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ABSTRACT 

Mathematics and reasoning are two things that cannot be separated because reasoning is needed to understand 

mathematics and reasoning can be trained through learning mathematics. The purpose of this study was to determine 

the mathematical reasoning abilities of junior high school students on a two-variable system of linear equations 

(SPLDV) material with the use of emergent models as one of heuristic in PMRI (Indonesia Realistic Mathematics 

Education). The subjects in this study were 6 students of class VIII.2 SMP Negeri 17 Palembang. This research is 

qualitative research. Data collection techniques are carried out through tests, and interviews. Based on the results of 

trials, overall from the results of the students' answers to each indicator has appeared in its completion. However, 

students still experience some minor errors, such as in indicator 1 and indicator 3, some students use tables to solve 

them, but students are wrong in inputting their scores into the table so that the results obtained by students are not 

correct. However, after tracing from the interview, it was concluded that the cause of the error was because students 

were confused with the instructions contained in the student worksheets (LKPD). So that the problems that students 

experience show that students are less careful in presenting mathematical statements, performing mathematical 

manipulations, and drawing overall conclusions. 

Keywords: Emergent Modelling Principles (PMRI), Mathematical Reasoning Ability, System of Linear 

Equations (SPLDV). 

1. INTRODUCTION

The 2013 curriculum implicitly emphasizes

reasoning as part of the competencies that students must 

achieve in learning mathematics. Bernard states that 

reasoning is a thought process to solve mathematical 

problems based on facts so that students can find a 

conclusion [1]. Mathematical reasoning is the ability to 

generalize, analyze, thesis / integrate, solve problems that 

are not routine and provide the right reasons [2]. 

According to Hadi [3] the ability to use reason is very 

important for the process of understanding mathematics. 

So that when students have good reasoning skills, their 

mathematical understanding will be good too. Students 

are said to be able to reason if students are able to use 

reasoning on patterns and properties, perform 

mathematical manipulation in making generalizations, 

compiling evidence, or explaining mathematical ideas 

and statements [4]. According to Chusna, et al [5], 

mathematical reasoning is a process of thinking to 

conclude using critical, creative, and logical thinking. If 

the ability to reason is not well developed by students, 

then the student's view of mathematics is only a material 

that follows a certain set of procedures and formulas and 

imitates examples without knowing their meaning [6]. 

Therefore it is important to introduce problem situations 

related to reasoning as early as possible through learning 

mathematics in school because reasoning can help 

students see mathematics as logical and reasonable so 

that it can increase students' confidence that mathematics 

is something they can understand. think, justify, and 

evaluate. 

There are five basic mathematical abilities of students 

formulated by the National Council of Teachers of 

Mathematics [7], namely: mathematical communication, 

mathematical reasoning, mathematical problem solving, 

mathematical connections, mathematical representation. 

Mathematical reasoning ability is one of the five basic 

mathematical abilities of students that are important 

according to NCTM. So it can be concluded, it is very 

important for students to improve their mathematical 

reasoning skills. But in reality, the students' mathematical 

reasoning ability is still low. Based on the research of 
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Diniyah, et al (8) which analyzed mathematical reasoning 

abilities, the results were that 75% of junior high school 

students still had scores below the acceptable minimum 

score. The result of this low reasoning ability is because 

the teacher's focus is only on student learning outcomes, 

and does not pay attention to the student learning process. 

The low ability of students' mathematical reasoning can 

also be seen from the mathematics learning material 

SPLDV. Where this material is a class VIII mathematics 

subject whose problems are in the daily life of students. 

Because of that SPLDV must be mastered well by 

students. However, based on the research results of 

Yusuf, et al [9], the learning outcomes of junior high 

school students on SPLDV material are still low, this can 

be seen from the number of students who have difficulty 

solving contextual story questions related to SPLDV. 

Some of the mistakes from the students' answers, namely 

the lack of understanding of the questions, the constraints 

in changing the story problem into a mathematical model, 

oriented to formulas, not understanding the concept, not 

finding the right way, and much more. This is the reason 

why students cannot solve SPLDV problems properly 

and appropriately. From the above mistakes, it indicates 

that students still have difficulty understanding the 

SPLDV material and this difficulty corresponds to the 

indicator of mathematical reasoning ability, which means 

that students' reasoning abilities are still low. 

According to Mirlanda, et al [10], student activeness 

in class is one of the important things in an effort to 

increase opportunities for students through proper 

learning. This proper learning is coupled with creating a 

comfortable learning atmosphere so that students are 

interested and make themselves able to solve 

mathematical problems independently, and of course, 

mathematics learning can be carried out as expected. One 

of the lessons in accordance with this problem is 

Indonesian Realistic Mathematics Education (PMRI). 

PMRI is a form of adaptation of Realistic Mathematics 

Education (RME), which is a theory that has the aim of 

supporting students in building or recreating mathematics 

in problems centered on interactive teaching [11]. The 

PMRI learning model can help students to make the 

mathematics learning process more meaningful and 

interesting so that mathematical concepts that seem 

difficult and abstract can be understood easily by 

students. Ulfa [12] states that PMRI is a learning model 

developed to bring mathematics closer to students. Real 

problems from everyday life are used as starting points 

for learning mathematics to show that mathematics is 

very close to everyday life. Students themselves are 

expected to participate actively in learning and teachers 

must provide opportunities for students to build their own 

knowledge and understanding.  

PMRI has 3 important principles in designing 

mathematics learning, namely [13]: 1) guided 

reinvention and didactical phenomenology; 2) 

progressive mathematization; 3) emergent modelling. In 

the process of PMRI-based learning, it is necessary to pay 

attention to the role of the model of the situation which 

will later become a model for mathematical thinking 

from the principles of emergent modeling which is very 

helpful for bringing out students' reasoning abilities 

(Bakker, 1999), where the use of this model is to develop 

informal knowledge and knowledge. the beginning 

according to the situation the students have becomes 

formal knowledge of mathematics. Emergent modeling 

itself is the development of a model independently with 

the direction of the researcher, the model developed by 

students can bridge the gap between informal knowledge 

and formal knowledge.  In the book written by Van den 

Hauvel [14], it is said that when students have more 

experience with the same problem, their attention will 

turn to the relationship between mathematics and 

strategy. As a result, the model becomes more important 

as a basis for mathematical reasoning then as a way to 

solve the problem. In this situation, the model begins to 

become a referential basis for the level of formal 

mathematics. Researchers use the principle of emergent 

modeling, wherein emergent modeling it is necessary to 

pay attention to the use of a model of the situation which 

will later become a model for mathematical thinking [15], 

where the use of this model is to develop informal 

knowledge and initial knowledge according to the 

situation students have into knowledge. formal 

mathematics. This is consistent with the existing 

indicators of mathematical reasoning abilities so that the 

principle of emergent modeling in PMRI can be a good 

mathematics learning solution to overcome students' low 

mathematical reasoning abilities. From the results of 

research from Pratiwi et al. [16] (2020) learning using 

models from emergent modeling can support students' 

understanding at the early stages of PMRI, namely the 

situational stage and the referential stage which is a 

process  model of emergent modeling principles. Which 

later students will be able to use their mathematical 

reasoning abilities to find solutions by thinking logically 

and critically to get the conclusion of the strategies they 

use with their mathematical thinking models. This 

research is also in line with the results of research from 

Büscher & Schnell [17] (2017) which states that 

emergent modeling has also proven useful in guiding the 

process in the learning environment in terms of bringing 

out students' reasoning processes. So that emergent 

modeling can be the right solution to lead students to 

bring up their mathematical reasoning skills. 

2. RESEARCH METHODS 

The method used in this study is qualitative research, 

with a research focus to see the mathematical reasoning 

abilities of junior high school students on the material of 

Two-Variable Linear Equation Systems (SPLDV) by 

applying the principle of emergent modelling (PMRI). 

Qualitative research is research that seeks to understand 

and interpret the meaning of an event of interaction with 
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human behaviour in certain situations according to the 

perspective of the researcher himself [18]. Qualitative 

research is also used to examine the conditions of natural 

objects, where the researcher is a key instrument and the 

results of qualitative research emphasize meaning rather 

than generalization. The purpose of this study was to see 

students' mathematical reasoning abilities that emerged 

when applied emergent modelling (PMRI) principles and 

describe everything based on the things that happened in 

the environment being studied. 

This research will be conducted online with data 

collection techniques consisting of observation, tests, and 

interviews. The research subjects in this study were 6 

students VIII.2 JHS Negeri 17 Palembang, students were 

selected based on the recommendation of the teacher. The 

seven indicators and their descriptors are used by 

researchers to measure students' mathematical reasoning 

abilities in Aprilianti, et al [19] which are based on the 

technical regulations of the Directorate General of 

Primary and Secondary Education of the Ministry of 

National Education Number 506 / Kep / PP / 2004 dated 

11 November 2004, namely: 

• Presents mathematical statements orally, in 

writing, pictures, and diagrams 

• Proposing allegation 

• Performs mathematical manipulation 

• Draw conclusions, compile evidence, provide 

reasons or evidence for the correctness of the 

solution 

• Checking the truth of an arguments 

• Find patterns or the nature of the symptoms of 

mathematically to make generalizations 

• Conclude from statements 

In conducting research, researchers follow research 

procedures, namely through the preparation stage that 

prepares carefully both the school used for research, 

research subjects, research permits, and the media and 

learning tools used during the research. Then proceed 

with the implementation phase which was carried out for 

2 meetings. Observations and tests were carried out 

online via zoom meetings. Observations are made by 

seeing and recording student activities during learning, 

and tests are given through the WhatsApp group. The last 

stage is the stage of data analysis, observation, tests, and 

interviews. The results of the test data, which is used to 

analyze the results of student data lie in the LKPD which 

is following the principles of emergent modelling and the 

characteristics of PMRI. Students are given problems and 

students solve them based on their abilities through 

students' experiences in their daily life and also through 

the creativity of the ideas and strategies that students get 

when identifying the problems given. The data analysis 

of the test results was carried out after the students had 

solved all the problems in the LKPD, then continued by 

describing the things that arose from the research subject. 

Analysis of test result data is also supported by 

observations and interviews. The interview that was 

conducted aims to obtain information that wants to be 

extracted more from research subjects based on the 

results of written tests. The type of interview conducted 

is semi-structured, with the aim that research subjects can 

provide more open information [20]. Interviews were 

conducted online through the zoom meeting application. 

3. RESULTS AND DISCUSSION 

Activity data from students were obtained based on 

the results of observations, tests, and interviews. The 

observation data itself is taken from the learning process 

through the zoom meeting recorded during the learning 

process, this is done because the Covid-19 pandemic 

requires a distance learning process (PJJ), so this is an 

alternative for researchers to carry out learning and meet 

students online.  Then the interview was conducted 

through a zoom meeting so that the researcher could see 

directly the subject's face during the interview.The 

following is an explanation of the indicators of 

mathematical reasoning abilities that arise from the 

results of students' answers: 

Table 1. The appearance of indicators on the results of 

student answers. 

Subject  
Indicator 

1 2 3 4 5 6 7 

A Q1 √ √ √ √ √ √ √ 

Q2 √ √ √ √ √ √ √ 

B Q1 √ √ √ √ √ √ √ 

Q2 √ √ √ √ √ √ √ 

C Q1 √ √ √ √ √ √ √ 

Q2 √ √ √ √ × × × 

D Q1 √ √ √ √ √ √ √ 

Q2 √ × √ √ × √ √ 

E Q1 √ √ √ √ √ √ √ 

Q2 √ √ √ √ √ √ √ 

F Q1 × √ × √ √ × × 

Q2 √ √ √ √ × × × 

 

Information: 

√  : Appear 

×  : Not Appear 

Q1 : Question 1 

Q2 : Question 2 
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Based on the results of the emergence of indicators of 

students 'mathematical reasoning abilities, it can be seen 

that the average of all indicators appears in students' 

answers. However, from each indicator, there are 

subjects who experience minor errors in their answers 

and there are those that do not appear, following the 

discussion. 

a.  Presents mathematical statements orally, in writing, 

pictures, and diagrams and performs mathematical 

manipulations. 

Indicators 1 and indicator 3 are among the indicators 

that the students answered the most. In indicator 1, 

students are expected to be able to present, namely 

expressing / writing / explaining the mathematical 

statements contained in the questions (which can be the 

information contained in the questions) presented orally, 

in writing, pictures, and diagrams. Students understand 

the meaning of the problem in question. And in indicator 

3 students are expected to be able to use their 

mathematical modeling skills in answering questions 

where manipulation skills are needed in answering 

questions. The following are the results of the answers 

from students based on each indicator. 

 

 

 

Figure 1. Student answer for indicator 1 

 

 

Figure 2. Student answer for indicator 1 

From the answers of the two students, it can be seen 

that students can write down the information contained in 

the problem into tables, but there are errors in inputting 

data. For students' answers figure 1, it appears that 

students only write the equations they get into the table 

and for students figure 2 it appears that students are 

confused in understanding the meaning of the 

information contained in the table, wherein the table has 

been given information that the variables have been 

exemplified and when asked in the student interview can 

explain and know that in the second step x and y are 

assumed to be math and comic books. However, students 

experience errors in understanding the description "total" 

in the table, which means the total price of the book 

contained in the questions. From the results of the 

interview, the students thought that the meaning of the 

information was the total of the sum of the variables x 

and y in each row of the table. And after being asked 

further, the students knew where their mistakes were and 

were able to correct their answers. The following are the 

results of the student figure 2 interviews on indicator 1. 

Researcher  : Why in filling in the table, you write down 

the whole result of the equation? 

Subject    : Yes miss, because what is known in the 

problem m + k = 98000 and 1/2 m + k = 

63000, so I just write it down because it is 

also labeled there are explanations I and II 

which means that is equation 1 and 

equation 2, yes right miss? 

Researcher :  Yeah right, but try to see the information 

on the far left, what's the point? 

Subject        :    Well, its point in telling math and comics 

Researcher  :   That's right if to show him mathematics 

and comics, then do you still need to 

make the variables m and k into the 

table? 

Subject        :   Yes to miss, two times the job is done 

Researcher  :  That's right, so use the table to shorten 

your answer. Now try to also pay 

attention to why there is information I 

and II  

Subject        :    To show which equation 1 and equation 

2 miss 

Researcher  :   Yes, that's right, that means if you are 

complete, you want to show equation one 

and for the math value, what should you 

write in the first column? 

Subject       :     Ohh, understand miss. Does that mean 

1.1 / 2.1.1, miss?  

From the results of the interview above, it can be seen 

that the mistakes that students (a) made in inputting data 

were because students still did not know the function of 

the information given in the table. However, students 

understand where the mistakes are and can correct and 

explain the results well. The conclusion between 

student's (a) and student (b) 's answer errors for each 

indicator is the same, namely because students are 
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confused about understanding the commands of the 

questions. This is in line with the results of the analysis 

by Ulifah, et al [21], where the errors that students 

experience indicate that students want to quickly 

complete their answers, and do not reexamine these 

answers. Then also because students are confused in 

understanding the command questions. 

b. Checking the truth of an arguments. 

In this indicator, students are expected to be able to re-

examine the problems contained in the questions and 

investigate the truth of a statement. The following are the 

results of the students' answers. 

 

Figure 3. Student answer for indicator 5 

In the students' answers above, it can be seen that the 

students are trying to prove the results of the answers are 

correct or not, even though the results of the answers the 

students are not correct, the students are trying to prove 

the results of the answers. After being interviewed, it was 

found the location of the students' answers, and the 

students understood their mistakes. This student error is 

in line with the results of the analysis from Suraji, et al. 

[22], namely because the student made a mistake in the 

calculation so that the solution was not correct. 

c. Conclude from statements. 

What is expected in indicator 7 is that students can pour 

their thoughts on the conclusions of the results of solving 

the problems given. In this indicator, there are students 

who do not appear indicators. The following are the 

results of two student answers. 

 

Figure 4. Student’s answer for indicator 7 

 

Figure 5. Student’s answer for indicator 7 

In the answer above, it is seen in the answers to 

subjects figure 4 and figure 5. Subject figure 4 can 

explain well the conclusions he can. However, for the 

answer to the subject figure 5, it appears that students 

only write down the results without making conclusions. 

After being interviewed, the student said that he forgot to 

write it down completely and after that, he could explain 

the conclusion of the answer well. The errors experienced 

by these students are in line with the results of research 

from Haryati, et al [23], namely that there are students 

who are not used to making conclusions because students 

think that finding the final result is considered complete 

and correct. 

4. CONCLUSION 

Learning in class should be learning that can create a 

comfortable learning atmosphere, so that students 

become active, interested, and make themselves able to 

solve mathematical problems independently. So that 

starting from comfortable learning, students 'reasoning 

abilities can be developed well because students' 

reasoning abilities are a must to be trained so that 

students are able to have a thinking process that can draw 

conclusions using critical, creative, and logical thinking. 

This study concludes that based on the results of students 

'answers, all indicators appear, but there are some 

students' answers that are not quite right on indicator 1 

that is present mathematical statements orally, in writing, 

pictures, and diagram, indicator 3 that is performs 

mathematical manipulation, and indicator 7 that is 

conclude from statements. This is because students 

experience confusion in understanding the information 

contained in the LKPD and forget the questions from the 

questions because too focused on looking for the main 

result. Then there are also the results of students' answers 

whose indicators do not appear, but when being 

interviewed these indicators can be fulfilled properly by 

students. 
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