apart from laboratories, the science
study program also requires a complete
library with a collection of books and
scientific journals related to the natural
sciences. This library is the main reference
source (Iztihana & Arfa, 2020) for students
to increase their knowledge and insight.
The availability of the latest books and
journals will make it easier for students to
access the information needed to support
research and learning. Classrooms that are
equipped with appropriate equipment and
learning media are also the infrastructure
needed by the science study program.
Equipment such as computers, projectors,
and multimedia devices will help in
delivering more interactive and interesting
learning  material.  With  adequate
infrastructure, the science study program
can provide a better learning experience for
students and encourage their interest in
exploring the world of natural sciences.

Facilities and infrastructure have a

significant influence on the learning

https://jurnalfaktarbiyah.iainkediri.ac.id/index.php/factorm/
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process. Research shows that adequate

infrastructure conditions can facilitate

smooth and easy learning (Inayah et al.,

2021; Miski, 2015). Factors that can be

influenced by the condition of the

infrastructure include:

e Learning Outcomes: Research at
Vocational School Wikrama Bogor
shows that facilities and

infrastructure have an influence on

student learning outcomes (Miski,

2015).

e Teaching and Learning Process:
Adequate facilities and infrastructure
are absolutely necessary to maintain
a smooth teaching and learning
process (Novita, 2017).

e Quality of Learning: Good
management of facilities and
infrastructure can improve the quality
of student learning.

e lLearning  Motivation:  Adequate

facilities and infrastructure also play a

role in supporting the smoothness

and ease of the learning process,
increasing students’ learning
motivation (Nengsi & Muzakkir,

2022).

Number of science study program
students

https://jurnalfaktarbiyah.iainkediri.ac.id/index.php/factorm/

The number of students at a
university is an important parameter that
reflects the educational population and the
level of educational participation. The
number of students can also be an
important measure for educational
institutions (Agwil et al., 2020) in evaluating
their success and determining the resource
needs that must be provided. An increase
in student numbers is often considered a
positive sign because it reflects a strong
interest in higher education and the
possibility of intellectual prominence in
society. However, increasing student
numbers can also pose challenges, such as
limited capacity, inadequate infrastructure,
and the provision of adequate educational
resources.

The number of students can also
have significant economic implications
(Ridha et al., 2023). The more students who
pursue higher education, the greater the
demand for educational facilities, such as
universities, colleges, and faculties. This can
create new job opportunities in the
education sector and make a positive
contribution to economic growth. Apart
from that, the significant number of
students can also have an impact on the
housing sector, transportation, and other
community needs. Therefore, it s

important ~ for ~ governments and
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educational institutions to understand and
manage student numbers wisely so as to

achieve the right balance between demand

and capacity. The following is the number
of students in the IAIN Kediri Tadris Science
Study Program from 2020 to 2022.

Table 1.
Number of TIPA IAIN Kediri Study Program Students 2020-2022
Year 2020 2021 2022
Number of students 23 71 125

2023 is related to the study program’s
2030 vision.

In 2023, the Tadris IPA study
program will carry out accreditation
because the first accreditation will be in
2022. 2023 was chosen based on the vision
of the study program being superior in
2030, and 2023 is the first step after the
study program is accredited. This study
program has advantages that differentiate
it from other study programs. These
advantages can be in the form of complete
and modern facilities, qualified and
experienced teaching staff, a curriculum
that is relevant and in line with industrial
developments, as well as good connections
and collaboration with the industrial world.

A superior study program includes
a high level of academic achievement, such
as good accreditation, numerous and high-
quality research publications, and the best
student achievements. Apart from that,

superior study programs may also have soft
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skills development programs and good
internship or practical work opportunities
to prepare students to face the world of
work with adequate competence. A
superior study program is one that has
superiority and high competitiveness
compared to similar study programs at
other institutions or campuses. These
advantages can be seen in various aspects,
such as facilities, teaching staff, curriculum,
industry connections, level of academic

achievement, and soft skills development.

Prediction of the number of students in
the Tadris Science Study Program in
2023

The Logistic Equation is a study in
mathematics that is a form of the Bernoulli
Equation. Bernoulli's equation is one of the
studies in the field of mathematics within
the scope of differential equations. This
logistic equation is used to predict the
number of students using available data on

the number of students.

https://jurnalfaktarbiyah.iainkediri.ac.id/index.php/factorm/
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The logistic equation used is

dp
— =kP, k > 0,
dt

P(t) = population at time t(time)

The population indicated by P is the
result of the change in the number of
students over time. For example, if the
number of students in the first year is 200,
and in the second year it is 245, then the
size of P is 45 people, which comes from
245 to 200. This equation includes
exponential growth, relative growth, or
specific growth rates. Apart from human
populations in an area, the logistic
equation can also be used to model animal
populations in limited spaces. Next, it will
be processed to produce f(P) because it

adjusts to the population function.

dp_kp Eg1l
P [Eq 1]
ap/de _
P = f(P)

dP—kP P) [Eq?2
7 =kPF(P) [Eq2]

K: individuals in an area, and capacity
fE)=0; f(O)=r

f(P) =c¢P+c,

cl=—(£); =1

https://jurnalfaktarbiyah.iainkediri.ac.id/index.php/factorm/

So that
f(P)=c,P+c =—(£)P+r

From Eq (2)

dP—kP P
P f(P)

—kP (—(%)P+r)
ke (- ()

examplea =kr, b=k (%) o)

dP—P bP) [Eq 3
dt (a—bP) [Eq 3]

P pa—bp
7r — Pla—>bp)

dP

Pla—bp) U

P(t) = [Eq 4]

3
e~ 4 bc,

acs

PO = e~ + bcg

acs

tZO:P(O)ZPOZW
3

P0(1+bC3)=aC3$PO=aC3_P0bC3

Eq (4) becomes

P(t) = acs
e at 4 pcy
P(t) _ aPO
" ((a— Pyb)e 2t + bP,)
P = a4 Eq5
" b+ [e%]ac [Eq 5]

Equation 5 is what will be used to
predict the number of students. The data

used in equation 5 is from table 2.
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Table 2.
Number of TIPA IAIN Kediri Study Program Students 2020-2022

Year 2020 2022 2023
Number of 23 125 ?
students
t - 1 2
P 23 54 ?7?7?

From table 1, it was changed to
table 2 by adding one edition of the
previous academic year, namely 2020 as
the amount for obtaining P in 2021, 2022,
and 2023 as the year in which the number
of students was sought. t starts in 2021
with t = 0, 2022 with t = 1, and 2023 with t
= 2. A minimum of three t is needed
because of the need to find the values of
equation 5. Then 2023 is the year in which
the number of students will be searched

using t = 2. Initial predictions depart from

equation 5.
a
b= b + [e %]ac [Eq 5]

Information:

r =71

K = 125

a=rk =71k

b=k

P(0) = 48

https://jurnalfaktarbiyah.iainkediri.ac.id/index.php/factorm/

r is the capacity of an area. The
number of students cannot be
predicted as to the region's
capacity, so the latest number of
students, namely 2021, is used as
the region's capacity.

K is the number of individuals in an
area; in this case, we are also using
the number of students in the last
year, namely 2022.

a is obtained by multiplying r by k,
so that a = rk.

b is obtained from the same as k.
P(0) is obtained from table 2,
namely the growth in the number of

students from 2020 to 2021, and is

used to determine the value of c.
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e 71k After obtaining the values of c and e~¢,
P(0) =48 = k+[e~20]71k c )
1 look for the value when t = 2 to find out
“1+71c P in 2023.
1+ 71c = 71 =1,5
‘TagT v .
020;5 P:b+[e‘at]ac
71 P@) = 71k
- 0,5
k+ 062171k (37)
After the c value is obtained, the next P(2) = 71
step is to find the e~® value using the 1741_ (0,36)0,5
value t = 1. P(2) = 118 = 60,169 = 62
a From the calculation above, the result is
b+ [em*]ac 71k P(2) = 62. This means that from 2022
P(1) =54 = :
k + [e-*1]71 k (%) to 2023, the number of students will
54 71 increase by 62, so the predicted
1+ [e—“]()7,i number of students in 2023 is 187.
1+[e7?]05 = 53 13 Table 2 is complete with the number of
0,3 . . . .
[e7¢] = 0% = 0,6 students in 2023, which is shown in
Table 3 below.
Table 3.
Number of TIPA IAIN Kediri Study Program Students 2020-2023
Year 2020 2021 2022 2023
Number of 23 71 125 187
students
t - 0 1 2
p 23 48 54 62

Now that we have entered the
2023-2024 academic year, the number of
students in 2023 is already known, namely
55. Regarding the prediction results, you
can find the percentage accuracy of the

equation that has been obtained, namely

https://jurnalfaktarbiyah.iainkediri.ac.id/index.php/factorm/

by using the MAPE (mean absolute

percentage erron formula.

P,

‘1 x 100%

1 N
MAPE = —z
N £
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Information:
P; = actual population
P, = predicted population

N = number of observations

MAPE = lZN PP % 100%
NZLui—1| P
MAPE =lzl 55_62| x 100%
1Lu,241 62
= ‘55 _ 62| X 100%
62

~ 0,113 x 100% = 11,3%

So the error rate of this equation is
11.3%. Next, the number of students in
2024 will be predicted using the equation

obtained with t = 3, namely

P(3) = 71k
k + [0,63]71k (g—f)
_ 71
" 1+ (0,216)0,5
_ 1 a1~63
~ 1,108 T

So, in 2024, the number of students
is predicted to increase by 63. These results
were then checked for accuracy using the

MAPE percentage, thus obtained

63 x11,3% =7,119 = 8

This means that in 2024 there will be
an addition of at least 63—-8=55
students, or a maximum of 63 +8 =71
students. Thus, table 3 is completed into

table 4 as follows:

PO = e oac
Table 4.
Number of TIPA IAIN Kediri Study Program Students in 2020-2024
Year Tahun 2020 2021 2022 2023 2024
Number of Jumlah 23 125 180 235 251
students
t t - 1 2 3
P P 23 48 54 55 55 71

Based on table 4, information is
obtained that the number of students in
2024 will increase by 55-71, or an increase

of 31%-40% from the previous number of
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students, so that the number of students in
that year will be in the range of 242-258.

Institutional policy forms a response to
the growth in student numbers.

This is in accordance with (Hapsari

& Hascaryani, 2012), who argue that higher

https://jurnalfaktarbiyah.iainkediri.ac.id/index.php/factorm/
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education institutions respond to the
growth in student numbers with careful
policies. First, there is awareness of the
excess demand for higher education
studies, which is reflected in the difference
between the number of applicants and the
number of students admitted. Response
policies include:

e Capacity Building: Institutions can
expand infrastructure and resources
to accommodate more students.

¢ Increased Selectivity: Improve

selection criteria to ensure admission

of students who meet institutional
standards.

e Online  Program  Development:
Implement online programs to reach
more students without burdening
physical facilities.

e Collaboration with Industry: Establish
partnerships with industry to provide
practical educational opportunities
and  work

placements  after

graduation.

CONCLUSION

The natural sciences Tadris study
program is a field of study that discusses
the understanding and exploration of the
universe and the phenomena within it, so it
is necessary to implement appropriate

policies. Determining institutional policies

https://jurnalfaktarbiyah.iainkediri.ac.id/index.php/factorm/

related to infrastructure and quality of
education for Tadris Natural Sciences
students using logistic equations, which are
used to determine or predict the number of
Natural Sciences students each year. The
result is that it is predicted that the number
of students in the following year will
increase by 31% to 40% from the current
number of students. With the growth in the
number of students, of course, institutional
policies regarding academic services,
infrastructure, and other things are also
well met according to student needs. This
will also support the scientific vision of the
study program, whose target is that in 2030
it will become a superior study program in
developing information technology-based
science education and producing science

educators with Islamic character.
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