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INTRODUCTION

Mathematics is one of the branches of science that plays an important role in
everyday life. In accordance with the fact that mathematics is already taught in
schools from elementary school to college. This shows that mathematics has an
important role in the world of education and technological developments today
(Khamidah, 2013). Learning mathematics takes the most time to recall the
material already taught. Mathematics learning in schools aims to enable students
to understand mathematical concepts, explain the relationship between concepts,
use reasoning on patterns and properties, and be able to explain mathematical
ideas and statements (Astriani, 2017; Sudirman et al., 2020). The purpose of
learning mathematics according to Permendiknas No. 22 of 2006 is to understand
mathematical concepts, explain the relationship between concepts and apply
concepts or algorithms in a flexible, accurate, efficient and precise way in
problem solving (Depdiknas, 2006).

The Minister of National Education above shows that the ability to understand
mathematical concepts isone of the objectives of learning mathematics in schools.
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Theability to understand this concept is important in mathematics learning.
Understanding mathematical concepts is one of the mathematical abilities that
must be mastered by students. According to Arifah and Saefudin (2017), the
ability to understand concepts is an important point in the mathematics learning
process. If students have good concept understanding skills, students will achieve
mathematics learning goals. Students who have a good understanding of
mathematical concepts will be able to create relationships between concepts that
have been studied (Pratiwi, 2016), and be able to deduce information in their own
words used in solving a problem (Alam, 2012). Studentswho already understand
the concept correctly will be able to develop thinking skills in solving everyday
problems, and the learning process in the classroom will be more meaningful
(Murnaka & Dewi, 2018).

One of the mathematics learning materials that must be mastered by grade XI
students is matrix. Matrix material is one of the mathematical materials used to
measure students' concept comprehension ability. Therefore, the matrix material
needs to be mastered by students. However, the reality in the field, the results of
learning student matrices have not been satisfactory (Nuritasari, Hasanah, &
Sholeludin, 2017). Many students have difficulties both in the learning process,
and in solving matrix questions during daily tests or exams, although the
questions are related to simple matrix concepts. Based on the results of an
interview with a teacher of mathematics subjects at one of the vocational high
schools in Kefamenanu, that there are problems during the mathematics learning
process at school. Many students do not understand mathematical concepts, are
less thorough in the use of formulas, less thorough in the use of symbols and less
thorough in calculations and problem solving. In relation to matrix materials,
there are many students whose understanding is still low. During interviews, math
teachers said that they often find students who solve matrix multiplication
problems using how to add matrks or vice versa.

Some of the problems above show that students' ability to understand matrix
concepts is still low. This is supported by the results of research by Fadzillah and
Wibowo (2016) that there are still many students who have difficulty in
understanding mathematical concepts. Mathematics concepts including matrix has
been taught in schools are still poorly understood by students. Many previous
researchers have researched students' understanding of concepts. Some of them
are by Effendi (2017) who concluded that students' understanding of the concept
of cube material is still low. Another research by Mawaddah and Ratih (2016)
shows that students' mathematical concept comprehension ability is in the good
category. These two studies provide contrasting results. The contrast of the
results of previous studies is the basis for researchers to conduct this research. The
difference between this study and previous researchers is that this research focuses
more on the ability to understand matrix concepts, with the aim of describing the
ability to understand the matrix concepts of grade XI students of a vocational high
school at Kefamenanu.

RESEARCH METHODS
This research is a descriptive study of quantitative. The quantitative descriptive
research method is to aim to make an image or descriptive about a state
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objectively using numbers, without making generalizations (Siyoto & Sodik,
2015). The type of data used is primary data, which is data obtained directly from
research participants. Participants in this study were grade XI Multi Media |
students on a Vocational High School at Kefamenanu, totaling 26 people. The
participant retrieval technique uses purposive sampling.

The instruments used to collect data in this study were tests and interviews.
The test is used to measure students' comprehension. The form of the test is in the
form of a description test of a matrix of 5 questions. The 5 items of the matrix
question represent 5 indicators of the ability to understand the concept, namely 1)
restating a concept (P1), 2) classify the object according to the concept (P2), 3)
giving examples and non-examples (Ps), 4) presenting concepts in various forms
of mathematical representations (Ps), 5) using, utilizing and choosing procedures
(Ps). Indicator Py is measured through questions about the definition of matrices,
indicator P2 is measured through questions about understanding of identity matrix,
indicator P3 is measured through questions about matrix examples and not matrix,
indicator P4 is measured through questions that ask the matrix form of a story
question, and indicator Ps is measured through questions about matrix addition
and subtraction.

After the test, 6 students were selected to be interviewed. The purpose of this
interview is to confirm the student's concept comprehension ability with the test
results in writing. The 6 students consist of 2 students representing the level of
ability to understand matrix concepts in the high category, 2 students in the
medium category, and 2 students in the low category.

The value of understanding the concept of the student's matrix is obtained
using equation 1.

Valye = Studentscore ;o (1)
Ideal score

Students' matrix comprehension ability scores will be grouped by high,
medium, and low categories. The categorization is based on the criteria for
understanding students' concepts in Table 1.

Table 1. Criteria for Understanding Student Concepts

Value Range Criterion
X=>70 High
55<x<70 Medium
X <55 Low

The criteria in Table 1 above are used to determine the category of students'
mathematical concept learning ability adopted from the student's grade criteria
according to Nursaadah and Amelia (2018).

In addition to calculating the scores obtained by students, it is also analyzed
the percentage of fullness of the achievement of each indicator of understanding
the matrix concept, which is calculated using Equation 2.
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Pi means persentase achievement of i-th concept understand indicators, Qi
means the number students who meet i-th concept comprehension indicators, and
r means the number of participants.

RESULTS AND DISCUSSION
The data of this study were obtained through tests and interviews. Therefore, in
this section the results of the study will be described both in the form of te result
data and interview result data.

Research Results.

Based on the results of the test, the scores of students’ matrix concept
understanding ability (MCUA) were obtained in the high category as many as 7
people, the medium category as many as 13 people, and in the low category as
many as 6 people. The percentage of students' comprehension ability in the high,
medium, and low categories can be seen in Table 2.

Table 2. Percentage of student MCUA criteria
Category
High Medium Low
Percentage of MCUA category 27%  50%  23%

Table 2 indicates that most students have MCUA in the moderate category at
50%, while the lowest category is the lowest percentage at 23%.

The MCUA indicators in this study were 5 indicators expressed in P1, P2, P3,
P4, and Ps. The percentage of achievement of each indicator is seen in Table 3.

Table 3. Percentage of achievement of the indicator
Score of Each Question
Pr.. P2 Ps Ps Ps
Percentage of achievement of the Indicator 96% 46% 57% 61% 23%

Table 3 shows that as many as 96% of students are able to restate a matrix
concept, 46% of students are able to classify the objects of a matrix, 57% of
students are able to provide examples and non-examples, 61% of students are able
to present concepts in various forms of mathematical representation, and 23% of
students are able to use, utilize and select procedures and complete matrix
concepts.

The MCUA data above is the result of data analysis based on test results and
interviews. Interviews were conducted with 6 people, but in this section, the
author only showed data on the results of work and interviewed 1 person
representing each category.
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Students who have high MCUA

One of the subjects who had MCUA in the high category was ADT students. The
results of tests and interviews show that ADT students are able to meet indicator
1, indicator 2, indicator 3, indicator 4, and indicator 5. In this section, the
researcher only displays the results of work and excerpts of interviews with ADT
students on the answers to question number 1. Answer number 1 of ADT students
as in Figure 1.
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Figure 1. ADT student answer

Figure 1 above is the ADT student's answer to question number 1. To
convince the correctness of this student's answer, the researcher conducted an
interview as the following.

Researcher : What do you know about matrix definition?

ADT A matrix is a collection of numbers containing rows and columns
and expressed in shapes such as square or square long.

Researcher : Are you sure your answer is correct?

ADT :Yes, sure mom.

The results of the interview above show that the subject of ADT is able to
define the matrix. The interview results of the answers to questions number 2, 3,
4, and 5 are also the same as the answers in the written test.

Students who have medium MCUA

One of the subjects who has MCUA in the moderate category is MJM students.
The results of tests and interviews show that MIJM students are able to meet
indicator 1, indicator 3, and indicator 5, but have not met indicator 2, and
indicator 4. In this section, the researcher only displays the results of work and
excerpts of interviews with MJM students on the answers to question number 3.
Answer number 3 MJM students as in Figure 2.
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Figure 2. MJM student answer

Figure 2 is the MJM student's answer to question number 3. To convince the
correctness of this student's answer, the researcher conducted an interview as the
following excerpt.

Researcher : Can you name the types that belong to the matrix and which does
not belong to the types of matrix?
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MJIM : Which includes the type of matrix, namely row matrix, column
matrix, and the identity matrix, whereas those that do not include
types-Types of matrices are order matrices, main matrix and
spherical matrix.

Researcher : Areyou sure?

MJIM : |l amsure, mom

The results of the interview above show that the MJM subject is able to
distinguish between matrix and non-matrix examples. The interview results of the
answers to questions number 1, 2, 4, and 5 are also the same as the analysis of the
written test results

Students who have low MCUA

One of the subjects who had MCUA in the moderate category was NBK students.
The test results and interviews showed that NBK students were able to meet
indicator 1, and indicator 3, but did not meet indicator 2, indicator 4, and indicator
5. In this section, the researcher only displays the results of work and excerpts of
interviews with NBK students on the answers to question number 5. Answer
number 5 of NBK students as in Figure 3.
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Figure 3. NBK student answer

Figure 3 is the answer of an NBK student who is one of the students who has
MCUA in the low category. To convince the correctness of this student's answer,
the researcher conducted an interview as the following excerpt.

Researcher : Letyou explain how the steps in solved question number 5!

NBK : From the problem, it is known that matrix A and matrix B then
which is asked matrix A + B and matrix A - B.

Researcher : How is the procedure for adding up and subtracting two matrix?

NBK : Our A + B matrix sums up, and our A — B matrix subtract.
Researcher : Try to find the results of the A + B matrix and the A — B.
NBK : Writes answers from matrix A + B and matrix A — B, but the

answer is still wrong.
Researcher Are you sure your answer is correct?
NBK Sure mom

The results of the interview above show that NBK subjects have not been able
to use, utilize and select the right procedures to complete matrix addition and
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subtraction operations. The interview results of the answers to questions number
1, 2, 3, and 4 are also the same as the analysis of the written test results.

Discussion

The results of the above study are described based on the ability to understand the
concept of the matrix of students in the high, medium, and low categories. In this
section will be discussed each of them according to this category.

The first, students who have high MCUA. Students who are in this category
are able to define matrix concepts, are able to calibrate objects according to their
concepts, are able to give examples and non-examples, are able to present
concepts in various forms of mathematical representation, and are able to use,
utilize and choose procedures. This suggests that students in the high category are
able to master all indicators of the ability to understand mathematical concepts.
This conclusion is in line with the results of research by Fajar et al. (2018) who
said that students in the high category can master all indicators of mathematical
conceptual understanding ability. Those who are in this category, have a good
memory, have a good memory of storing previously learned mathematical
concepts. Students have good conceptual skills because they are able to recall
what has been learned (Mawaddah & Maryanti, 2016).

The second, students who have medium MCUA. Those who have MCUA in
this category are able to define from the matrix correctly, have not been able to
calibrate objects according to the matrix concept, are able to give examples and
non-examples, have not been able to present concepts in various forms of
mathematical representation, and are able to use, utilize and choose procedures.
Indicators that have not been met do not mean that students are not capable. They
can decipher the answer but there is still a fallacy in their answer. Their answers
are still not quite right. This is supported by research conducted by Rosali (2019)
that moderately capable students are able to meet every indicator even though it is
not yet appropriate. This requires action from a mathematics teacher when
teaching to make a breakthrough in facilitating students’ understanding of
concepts, because students in this category have the potential to meet all
indicators of concept comprehension ability. This potential is supported by
research by Fajar et al. (2018) that students in the medium category can master all
indicators of the ability to understand mathematical concepts.

The third, students who have low MCUA. Students who are in this category
are able to define the concept of matrix correctly, have not been able to calibrate
objects according to the concept of matrix, are able to give examples and non-
examples, have not been able to present concepts in various forms of
mathematical representation, and have not been able to use, utilize and choose
procedures. This is in accordance with Kartika (2018) that the low ability to
understand concepts is due to students not being able to explain the concepts they
get and present concepts in the form of mathematical representations. Students in
this category are only able to master 2 indicators out of 5 indicators of concept
comprehension ability used in this study. Students' answers to questions that
measure other indicators still have many errors. They still spell out the answer
according to their ideas even though the answer is wrong. This has the potential to
undergo changes. There is room for students in this category to meet many
indicators from a number of indicators used. This is supported by the results of
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research by Fajar et al. (2018) that students whose concept comprehension ability
is low can master 4 indicators of 6 indicators of mathematical concept
comprehension ability used.

CONCLUSION

Based on the results of research and discussion, it can be concluded that the
ability to understand the matrix concept of grade XI students of a vocational high
school at Kefamenanu is in the medium category with a percentage of 56.6%.
Based on achievements in this medium category, 96% of students can restate a
concept, 46% of students are able to classify objects according to their concepts,
57% of students are able to give examples and non-examples of concepts, 61% of
students are able to present concepts in various forms of mathematical
representation, and 23% of students are able to use, utilize and choose completion
procedures.

Understanding concepts is a fundamental ability in mathematics. Therefore,
recommend to mathematics teachers in schools to facilitate this ability in the
learning process. Future researchers should focus on conducting research to
improve these basic abilities before moving on to other mathematical abilities.

REFERENCES

Alam, B. I. (2012). Peningkatan Kemampuan Pemahaman dan Komunikasi
Matematika Siswa SD Melalui Pendekatan Realistic Mathematics Education
(RME). Seminar Nasional Matematika dan Pendidikan Matematika FMIPA
UNY.

Arifah, U., & Saefudin, A. A. (2017). Menumbuhkembangkan kemampuan
pemahaman konsep matematika dengan menggunakan model pembelajaran
guided discovery. Union: Jurnal Pendidikan Matematik, 5(3), 263-272.

Astriani, L. (2017). Pengaruh pembelajaran reciprocal teaching terhadap
kemampuan pemahaman konsep matematika ditinjau dari kemampuan awal
matematika siswa. FIBONACCI: Jurnal Pendidikan Matematika dan
Matematika, 3(1), 77-85. https://doi.org/10.24853/fbc.3.1.77-85

Depdiknas. (2006). Peraturan Menteri Pendidikan Nasional No. 22 Tahun 2006
tentang Standar Isi Untuk Pendidikan Dasar dan Menengah. Depdiknas.

Effendi, K. N. S. (2017). Pemahaman konsep siswa kelas VIl pada materi kubus
dan balok. Symmetry: Pasundan Journal of Research in Mathematics
Learning and Education, 2(2), 10-17.
https://doi.org/10.23969/symmetry.v2i2.552

Fadzillah, N., & Wibowo, T. (2016). Analisis Kesulitan Pemahaman Konsep
Matematika Siswa Kelas VII SMP. Jurnal Pendidikan Matematika Universitas
Muhammadiyah Purworejo, 20(2), 140-144.

Fajar, A. P., Kodirun, K., Suhar, S., & Arapu, L. (2019). Analisis kemampuan
pemahaman konsep matematis siswa kelas VIII SMP Negeri 17
Kendari. Jurnal Pendidikan Matematika, 9(2), 229-239.
https://doi.org/10.36709/jpm.v9i2.5872



100 Fallo, Son & Maifa

Kartika, Y. (2018). Analisis kemampuan pemahaman konsep matematis peserta
didik kelas vii smp pada materi bentuk aljabar. Jurnal Pendidikan
Tambusai, 2(2), 777-785. https://doi.org/10.31004/jptam.v2i4.25

Khamidah, N. (2013). Pendidikan Karakter Dalam Pembelajaran Matematika Di
SD. INSANIA: Jurnal Pemikiran Alternatif Kependidikan, 18(2), 215-230.
https://doi.org/10.24090/insania.v18i2.1457

Mawaddah, S., & Maryanti, R. (2016). Kemampuan pemahaman konsep
matematis siswa SMP dalam pembelajaran menggunakan model penemuan
terbimbing (discovery learning). Edu-Mat: Jurnal Pendidikan
Matematika, 4(1), 76-87. http://dx.doi.org/10.20527/edumat.v4i1.2292

Murnaka, N. P., & Dewi, S. R. (2018). Penerapan metode pembelajaran Guided
Inquiry  untuk  meningkatkan ~ kemampuan  pemahaman  konsep
matematis. Journal of Medives: Journal of Mathematics Education IKIP
Veteran Semarang, 2(2), 163-171.

Nuritasari, F., Hasanah, S. I., & Sholehoddin, A. (2017). Analisis Kesalahan
Siswa Dalam Menyelesaikan Soal Matematika Pokok Bahasan Matriks di
Kelas XI  MA.JP2M  (Jurnal  Pendidikan dan Pembelajaran
Matematika), 3(2), 108-117. https://doi.org/10.29100/jp2m.v3i2.1761

Nursaadah, 1., & Amelia, R. (2018). Analisis kemampuan pemahaman matematis
siswa smp pada materi segitiga dan segiempat. Numeracy, 5(1), 1-9.
https://doi.org/10.46244/numeracy.v5i1.288

Pratiwi, D. D. (2016). Pembelajaran learning cycle 5E berbantuan geogebra
terhadap kemampuan pemahaman konsep matematis. Al-Jabar: Jurnal
Pendidikan Matematika, 7(2), 191-202.
https://doi.org/10.24042/ajpm.v7i2.9684

Rosali, D. F. (2019). Deskripsi Kemampuan Pemahaman Konsep Turunan
Berdasarkan Teori APOS Pada Siswa Kelas XII MIA-1 SMAN 2 Makassar.
[Doctoral Dissertasion]. Universitas Negeri Makassar.

Siyoto, S., & Sodik, M. A. (2015). Basic Research Methodology. Literasi Media
Publishing.

Sudirman, S., Son, A. L., Rosyadi, R., & Fitriani, R. N. (2020). Uncovering the
Students’ Mathematical Concept Understanding Ability: A Based Study of
Both Students’ Cognitive Styles Dependent and Independent Field in
Overcoming the Problem of 3D Geometry. Formatif: Jurnal Ilmiah
Pendidikan MIPA, 10 (1), 1-12.
http://dx.doi.org/10.30998/formatif.v10i1.3789



