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ABSTRACT

Mathematical reasoning is one of the foundations in understanding mathematics and is the most
important part of describing valid conclusions about ideas and their relationships. It's just that the
mathematical reasoning ability of students on one material with other materials tends to be different.
This study aimed to analyze the mathematical reasoning abilities of grade 1V elementary school students
on polygons materials. This research belongs to qualitative research of non-interactive types. The
population in the study was 240 elementary school students. The sample in the study was carried out
using simple random sampling techniques with the final sample number of 40 students in grade IV
elementary school. Data collection was done using observation methods, interviews, and tests with
research instruments to test students' mathematical reasoning ability. Data analysis conducted the
research results using interactive analysis methods based on the stage of data reduction, presentation
of data, and conclusion. The results of the data analysis showed that the average mathematical
reasoning ability of students was 61.90, with a percentage of 62% who were in the moderate category.
Therefore, students' mathematical reasoning ability in many-faceted materials is classified as a medium
theory. Some students do not understand the concept of material in terms of many, so the learning
process still requires guidance from teachers and parents.

1. INTRODUCTION

The key to civilization and the progress of a nation can be seen in the quality of its education. This
can be seen from the phenomenon that develops in the community, namely, the better the quality of
education, the better the quality of human resources in the region, and the opposite (Nurmalasari &
Karimah, 2020). Through education, one will become a better person to improve the quality of life and be
accepted in society (Sholihah & Firdaus, 2019; Widyanto, 2020). The education process is not separated
from the learning process. A good learning process is a learning process that makes active learners
independently develop various abilities that exist in them through a student-centred learning process
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(Yulianti & Wulandari, 2021). Learners active in the learning process will make learning more meaningful,
later impacting learners' acquisition of learning experiences and emotional social development (Angela,
2014; Bressington et al., 2018; Kostiainen et al.,, 2018). One of the learning points that provide experience
to learners in mathematics lessons. Mathematics is the basic science underlies and serves various other
sciences (Wahyuni et al., 2019). In mathematics subjects, students are taught about definite sciences such
as numbers, shapes, and concepts relating to logical truth, using common symbols and applied in other fields
with axiomatic deductive characteristics (Isnaeni et al., 2018; Salmina & Nisa, 2018). Students are expected
to develop well because mathematics has a strong and clear structure and the interrelationship between
concepts (Wibowo, 2017). The purpose of the implementation of mathematical learning is for students can
use reasoning on patterns and traits, perform mathematical manipulation in making generalizations,
compiling evidence, or explaining mathematical ideas and statements (Fadillah, 2019; Kusumaningtyas et
al,, 2021; Sofyana & Kusuma, 2018).

However, mathematics is still one of the learnings that should be avoided. Because learners assume
that mathematics is a difficult subject causing many students to be lazy to follow math learning (Nisa et al.,
2021; Permatasari, 2021), it will impact the learners learning outcomes. This condition complies with the
preliminary observations, where the observation results showed that the average mathematical value
occupies the lowest position with 72,675. Low student math learning outcomes tend to be caused because
students have not memorized multiplication, poor student memory, passive students when learning
process, students tend to be silent when having difficulty working on problems, and some math materials
cannot be mastered. In other words, the low learning outcome is caused by the learners thinking ability to
understand the material presented (Firnanda & Pratama, 2020; Hanifah et al., 2019). Therefore, in
mathematics learning, thinking is needed in solving the problems given.

One of the abilities to think learners must possess is the ability of mathematical reasoning.
Mathematical reasoning ability is also the ability to provide reasons for solving problems (Hidayat &
Sariningsih, 2020). The ability of reasoning in learners will easily understand mathematical concepts (lim,
2021; Princess et al,, 2019). This is because reasoning is a basic ability that can help students solve math
problems encountered both in school and in everyday life (Islami et al., 2020; Salmina & Nisa, 2018; Holy &
Taufina, 2020). However, not all students can master mathematical reasoning well. Some research that has
been done before revealed that the level of students’ mathematical reasoning ability in completion is still
low. This is because students still do not understand the problem and preconceptions, and students still do
not have an attitude of learning independence (Isnaeni et al.,, 2018). The research results reveal a slightly
different: the students’ mathematical reasoning ability in third-dimensional material is still relatively
moderate, so it still needs improvement (Wahyuni et al., 2019). The research results state that students’
mathematical reasoning abilities on function limit materials are high (Yusdiana & Hidayat, 2018). The
results of previous studies showed that the students’ mathematical reasoning ability in each material is
different, depending on the difficulty of the material as well as the ability of the student. For this reason, the
current research aims to analyze the mathematical reasoning skills of grade IV elementary school students
on polygon materials. It is for finding out how the mathematics reasoning ability will help teachers find the
best solution for math learning.

2. METHOD

The research approach presented in this research was qualitative research of non-interactive types
with analytical methods. The study was conducted at SD N Tlogomulyo with 240 students. The research
samples were carried out using simple random sampling techniques with the final sample number of 40
students in grade IV. Data collection was done using observation methods, interviews, and tests. The
instrument used is a test of mathematical reasoning ability consisting of 10 problems with ten different
indicators. The ten mathematical reasoning indicators include understanding, logical thinking,
understanding negative examples, deduction thinking, systematic thinking, consistent thinking, drawing
conclusions, determining methods, making excuses, and determining strategies. The data analysis used
interactive methods based on the data reduction stage, presentation, and conclusion. Data reduction was
done by summarizing, choosing the main things, focusing on the important things, looking for themes and
patterns, and discarding the unnecessary. Then, the reduced data will provide a clearer result and make it
easier for researchers to collect the following data. After the data was collected, the analysis continued at
the stage of data presentation. In qualitative research, the data presentation can be done through brief
descriptions, charts, relationships between categories, flowcharts, etc. In this study, researchers will
present data in a brief description of the analysis of the mathematical reasoning ability of grade IV in SD N
Tlogomulyo. The data that has been presented concluded based on the presentation of existing data related
to the analysis of students' mathematical reasoning ability by describing the mathematical reasoning ability
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of students of grade IV in SD N Tlogomulyo Semarang in understanding mathematical concepts and
describing the percentage of use of mathematical reasoning ability when solving mathematical reasoning
problems.

3. RESULT AND DISCUSSION

Result

Mathematical reasoning ability tests are provided to students through a teacher intermediary. The
student's mathematical reasoning ability test results can be seen in Table 1. The results showed that
students' average mathematical reasoning ability falls into a moderate category with an average percentage
score of 62%. The score variables of each question item vary from 3.18 to 10.00. The range or distance of
the two scores was quite prominent and could even be used as a reference for which indicators have been
mastered by students and are difficult to master. It seems that indicator understands the negative example
has been mastered perfectly, inversely proportional to the indicator of systematic thinking that can only be
mastered 30% of it.

Table 1. The Test result of Mathematical Reasoning Ability

. Students’ Ability
No Reasoning Aspect Score Average Score Percentage Classification
1 Understand the definition 8,13 81% Very High
2 Logical thinking 6,20 62% High
3 Understanding negative 10,00 100% Very High
examples
4 Deduction thinking 6,38 63% High
5 Systematic thinking 3,18 30% Low
6 Consistent thinking 7,73 77% High
7 Drawing conclusion 4,75 48% Moderate
8 Determining methods 5,88 59% Moderate
9 Making excuses 513 52% Moderate
10 Determining strategies 4,55 46% Moderate
Average 61,90 62% Moderate

The classification of students' mathematical reasoning skills after working on the problem can be
seen in Table 2. The classification results are known that there are three students whose mathematical
reasoning ability was very low. 11 students are classified as low-skilled, 13 students are moderately
capable, 12 students have high mathematical reasoning skills, and one student has very high mathematical
reasoning skills. The lowest mathematical reasoning ability test score is ten, and the highest score obtained
by grade IV students of SD N Tlogomulyo Semarang was 97.

Table 2. Classification of students’ mathematical reasoning ability

Classification of Mathematical

No. Reasoning Ability Number of Students Percentage
1 Very Low 3 7%
2 Low 11 27%
3 Moderate 13 33%
4 High 12 30%
5 Very High 1 3%
Total 40 100%
Discussion

The analysis results showed that the mathematical reasoning ability of students in polygon
materials belonged to the moderate category. These results showed that not all students could use
mathematical reasoning well. Then, it needed teachers' guidance in the learning process. The process of
mathematical reasoning is essentially the foundation in understanding mathematics and is the most
important part of describing valid conclusions about ideas and the relationships between them
(Kusumawardani et al., 2018; Sihombing et al., 2021). It can be known that reasoning has an important role
in having a very important role in the student's thought process (Widiati et al.,, 2020). If students' reasoning
ability is not developed, mathematical learning will only emphasize concepts without knowing the meaning
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and implementation of the concepts presented (Fajriyah & Zanthy, 2019; Izzah & Azizah, 2019; Octriana et
al, 2019).

Mathematical reasoning is classified into two types, namely inductive reasoning and deductive
reasoning (Pitriati, 2019; Siregar, 2019). Inductive reasoning is based on a limited number of cases or
examples that can be observed (Imran, 2018; Nababan, 2020). In contrast, deductive reasoning is based on
general principles and knowledge that can lead learners to a general conclusion (Fadillah, 2019; Beautiful
& Nuraeni, 2021). Students' mathematical reasoning abilities can be improved by developing student
independence attitudes (Syaripuddin et al., 2020). The attitude of independence refers to where students
no longer rely on information or subject matter provided by teachers, but students themselves can seek
from books or other sources. One of the attitudes in solving such problems is the independence of learning
to find reasons from various basic knowledge which students give the right decision (Nasution et al., 2020).

The learning process that emphasizes students' independence to learn about teaching materials
and reconstruct their knowledge follows the demands of learning in the 2013 curriculum (Efendi et al.,
2021), as it has been known that learning in the 2013 curriculum is student-centred (Sofyan, 2019). To
develop students' active role in developing mathematical reasoning ability, teachers must apply
appropriate models and learning methods. Using appropriate models and learning methods, students'
assumptions about difficult math learning can be reduced. The results obtained in this study are in line with
the previous research results, which revealed that students' mathematical reasoning abilities in third-
dimensional material are still relatively moderate. Thus, it still needs improvement (Wahyuni et al., 2019).
The results of research on students' mathematical reasoning skills also revealed that students are still at a
low level in solving the problem of reasoning ability. Students still do not understand the problem and
preconceptions and still do not have an attitude of learning independence (Isnaeni et al.,, 2018). Other
research revealed a slightly different thing where the students’ mathematical reasoning ability on function
limit materials is in the high category (Yusdiana & Hidayat, 2018). Then, based on some previous studies, it
can be concluded that the student's reasoning ability in each mathematical learning material tends to be
different. In mathematical reasoning abilities on polygon materials, students are in the moderate category
in the material. It meant that it still needed improvement.

4. CONCLUSION

The students’ mathematical reasoning ability in polygon materials is classified as moderate. Some
students still do not understand the material concept in many ways. Therefore, the learning process still
requires guidance from teachers and parents. The indicator determines the strategy's lowest average score
from the ten students’ reasoning ability indicators. The result suggested that learning mathematics is
considered necessary or a learning model familiarizes learners to develop reasoning ability.
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