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 The objective of this study is to describe the mathematical reasoning 
abilities of eleventh-grade students at public senior high school 1 
Limboto, focusing on matrix material. This type of research employs 
quantitative methods and descriptive approaches. The subjects of the 
research consisted of 30 students from grade XI (IPA 1). Data 
collection was conducted through tests designed to measure various 
indicators of mathematical reasoning abilities. The results indicated 
that, overall, students' mathematical reasoning abilities fell into the 
moderate category, with a percentage of 69.33%. Further analysis 
based on the reasoning indicators revealed varied results: the ability to 
write mathematical statements was categorized as moderate (82.22%); 
the ability to perform manipulations was categorized as high (86.67%); 
the ability to find patterns in mathematical phenomena was moderate 
(74.67%); and the ability to draw conclusions from solutions was 
categorized as very low (39.26%). These findings highlight the need 
for greater attention to drawing conclusions in the learning process so 
that students can enhance their overall mathematical reasoning 
abilities. 
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1. INTRODUCTION 

Mathematics is one of the most important fields of knowledge (Dindyal et al., 2021). 
This is evidenced by its status as a mandatory subject for students at every educational 
level. Mathematics is a language and activity for problem-solving and studying patterns 
and relationships—not just calculations. Moreover, mathematics plays a crucial role in 
our daily lives and in the workplace, supporting the development of science and 
technology (Szabo et al., 2020; Bakker et al., 2021). Therefore, it is essential for students 
to master mathematics as a foundational science, and it should be taught, especially from 
an early age.  

Having a strong understanding of mathematics from an early age or while still in 
elementary school can make it easier to learn it at a higher level (Clements & Sarama, 
2020; Ibrahim et al., 2022). As stated by Maass et al. (2019); Malanua et al. (2024), 
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mathematics learning plays an important role in the development of human thinking 
abilities. 

The importance of mathematics is not fully recognized by some students. Many still 
view mathematics as a difficult subject to learn, which negatively impacts their 
academic performance (Banerjee, 2016; Taha et al., 2022). It is certainly a challenge for 
a teacher to make the learning process enjoyable and to help students overcome their 
fear and interest in mathematics (Pauweni et al., 2022). Studying mathematics requires 
thinking skills that emphasize activities in the realm of reasoning. This aligns with the 
goals of mathematics education in schools, which prioritize the organization of students' 
reasoning and the development of their attitudes and skills in applying mathematics 
(Une et al., 2022). Mathematics and reasoning are closely related concepts. 
Understanding mathematical material necessitates a reasoning process, while reasoning 
can be developed through studying mathematics. 

Mathematical reasoning ability is a primary objective in mathematics education 
(Smit et al., 2017; Muzaini et al., 2021). To achieve optimal learning outcomes, students 
need strong mathematical reasoning skills. Enhancing students' reasoning abilities 
during the learning process is crucial for success (Mukuka et al., 2021; Supriadi & 
Suherman, 2024). The higher the level of reasoning that students possess, the faster the 
learning process accelerates toward achieving educational indicators. 

Solving mathematical problems requires more than just memorising formulas; it 
demands reasoning to connect existing knowledge and draw conclusions (Tambychik 
& Meerah, 2010; Jonsson et al., 2020). Mathematics reasoning is crucial to studying 
mathematical concepts. If students do not effectively develop their reasoning skills 
during the mathematics learning process, they may resort to merely memorising 
formulas and following existing examples without understanding their meaning. As a 
result, students often struggle to find solutions when faced with various problems (Jiang 
et al., 2021; Olsson & Granberg, 2024). 

The preliminary study, conducted with mathematics teachers and students at public 
senior high school 1 Limboto Barat, revealed that students' reasoning abilities in 
mathematics remain low. One mathematics teacher explained that approximately 55%–
60% of eleventh-grade students scored below 80, which is below the "Minimum 
Completeness Criteria" established by the school. The low academic performance in 
mathematics is partly influenced by students' inadequate understanding and application 
of concepts when reasoning through mathematical problems. When it comes to 
reasoning questions, students still find it difficult to solve problems when the questions 
do not align with the examples they have been taught. Some students even have 
difficulty understanding the given questions. This leads many students to opt for waiting 
for their peers' answers rather than attempting the problems themselves. Factors 
contributing to the low mathematical reasoning abilities may stem from the students 
themselves, the teachers, or the quality of the instruction (Yunus et al., 2020; Rohati et 
al., 2023; Supriadi & Suherman, 2024). 
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Based on the description and preliminary study provided above, the purpose of this 

study is to describe the mathematical reasoning abilities that are focused on the matrix 
material. 

 
2. METHOD 

This is quantitative research with descriptive methods. Descriptive research aims to 
investigate the state, condition, or other specified aspects, with the results presented in 
the form of a report. The goal of this research is to explain the mathematical reasoning 
abilities of eleventh-grade students, supported by the data collected, thereby 
strengthening the analysis for drawing conclusions. The subjects of this study are 30 
students from class XI IPA 1 at public senior high school 1 Limboto Barat, with varying 
abilities. 

The data collection procedure in this study was conducted through testing. The 
researcher collected data using test techniques, which involved administering a set of 
questions to gather information about students' abilities, particularly in mathematical 
reasoning. In this research, the researcher used tests to measure students' mathematical 
reasoning skills when solving mathematical problems. 

The data analysis technique used in this study is descriptive analysis. In this 
research, the data obtained from students' mathematics understanding tests is analyzed 
in terms of percentages using the following criteria, as presented in Table 1. 

Table 1. Criteria for Assessing Mathematics Understanding 
Percentage (%) Category 

86 ≤ P ≤ 100 Very High 
76 ≤ P < 86 High 
60 ≤ P < 76 Moderate 
55 ≤ P < 60 Low 

P < 55 Very Low 
 
 
3. RESULTS AND DISCUSSION 

 
This study aims to describe the mathematical reasoning abilities of eleventh-grade 

students at public senior high school 1 Limboto, focusing on matrix material. This study 
focuses on the data collected from students in grade XI IPA 1 who completed a 
mathematical reasoning ability test related to matrix material, which includes four 
achievement indicators: writing mathematical statements, performing manipulations, 
finding patterns in mathematical phenomena, and drawing conclusions from solutions. 
The research findings from the mathematical reasoning ability test instruments for each 
reasoning indicator in Table 2 are presented below. 
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Table 2. Percentage of Students' Mathematical Reasoning Abilities for Each 

Reasoning Indicator 
 

Indicator Percentage (%) Category 
Writing Mathematical 
Statements 82,22 High 
Performing Manipulations 86,67 High 
Finding Patterns in 
Mathematical Phenomena 74,67 Moderate 
Drawing Conclusions from 
Solutions 39,26 Very Low 

 
The results of the students' mathematical reasoning tests are summarized in Table 3 

below. 
Table 3. Percentage of Students' Mathematical Reasoning 

Category Number of Students Percentage (%) 
Very High 3 10 

High 2 6,67 
Moderate 20 66,67 

Low 1 3,33 
Very Low 4 13,33 

 
Indicator I : Writing Mathematical Statements 
The students' ability to write mathematical statements, as intended in this study, 

refers to their capacity to present or express mathematical statements using 
mathematical models or symbols from the given problems. The following results for the 
percentage of writing mathematical statements are presented in Table 4. 

Table 4. Percentage of Writing Mathematical Statements 
Category Number of Students Percentage (%) 
Very High 14 47 

High 0 0,00 
Moderate 16 53,33 

Low 0 0,00 
Very Low 0 0,00 

 
There are 14 students categorized as very high (47%) and 16 students categorized as 

moderate (53.33%), as presented in Table 4. Although some students fall into the high 
category for presenting mathematical statements in writing, many students still fall into 
the moderate category, indicating that their mathematical statements are often 
incomplete or incorrect when modeling mathematical statements from given problems. 
This finding aligns with Gustiadi et al. (2021), who state that while the average student 
has made efforts to work on problems correctly, there are still students who struggle 
with presenting mathematical statements, particularly in certain word problems. 
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Indicator II : Performing Manipulations 
In this indicator, students demonstrate the ability to manipulate or work through 

problems in a skillful manner regarding the relationships between numbers and 
operational procedures, as presented in Table 5 below. 

Table 5. Percentage of Performing Manipulations 
Category Number of Students Percentage (%) 
Very High 12 40 

High 13 43,33 
Moderate 4 13,33 

Low 0 0,00 
Very Low 1 3,33 

 
Table 5 shows there are 12 students categorized as very high (40%), 13 students 

categorized as high (43.33%), 4 students categorized as moderate (13.33%), and 1 
student categorized as very low (3.33%). Students are considered to meet this second 
indicator if they can model or translate the given data into mathematical form, 
specifically into matrices in this study (Lestari et al., 2022). 

 
Indicator III : Finding Patterns in Mathematical Phenomena 
The ability to find patterns in mathematical phenomena is referred to in this study, 

which maintains students' capacity to identify emerging patterns within data or 
mathematical structures and to understand the relationships between the elements 
involved. The results of the percentage finding patterns in mathematical phenomena are 
presented in Table 6 below. 

Table 6. Percentage of Finding Patterns in Mathematical Phenomena 
Category Number of Students Percentage (%) 
Very High 6 20 

High 7 23,33 
Moderate 15 50 

Low 0 0,00 
Very Low 2 6,67 

 
There are 6 students categorized as very high (20%), 7 students categorized as high 

(23.33%), 15 students categorized as moderate (50%), and 2 students categorized as 
very low (6.67%), as presented in Table 6. The results of the indicator III test showed 
that many students still struggled to estimate answers correctly, but a significant number 
were also capable of identifying and presenting the solution process for the problems. 
Students needed to use specific matrix formulas to solve the problems, but some still 
made errors in performing matrix operations such as addition, subtraction, and 
multiplication (Khairani & Gustianingrum, 2021; Mareta et al., 2021). 
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Indicator IV : Drawing Conclusions from Solutions 
Drawing mathematical conclusions refers to the ability of students to make or derive 

conclusions from a given mathematical question. Below are presented the results of the 
percentage of drawing conclusions from solutions in Table 7. 

Table 7. Percentage of Drawing Conclusions from Solutions 
Category Number of Students Percentage (%) 
Very High 2 7 

High 1 3,33 
Moderate 1 3,33 

Low 4 13,33 
Very Low 22 73,33 

 
As presented in Table 7, there are 2 students categorized as very high (7%), 1 student 

categorized as high (3.33%), 1 student categorized as moderate (3.33%), 4 students 
categorized as low (13.33%), and 22 students categorized as very low (73.33%). This is 
due to many students still being unable to draw conclusions related to matrix solutions, 
resulting in a very low categorization. The ability to draw conclusions from the 
relationship between two variables, as well as the ability to conclude based on 
proportions, can be summarized (Utami & Haerudin, 2021).  

This is evident from students' work, as many did not carry their answers through to 
completion and made errors in calculations. Calculating by indicator provides a clear 
picture of students' mathematical reasoning regarding matrix material. Students can 
solve mathematical reasoning problems and understand the questions, but some still 
struggle with accurately formulating their solutions (Anggraini et al., 2023; Olsson & 
Granberg, 2024; Säfström et al., 2024). Overall, students' mathematical reasoning 
abilities are still categorized as moderate, as evidenced by the percentages for each 
reasoning indicator. Based on the test results, several factors influence students' 
mathematical reasoning abilities, including difficulties in identifying problems, 
determining solutions, and drawing conclusions from the obtained solutions. 

 
4. CONCLUSION 

The conclusion of the study shows that students' mathematical reasoning abilities 
regarding matrix material at public senior high school 1 Limboto Barat are classified as 
moderate, with a percentage of 69.33%. The results of the mathematical reasoning tests, 
analyzed by each indicator, are as follows: the ability to write mathematical statements is 
categorized as moderate, with a percentage of 82.22%; the ability to perform manipulations 
is categorized as high, with a percentage of 86.67%; the ability to find patterns in 
mathematical phenomena is categorized as moderate, with a percentage of 74.67%; and the 
ability to draw conclusions from solutions is categorized as very low, with a percentage of 
39.26%. 

As a suggestion, the results of this study can be a reference for teachers in improving 
students' mathematical reasoning abilities. Furthermore, we recommend conducting further 
research on a larger scale, rather than solely focusing on one specific mathematical material. 
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