International Journal of Education and Teaching Zone, Volume 1 (Issue 2): 08-10 (2022)

)

DOI: https://doi.org/10.57092 /ijetz.v1i2.34

The Understanding Mathematical Communication Concepts and Skills:
Analysis of the Ability of Prospective Physics Teachers?

Irfan Yusuf'*Aminah Zb?, Edi Rozal®
Faculty of Teacher Training and Education, Univesitas Papua, Papua Barat, Indonesia
23Faculty of Tarbiyah and Teacher Training, UIN Sulthan Tahaha Saifuddin Jambi, Jambi, Indonesia

S Abstract: The research that has been carried out aims to see the
Article I-!IStOFyZ ability to understand mathematical concepts and mathematical
Eg\i?slzsqéi;?etfnﬂzfrzégégggz communication of students on the Maxwell-Boltzman material for
Accepted: September 2’9’ 2022 Tadris P_hysics stL_Jde_nts, espe_cia_llly stude_nts il’_l semester VI. This
Published: October 08, 2022 research is a quantitative descriptive study in which the data collegted
from the test results and the results of the lecture process at the time
of giving the Maxwell-Boltzman material will be analyzed and
described and added with a test technique on the cognitive domain in
Keywords: the form of a description test (essay) consisting of 7 test questions,
Concept Understanding Ability,  where five questions are for understanding students' mathematical
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i.yusuf@unipa.ac.id Maxwell-Boltzman material is in the Good Enough category, and the
average mathematical communication ability of students is also in the

Good Enough category.

INTRODUCTION

Education in the revolution 4.0 era prioritizes technological changes in the learning
process (Defrianti & Iskandar, 2022; Ningsih, 2022), The Physics lecture process is a
learning process that has a lot to do with understanding concepts in analyzing and
recognizing the universe (Reyza et al., 2022; Sulman, Sutopo, et al., 2021; Sulman et al.,
2022). In understanding physics, of course, an understanding of concepts is needed
(Goodhew et al., 2019; Parno et al., 2021), and in understanding some physics concepts,
mathematical abilities are needed (Rozal et al., 2021; Sulman et al., 2020) which owned
by physics students so that it can make it easier for them to understand and apply
equations so that they are more effective to understand and analyze. The mathematical
abilities possessed by students greatly influence the physics learning process. One of the
materials closely related to mathematical mastery is the Maxwell-Bolzan equation
material in the statistical physics course. The maxwell-Boltzman equation is a material
that is closely related to students' mathematical abilities. Analysis in the form of thinking
processes in deriving the Maxwell-Boltzman equation in statistical physics courses is
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strongly influenced by students' mathematical abilities. Basic mathematical abilities that
can be improved in maximizing student learning outcomes are the ability to understand
concepts and mathematical communication skills.

Concept understanding ability is an individual's ability to analyze deeper in the
learning process carried out (Mestre et al., 2011; Nehru et al., 2020), and is usually seen
from how someone can analyze a problem into an idea in analyzing or providing The
solution to the given problem (Reyza et al., 2022; Waldrip et al., 2013), in this case, is to
determine the maximum probability of the Maxwell-Boltzman particle. Understanding
mathematical concepts are believed to be very important and can have a tremendous
impact on improving student learning outcomes, especially on the Maxwell-Boltzman
material. The lecture process emphasizes the focus on the ability to understand
mathematical concepts, which are indirectly very important for students. The ability of
mathematical understanding makes students able to find ideas and provide solutions
(Meiliani et al., 2021; Putra et al., 2021; Sulman et al., 2020) to the derivation of the
Maxwell-Boltzman equation that is being analyzed, which ultimately makes it easier for
students to be able to easily find ways to solve the Maxwell-Biltzman equation for
analysis so that the lecture process can run optimally. In addition to mathematical
understanding, of course, students' basic mathematical abilities are also needed so that
they can improve their learning understanding, namely mathematical communication
skills.

Communication skills in lectures are needed as a companion to students' complete
understanding of mathematical concepts. Mathematical communication skills can support
students' understanding of concepts so that they become students who can truly be in line
with global changes, namely students who not only understand the material well but are
able to explain the material or ideas they have to others and are also able to present ideas
that have been developed. Obtained both in writing and orally so that the material or
ideas that have been understood and possessed can be conveyed properly and correctly.
Mathematical communication skills will be an indication of students' affective and
psychomotor abilities and, at the same time, be a statement that learning is not only about
understanding the material for yourself but also about how to convey ideas and ideas so
that they can be accepted and used by both individuals and others, especially in equation
for Maxwell-Boltzmann material.

In order to understand the derivation of the Maxwell Boltzman formula, usually,
the direction in the lecture is how to understand the final material, namely how to get the
Maxwell-Boltzman equation only, so that students' ability to understand mathematical
concepts and mathematical communication is a bit neglected. Changes in the process and
objectives of lectures should change and can be directed to how to form students who
have the ability in both the cognitive and the affective and psychomotor domains.
Mathematical communication can trigger students to be more confident in expressing
their understanding of the material they have. The growth of communication skills and
understanding of student concepts can indirectly increase students' self-confidence and
motivate learning in understanding the Maxwell-Boltzman equation to be deeper and
maximal. Mathematical communication motivates students to find additional information
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so that the analyzed Maxwell-Boltzman material can be reviewed better with more
references; thanks to mathematical communication, students will also be able to connect
and relate several mathematical equations in physics so that they are able to relate one
equation to another. Others, so that the primary goal of deriving the Maxwell-Boltzman
equation can be achieved more easily. The description above shows the importance of
understanding student mathematical concepts and student mathematical communication
in solving the Maxwell-Boltzman equation so that it is believed to easily maximize the
statistical physics lecture process.

The process of statistical physics lectures, especially to describe the Maxwell-
Boltzman Equation in statistical physics, requires an understanding of concepts and good
mathematical communication. This is because the statistical physics course in the
Maxwell-Boltzman material is closely related to students’ mathematical abilities,
especially the ability to understand mathematical concepts and mathematical
communication in maintaining the effectiveness of the lecture process. The process of
statistical physics lectures, especially on the Maxwell-Boltzman material, of course, is
greatly influenced by how to understand the basic concepts of some physics courses and
also how the basic mathematical abilities of students are both how to communicate
mathematically to students and of course how students understand the concepts of
Maxwell-Boltzman material. The learning process that requires the ability to understand
mathematical concepts and mathematical communication researchers have done The
above explanation is the basis and indication for us researchers in researching
investigating students' conceptual understanding abilities and student communication on
the Maxwell-Boltzman material which is part of the material in statistical physics
lectures, to be able to see how the student's actual ability to understand and explain the
Maxwell-Botzman equation, especially to see the maximum probability of a classical
particle.

METHOD

The type of research that has been used in this research is descriptive quantitative,
which was conducted in the sixth semester of the Physics Study Program of UIN Sulthan
Thaha Saifuddin Jambi in the 2021/2022 academic year. In the process of observing this
research, the aim is to be able to present a fact from the data that has been obtained in the
study (De Silva, 2014; Lodico, 2010). The research process that has been carried out is
expected to be able to present comprehensive data on the basic mathematics skills
possessed by physics tadris students. The basic mathematical abilities that are observed,
analyzed, and explored in this study are trying to see the mathematical communication
skills of students when studying the Maxwell-Boltzman equation material being carried
out or being studied in statistical physics courses. As for collecting data, the research
process that has been carried out is by using the description test questions that have been
presented. In the research process that has been carried out, the instrument for testing
students' mathematical abilities and students’ communication skills in the form of
mathematical abilities of them consists of 7 questions for each category, where five
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questions are tested to see students' conceptual understanding and two questions to see
special students' mathematical communication skills. In the Maxwell-Boltzman material.

The description test is given to students who take statistical physics courses,
especially those who study the Maxwell-Boltzman material. In the research process that
has been carried out, the instrument questions used are validated by experts so that the
questions used are really appropriate to measure the understanding of mathematical
concepts and students' mathematical communication skills in describing the Maxwell-
Boltzmann equation. Process analysis The data on the results of the students' learning
outcomes test on the Maxwell-Boltxman material were then analyzed and analyzed
descriptively to determine the ability to understand students' mathematical concepts and
students' mathematical communication skills which were distributed were then compared
in the form of achievement of predicates on each measured mathematical ability, namely
ability to understand mathematical concepts and skills to understand mathematical
concepts. The research process that has been carried out using a Likert scale where all the
value processes that have been obtained by students will be categorized with
predetermined categories and can be seen in table 1.

Table 1. Scoring category Student grade

No Percentage Category

1 81-100 Very good

2 61-80 Good

3 41-60 Pretty Good
4 21-40 Not Good

5 0-20 Very Not Good

RESULT AND DISCUSSION

In the research that has been carried out, there are several facts that researchers can
describe in this study, namely based on the analysis of student learning outcomes from 7
regarding the ability to understand students' mathematical concepts and the ability of
student's communication skills, some important information is obtained that can inform
students' abilities in understanding Maxwell's equations. - Boltzman. The research that
has been carried out has described some understandings that can conclude a situation or
capacity possessed by students. Mathematical understanding of understanding
mathematical concepts and also students' mathematical skills that have been observed
after the research is conducted and reviewed in the lecture process when the maxwell-
Boltzaman equation derivation is carried out, which has been tested by all students who
take statistical physics courses, namely physics tadris students with the results getting
some of the facts that are obtained are seen in the Profile of Students' Mathematical
Concept Understanding Ability and mathematical skills of tadris physics students. The
results were obtained starting from the value taken from actual data as a test of the ability
to understand concepts and student skills. The results of the assessment of students'
understanding of mathematical concepts after answering 5 test questions on the Maxwell-
Boltzman material can be seen in Table 2.
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Table 2. Understanding mathematical concepts

No Percentage Total students Category

1 81-100 5 Very good

2 61-80 6 Good

3 41-60 18 Pretty Good
4 21-40 2 Not Good

5 0-20 0 Very Not Good

The research process for students' conceptual understanding abilities obtained data
on physics students' understanding of the average criteria ability in the pretty good
category. Based on Table 2, we can see that the students whose ability to understand
mathematical concepts is very good are five people, then six students are in a good
category, 18 students have the ability to master mathematical concepts quite well, while
two students are in Not Good category. And there are no students (0 people) who are in
the very bad category. The research process resulted in the fact that classically, students'
ability to understand mathematical concepts was, on average, in a pretty good category in
terms of the five categories that the researchers determined. This means that a student's
ability to understand mathematical concepts classically falls into the pretty good
category.

A good understanding of the concepts students possess can indirectly make it easier
for students to explore further understanding. A good understanding of concepts can
encourage students' enthusiasm to further examine the material provided (Mestre et al.,
2011; Stoen et al., 2020). understanding a concept, several supporting references are
needed to provide information to solve statistical physics equations. Understanding the
concept will encourage students to be able to correct themselves for the ideas that have
been made; in other words, it will be an effort to convince themselves to understand a
better teaching material (Meiliani et al., 2021; Zb, Novalian, Ananda, et al., 2021; Zb,
Novalian, Rozal, et al., 2021). Students who have a good understanding of mathematical
concepts will easily adapt or work on the problems being analyzed in statistical physics
courses in general and the Maxwell-Boltzman equation in particular in every lecture
process.

The questions used to measure the ability to understand mathematical concepts
using essay description questions, which amount to 5 questions. The questions given or
referred to are the content of mathematical problems that play a role in deriving students'
Maxwell-Boltzman mathematical equations. Understanding mathematical concepts is
believed to make it easier for students to understand mathematical problems and concepts
in statistical physics, especially the Maxwell-Boltzmann equation. In addition to the
ability of mathematical concepts, this study also observed how students' mathematical
communication skills in the Maxwell-Boltzman material. It is believed that students'
mathematical communication skills also play an important role in making it easier to
solve equations in the Maxwell-Boltzman material, as well as increasing student skills
according to the 4.0 industrial era needed today. The data obtained from the research
process that has been carried out on students' mathematical communication skills in
detail based on categories can be seen in Table 3.
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Table 3. Analysis of mathematical communication understanding

No Percentage Total students Category

1 81-100 4 Very good

2 61-80 6 Good

3 41-60 16 Pretty Good
4 21-40 5 Not Good

5 0-20 0 Very Not Good

Some general facts that have been obtained by researchers from the results of the
research process that has been carried out, namely regarding the mathematical
communication skills of physics students, it was found that physics students were based
on the average criteria in a fairly good category when viewed from the categories set in
the table. 1. The results of the research on students' skill skills have been shown. Based
on Table 3, it can be described as follows where we can see that students with very good
mathematical communication skills are four people. Six students are in the good
category, 16 students can master mathematical concepts quite well, while five are in the
Not Good category. No students (0 people) are in the Very Not Good category. The
research process resulted in that classically, students’ mathematical communication skills
were, on average, in a pretty good category when viewed from the five categories that the
researchers determined.

The description of the data that has been described above shows that the student's
communication skills are not yet at the maximum stage, but when viewed on average,
students' mathematical communication skills are classically included in a pretty good
category. Students' communication skills are quite good; of course, it is news that
students' communication skills still have to be improved, at least in the good category, so
that students' abilities can support an effective and maximum lecture process. The
questions used to measure mathematical communication skills using essay description
questions, which amount to 2 questions. The questions given or referred to are the
content of mathematical problems in the Maxwell-Boltzmann equation that play a role in
deriving mathematical equations. The number of questions given is only two questions.
However, for each question, students are expected to be able to explain the Maxwell-
Boltzman understanding more concretely, thereby increasing students' abilities to add
insight which is, of course, in line with the government program, namely making good
students from several aspects of life (Sulman, Tanti, et al., 2021; Zb et al., 2020).
Mathematical communication skills are very necessary to be instilled in students so that
students become individuals who are truly qualified and in accordance with the times
(Rozal et al., 2021; Sulman et al., 2020). Mathematical communication skills are
believed to make it easier for students to understand mathematical problems and concepts
in statistical physics. In addition to mathematical communication skills, this study also
observes students' mathematical connection skills, which are believed to also play an
important role in making it easier to solve Maxwell-Boltzmann equations.

The explanations that the researchers have expressed regarding critical thinking
skills above certainly show and reflect the research process that produces a very
important fact in realizing students who are truly qualified and can meet the demands of
the times, whereas classically, where mathematical critical thinking skills are needed.
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Owned by students, on average, they are in the pretty good category, and for
understanding the concept of students, they are in the pretty good category. The ability to
understand mathematical concepts and also students' mathematical communication skills
in solving mathematical problems in describing students' Maxwell-Boltzman equations is
believed to be able to increase the effectiveness of physics tadris students in
understanding Maxwell-Boltzman material better and at the same time to understand
problems that exist in statistical physics in general. The ability to understand
mathematical concepts and communication skills has a significant role in shaping
changes in students or prospective physics education teachers who are professional and
are believed to have a significant impact in solving the Maxwell-Boltzman material
equations and can improve student learning outcomes to be maximal and effective.

CONCLUSION

Based on the explanation, based on the understanding of mathematical concepts,
mathematical communication, mathematical connections, problem-solving, critical
thinking, and creative thinking, 31 students were in the pretty good category. This means
that the actual ability of students still needs improvement and improvement. Research
improvements for future researchers should pay more attention to essential indicators in
the statistical physics lecture process and must review the questions used that have a
standard in the assessment of each category.
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