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The research is important to conduct because students’ mathematical 
argumentation skills are still often underdeveloped, especially when 
they are required to justify solutions and connect them with their level 
of creative thinking. Strengthening these skills is essential not only for 
obtaining correct answers but also for fostering logical reasoning, critical 
thinking, and deeper conceptual understanding in mathematics learning. 
The mathematical argumentation ability of junior high school students 
in solving SPLDV problems based on the level of creative thinking is 
defined as the ability of students to convey reasons (data, claims, 
warrants, backing, and qualifiers) to support or refute a claim derived 
from a solution to an SPLDV problem. The purpose of this study was to 
describe students’ mathematical argumentation abilities across four 
categories of creative thinking: very creative, creative, quite creative, and 
less creative in solving SPLDV problems. This study employed a 
qualitative descriptive approach. The subjects consisted of four students 
of Petra Jombang Junior High School, each representing one level of 
creative thinking: very creative, creative, quite creative, and less 
creative. The main instrument was the researcher, supported by 
mathematical argumentation test sheets and interview guidelines. Data 
validity was ensured through time triangulation. Data analysis was 
conducted through data reduction, data presentation, and drawing 
conclusions. The results showed that students with quite creative and 
less creative levels were able to write data and claims and also convey 
them verbally, while students with very creative and creative levels 
tended to convey data and claims verbally. Students with very creative 
thinking generated warrants based on ticket prices, whereas those with 
creative, quite creative, and less creative thinking generated warrants 
based on the grouping of travel participants. All students were able to 
convey backing, conclusions, and qualifiers verbally. 
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1. Introduction 
 

 In the context of 21st-century mathematics learning, the rapid development of globalization, 

science, and technology demands that students be equipped with higher-order thinking skills 

(HOTS) to effectively process and utilize abundant information. Mathematics education plays 

a crucial role in fostering these competencies by emphasizing not only conceptual 

understanding but also the ability to analyze, evaluate, and create solutions to complex 

problems. Therefore, mathematics learning must be designed as a strategic medium to develop 

students’ critical thinking, problem-solving, and reasoning abilities. In this knowledge-driven 

era, the goals of mathematics education are aligned with 21st-century skills, particularly the 

4Cs: communication, collaboration, critical thinking and problem solving, as well as creativity 

and innovation—which are essential for enabling students to adapt, learn continuously, and 

generate meaningful mathematical ideas in diverse contexts (Admoko et al., 2021; Arifin, 2017; 

Rusmini et al., 2021). 

  The current education system emphasizes a framework related to the development of 

knowledge, skills, and attitudes. This is a way for students to cope with societal change and 

growth, particularly in learning, including mathematics (Noviyanti et al., 2019). Mathematics 

instruction focuses not only on transferring knowledge about the material but also on 

developing students' problem-solving skills. 

  Some experts argue that problem-solving and argumentation skills are essential skills for 

every individual. According to Admoko et al. (2021), these two skills are inseparable, one of 

which is argumentation. Argumentation is considered crucial for understanding ideas 

(Agoestanto et al., 2019). Students' thought patterns and deepening of their understanding of a 

concept can be seen in argumentation skills. 

  Argumentation skills are essential for every student to develop in problem-solving. Some 

of the stages students generally must go through include formulating the problem, selecting an 

appropriate strategy, and using various arguments to support the validity of the chosen answer. 

According to Indrawati & Febrilia (2019), solving math problems requires students to formulate 

the problem, choose an appropriate strategy, and use arguments to support the validity of the 

solution provided. 

  Argumentation skills are necessary for students to solve problems, starting from 

understanding the problem to explaining the solution that is considered appropriate and correct. 

Argumentation skills can train students to be free in deciding solutions to solve a problem. 

Students choose various methods and determine the method that is considered appropriate 

without hesitation and provide a logical explanation of the solution to the problem. This can 

occur because in arguing, students are required to obtain concepts through collecting evidence 

and reasons that can be accounted for from various sources so that students distinguish between 

facts and opinions (Nurinda et al., 2017). Supported by Indrawati & Febrilia (2019), that 

argumentation is very necessary for students to explain logically and decide on the right method 

or solution to solve their problems. 

  Argumentation is the ability to provide answers and reasons for a problem, supported by 

sufficient and appropriate evidence in the form of data and theories. According to Ufairah 

(2022), in mathematics, mathematical argumentation is the ability to express personal ideas 

about mathematical concepts and principles in one's own language without ignoring existing 

mathematical conventions such as signs, notations, symbols, and signs in mathematics. Personal 

ideas are the result of adjustments to teacher explanations in class regarding mathematical 

material or other learning resources. Bharath & Umlan (2020) explain that mathematical 
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argumentation is a reasoning process or the ability to show or explain why a mathematical result 

or answer to a problem is correct. 

  Argumentation skills need to be trained because they are integral to problem-solving. 

Several studies examining students' argumentation skills indicate that they are relatively low, 

with the average argumentation score still below 50% (Syerliana et al., 2018). Research by 

Agustiningsih & Effendi-Hasibuan (2021) also indicates that students' argumentation skills are 

relatively low in terms of level. Students express their opinions but are unable to provide 

reasons and evidence to support them. Ufairah (2022) also stated that high school students 

generally reach the third level, where they are only able to make claims, provide relevant data, 

and connect claims with data. 

  Students' argumentation skills consist of 6 components, namely, 1) data: students identify 

information and are able to state what information is in each step of the solution, 2) claim: 

students state which steps are correct and which steps are wrong. 3) warrant: students provide 

reasons for the claims issued by students, 4) backing: students provide evidence to support 

warrants, 5) qualifier: students show the level of confidence in the claim given, 6) rebbutal: 

students reject the statement and explain the conditions under which the statement does not 

apply (Handayani, 2015). 

  Supardi (2015) states that basic thinking processes are used to analyze arguments and 

generate understanding of certain meanings and interpretations. Decision-making in basic 

thinking processes is used to choose the best method among several options. As for creative 

thinking, basic thinking processes are used for the discovery of new things, works of art, 

constructive ideas related to perception or concepts, which emphasize both intuitive and rational 

aspects in thinking. Siswono (2007)states that mathematical foundations are shown by creative 

thinking processes based on arguments found in the intrinsic mathematical properties of the 

components involved in the thinking process. The theory states that mathematical 

argumentation skills and creative thinking are related, namely that both are used to obtain 

various valid solutions in solving mathematical problems. 

  Students' mathematical argumentative abilities do not necessarily mean expressing 

mathematical ideas exactly the same as those expressed by the teacher. Students are encouraged 

to grasp the meaning or idea of a mathematical concept, rule, or principle using existing signs, 

symbols, emblems, or other agreements. A person's ability to argue is called argumentative 

ability. 

Previous studies have examined students’ mathematical argumentation using the framework 

of Stephen Toulmin and creative, including analyses of argument structures and proof concepts 

through qualitative approaches (Alexandre et al., 2000; Cankaya & Aydogan, 2022; Conner, 

2007; Tristanti, 2019; Tristanti et al., 2016, 2017; Tristanti & Nusantara, 2021; Whitenack & 

Yackel, 2002), as well as evaluations of argumentation-based learning such as Toulmin 

Argumentation Pattern (TAP), cooperative learning, and problem-based learning in improving 

mathematical argumentation abilities (Azizah et al., 2025; Fukawa-Connelly & Silverman, 

2015; Robertshaw & Campbell, 2013; L. B. Tristanti & Nusantara, 2022; L. Tristanti & 

Nusantara, 2023; L.B. Tristanti et al., 2025; Lia Budi Tristanti & Nusantara, 2021). However, 

these studies are generally conducted separately and tend to focus either on argument structure 

or instructional effectiveness, while in the context of solving Systems of Linear Equations in 

Two Variables (SPLDV), research is still dominated by an emphasis on procedural accuracy 

without deeply examining how students construct arguments to justify their solutions. 

Moreover, there is still limited research that analyzes mathematical argumentation based on 

levels of creative thinking, particularly in terms of the completeness of argumentation 

components such as data, claims, warrants, backing, and qualifiers; therefore, this study aims 
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to fill this gap by providing a more comprehensive understanding of students’ reasoning 

processes. 
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Several studies have examined students' argumentative abilities, examining them from various 

perspectives. Nisa (2017) research revealed differences in argumentative abilities among 

students with high, medium, and low self-actualization. Other research indicates differences in 

argumentative abilities between male and female students, with female students' argumentative 

abilities being higher than male students' (Sholihah et al., 2021). It appears that no previous 

research has addressed mathematical argumentative abilities in problem-solving based on their 

level of creative thinking. Mathematical argumentative abilities are based on this level of 

thinking because most people are assumed to be creative, but their levels of creativity vary 

(Solso, 1995). This is demonstrated by evidence of the creative work of certain individuals in 

technology and knowledge. On the other hand, there are those who do not create but only use 

or lack any knowledge or skills at all. A person's level of creative thinking can be viewed from 

the lowest to the highest. This situation indicates that there are different levels or degrees of 

creative thinking in individuals. Krulik & Rudnick (1999) revealed that indicators in students' 

creative thinking (fluency, flexibility, and novelty) use problem solving. These three 

components to assess creative thinking in mathematics review different things and are 

independent of each other, so that students with different abilities and backgrounds have 

different abilities according to their level of ability or environmental influences. Thus, it is 

possible that there is a level or degree of creative thinking according to students' achievements 

of these three components of creative thinking. Therefore, this study will describe the ability of 

mathematical argumentation in solving problems based on the level of creative thinking in 

SPLDV material. 

  One of the most important mathematics subjects for students to master is systems of linear 

equations in two variables, also known as SPLDV(Rizqia et al., 2022). Rezky & Jais (2020) 

argue that SPLDV material is closely related to everyday life, and questions about SPLDV are 

included in exams administered by schools and the government. Students need to have strong 

reasoning skills to master SPLDV material. According to Ramadani (2019), SPLDV is a subject 

taught in the first semester of eighth grade in junior high schools. SPLDV requires advanced 

reasoning skills. In SPLDV material, students are encouraged to transform real-world problems 

into mathematical models. Students rely not only on memorization but also on their ability to 

interpret problems that require advanced reasoning skills. Systems of Linear Equations in Two 

Variables (SPLDV) are well-suited for examining mathematical argumentation because they 

require not only procedural accuracy but also students’ ability to explain and justify each step 

of the solution. The use of multiple methods, such as elimination, substitution, and graphical 

representation, encourages students to provide logical reasons for their chosen strategies, while 

contextual problems require the construction of mathematical models that naturally involve 

components of argumentation such as data, claims, and warrants within the framework of 

Stephen Toulmin. Therefore, SPLDV provides an appropriate context to reveal how students 

construct and communicate their mathematical arguments. 

  This study analyzes students' mathematical argumentation based on their level of creative 

thinking. Consistent with Putra (2021), who stated that everyone has different levels of 

creativity. The creativity possessed by each person is an existing potential that can be measured 

and developed. This indicates the existence of different levels of creative thinking in 

individuals. The definition of creative thinking levels is a hierarchical level of thinking with the 

basis of categorization in the form of creative thinking products (Muliani, 2020). Creative 

thinking levels (CBT) are divided into five levels: CBT 4 (very creative), CBT 3 (creative), 

CBT 2 (quite creative), CBT 1 (less creative), and CBT 0 (not creative) (Fatahillah et al., 2017). 

Each CBT is classified based on three components of creative thinking: fluency, flexibility, and 

novelty. 
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2. Methods 
 

This research is a qualitative descriptive study. The data analyzed in this study are 

consistent. The descriptive approach aims to describe students' mathematical argumentation 

skills in solving SPLDV problems based on their level of creative thinking. A descriptive 

approach is used because it is used to explain this research. The instruments used in this study 

are the primary instrument and supporting instruments. The primary instrument is, of course, 

the researcher. The supporting instruments include a mathematical argumentation test, a 

mathematical argumentation test interview guide, a creative thinking test, and a creative 

thinking test interview guide. These instruments have been validated by expert validation. This 

instrument is suitable for use when it has been declared valid by expert validation. 

The subjects used were 25 ninth-grade students. They were selected using purposive 

techniques.The researcher selected research subjects based on the creative thinking test and 

those with good communication skills. The subjects consisted of four junior high school 

students in Jombang: one subject categorized as very creative, one subject categorized as 

creative, one subject less creative, and one subject categorized as moderately creative. The 

procedure for selecting research subjects is as follows: 

 

Figure 1 

Subject determination flow 

 
 

 

 

The subjects were then given a mathematical argumentation test until the data was deemed 

stable. After data collection, the researchers conducted data analysis using the following steps: 

data reduction, which involves selecting, focusing, and simplifying the raw data obtained in the 

field with the goal of providing a clearer picture and facilitating subsequent data analysis. Data 

presentation follows the reduction process. The research subjects were junior high school 

students who had received SPLDV material and demonstrated good communication skills. 

Credibility in this study was assessed using triangulation. Time triangulation was used to assess 

the consistency of the data obtained. The following is the research flow after determining the 

research subjects: 
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Figure 2 

Flow of research prosedures 

 

 

 

3. Result and Discussion 

 

3.1 Profile of Students’ Mathematical Argumentation Skills among Highly Creative 

Students 

The mathematical argumentation skills of students in the highly creative category are as 

follows: 

 

Figure 3 

Result of students in the high creative category 

 

 

The mathematical argumentation skills of subjects in the very creative category 

demonstrated their ability to write down what is known in SPLDV problems. Based on their 

written answers to the given problems, the subjects wrote down and conveyed what was known 

about the problems in a complete interview. This is consistent with Harahap & Surya (2017) 

who found that students' problem-understanding skills are demonstrated by fully identifying 

what is known in the problem. Research by Handayani (2015) revealed that, based on the data, 

students understood the questions given, and only a few students did not understand the 

questions. Therefore, they were able to provide information about what was known in the 

problem. 

The mathematical argumentation skills of subjects in the very creative category 

demonstrated their ability to write down what was asked in SPLDV problems. Based on their 

answers to the given problems, the subjects did not write down what was asked. After the  
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interview, the subjects conveyed what was asked in the problem. This is consistent with 

research by Rambe & Afri (2020), which revealed that each student's problem-understanding 

ability varies. Students with high problem-solving skills are more in-depth in providing what is 

known and what is asked in the problem. Soekisno (2015) stated that developing arguments is 

a long process that requires experience and repeated practice. Furthermore, improved 

argumentation skills result from problem-focused learning that provides students with 

opportunities to gain a deep understanding of knowledge, facts, and applications, demonstrating 

efficient and accurate communication skills, both verbally and in writing. 

The mathematical argumentation skills of subjects in the very creative category were 

demonstrated in providing preliminary results for SPLDV problems. Subjects provided several 

preliminary answers before performing calculations. Elsavani & Hidayati (2023) suggested that 

teachers should provide students with opportunities to present preliminary work results 

according to their interests, talents, and learning styles, allowing students to present their work 

in writing, drawings, and other forms. Indrawati & Febrilia (2019) argued that students 

identified the data in the problem but did not write it down because they were focused on the 

hypothesis, they were about to present. 

The mathematical argumentation skills of subjects in the very creative category were 

demonstrated in writing down the steps to solve SPLDV problems. Subjects solved the given 

problem by writing down the steps, but not in detail. Writing down the steps can minimize 

errors in calculations. In line with Nuryah et al. (2020), students' errors in formulating plans 

were observed based on the results of students' work, which did not include the methods and 

steps they used to solve the mathematical models they had created. Indrawati & Febrilia (2019) 

revealed that students' arguments regarding data, claims, evidence, and reasoning do not fully 

use previously acquired concepts and knowledge. Sometimes students use intuition if they are 

unable to provide evidence/reasoning. 

The mathematical argumentation skills of subjects in the very creative category 

demonstrated their creative reasoning based on the solutions they generated for SPLDV 

problems. Subjects provided the rationale for their chosen solutions. Subjects had diverse 

characteristics. In addition to those who directly provided claims and reasons, there were also 

those who required stimulation to express their opinions (Devi et al., 2019). Ambarawati et al. 

(2021) found that argumentation skills are important to analyze in students because, among 

other things, they can guide students in providing reasons or evidence based on facts. 

The mathematical argumentation skills of subjects in the very creative category 

demonstrated their creative ability in selecting appropriate theories to support their arguments. 

Subjects did not specify the theories used to support their arguments. However, they did present 

their theories during interviews. This is supported by Mubarok et al. (2016), who stated that 

relevant theories or supporting evidence serve to strengthen justification. Consistent with 

Karlina & Alberida (2021), argumentation-based learning activities can encourage students to 

engage in providing valid evidence, data, and theories to support their opinions on a problem. 

The mathematical argumentation skills of subjects in the very creative category 

demonstrated their creativity in assigning levels of truth to each preliminary result. They 

assigned levels of truth based on the solutions provided. They were confident in their final 

answers. However, they were unsure about their preliminary answers. This aligns with Pasaribu 

& Sijabat (2022) statement that self-confidence is a person's belief in their ability to perform 

certain behaviors or achieve specific goals. This implies that self-confidence is how each 

individual perceives and reflects beyond conscious awareness. 
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The mathematical argumentation skills of subjects in the very creative category 

demonstrated their creativity in writing conclusions based on the results of solving SPLDV 

problems. They did not write conclusions, but did provide them during interviews. This is in 

line with Rofi’ah et al. (2019) who found that students tended not to write conclusions because 

they were not accustomed to reviewing their answers. This is supported by Zulainy et al. (2021), 

who stated that students drawing conclusions based on available evidence constitute reasoning, 

even if they did not write conclusions. Zulainy et al. (2021) also stated that reasoning can be 

defined as the process of drawing conclusions based on existing evidence or assumptions. When 

reasoning occurs, one develops arguments to convince others or oneself of a particular claim. 

 

3.2 Profile of Mathematical Argumentation Skills of Students in the Creative Category 

The mathematical argumentation skills of students in the creative category are as follows: 

 

Figure 4 

Result of students in the  creative category 

 

 

The mathematical argumentation skills of creative subjects in writing down what is known 

in SPLDV problems. The subjects did not write down what was known about the given 

problem. They conveyed the known information in the problem as it was during the interview. 

This is in line with Vendiagrys et al. (2015), who found that students tend to express information 

in problems as it is and precisely as written in the same sentence form. Hidayati & Widodo 

(2015); Nugraha & Pujiastuti (2019) stated that students who can explain what is known and 

what is asked are able to provide evidence or reasons for the correctness of the given solution. 

The mathematical argumentation skills of creative subjects in writing down what is asked 

about SPLDV problems. The subjects did not write down what was asked. After the interview, 

the subjects conveyed what was asked in the problem. The subjects determined the method used 

based on the information obtained and what was requested in the problem. This indicates that 

the subjects understood the problem. This is consistent with the research results of Agsya et al. 

(2019), students who know the elements contained in the problem are characterized by 

understanding the problem and can then determine the strategy to be used to solve the presented 

mathematical problem. Yunian & Rizki (2017) stated that the tendency to think creatively is to 

re-explain the given problem in one's own words, mention and write down the known and asked 

elements, and relate it to previous knowledge. 

The mathematical argumentation skills of creative subjects were demonstrated in providing 

preliminary results for SPLDV problems. Subjects provided preliminary answers to the given 

problems. They conducted several experiments to obtain the answers requested by the problem. 

Research by Darmawan et al. (2019) suggests that problem-solving using a trial-and-error 

strategy requires a more in-depth analysis of the given problem, and only students who 

understand the problem can solve it correctly. Soekisno (2015) revealed that students are said 

to have a meaningful understanding of the problem if they express reasons, data, guarantees, 

ideas, and even claims. This is because it assesses students' problem-posing abilities and can be 

assessed through their oral presentation of mathematical arguments. 
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The mathematical argumentation skills of creative subjects were demonstrated in writing 

down the steps for solving SPLDV problems. Subjects did not write down the steps in detail. 

However, they did provide detailed explanations based on the steps provided. Research by 

Rahmatiya & Miatun (2020) revealed that students who clearly and in detail explain the 

problem-solving steps for each question they have completed are those with high resilience. 

One of the uses of argumentation skills is to explain interrelated relationships, facts, procedures, 

concepts, and solution methods. The higher a student's mathematical argumentation skills, the 

better their ability to justify a solution or answer (Soekisno, 2015). 

The creative category demonstrated mathematical argumentation skills in providing reasons 

based on the solutions generated for SPLDV problems. The subjects provided reasons for the 

solutions provided. These reasons were used to support their answers. This aligns with research 

by Purbaningrum (2017), who found that students who analyze information accurately, 

understand the intent of the question correctly, and provide accurate reasons/evidence 

demonstrate evaluation skills. (Soekisno, 2015) stated that the important parts of mathematical 

argumentation skills that students need to have are the ability to put forward reasons 

accompanied by data and relevant theoretical support for a mathematical problem, both orally 

and in writing. 

The mathematical argumentation skills of creative subjects were demonstrated in selecting 

appropriate theories to support their reasoning. They chose theories that supported their 

reasoning based on the solution to the given problem. This is in line with Setiawati & Nurlaelah 

(2017) who stated that proving truth in an argument requires the use of logical principles. A 

broad pattern of thinking (logic) is a characteristic of reasoning, thus establishing a link between 

reasoning and argumentative ability. 

The mathematical argumentation skills of creative subjects were demonstrated in assigning 

levels of truth to each preliminary result. Subjects assigned levels of truth to the solutions 

provided. During interviews, subjects expressed confidence in their answers. This aligns with 

Muhmin (2018) statement that self-confidence in every complete individual is characterized by 

emotional and intellectual stability, consistent self-awareness, and self-control. Research by 

Triani et al. (2023) revealed that students tend to express their opinions verbally. Mathematical 

argumentation skills are important for students to express their opinions, make decisions, and 

solve problems in everyday life. 

The creative category of subjects' mathematical argumentation skills demonstrated their 

ability to write conclusions based on solving SPLDV problems. The subjects did not write 

conclusions based on the results and solution of the problem. However, they did convey their 

conclusions from the problem solving during interviews. This is consistent with the research 

findings of Apriyani & Alberida (2023), which state that reasons and conclusions are necessary 

for an argument as a form of justification. 

 

3.3 Profile of Students’ Mathematical Argumentation Skills in the Moderately Creative 

Category 

 

The mathematical argumentation skills of students in the moderately creative category are as 

follows: 
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Figure 5 

Result of students in the moderately creative category 

 

 

Subjects in the moderately creative mathematical argumentation category demonstrated their 

ability to write down what is known in SPLDV problems. They wrote down what they knew 

based on the given problem. Students understand the problem by writing down what they know 

(Purwandari et al., 2020). Research by Handayani (2015) revealed that, based on the data, 92% 

of students understood the questions posed in the problems, indicating that students provided 

information about what they knew. 

Subjects in the moderately creative mathematical argumentation category demonstrated their 

ability to write down what is asked in SPLDV problems. They wrote down what was asked 

based on the given problem. This is consistent with research by Hidayati et al. (2023), which 

found that in mathematics learning, soft skills related to problem-solving involve the ability to 

write or explain in one's own words known information or questions raised when solving a 

problem. (Nuryandi & Rusdiana (2016) stated that providing data and reasons motivates 

students to think more critically and build self-confidence. 

The mathematical argumentation skills of the subjects in the category are quite creative in 

providing preliminary results for SPLDV problems. The subjects provide preliminary results, 

but the subjects seek more appropriate solutions. This is in accordance with Haryanto (2015), 

who states that a person's way of thinking is encouraged to find the correct answer to a problem 

that has vertical, focused, systematic, dependent, and predictable characteristics. The results of 

research by Suartha et al. (2020) revealed that students have conveyed claims accompanied by 

data or reasons, argumentation skills must be supported by conceptual knowledge so that the 

arguments produced by students have a higher level of reliability. 

The mathematical argumentation skills of subjects in the moderately creative category 

demonstrated their creativity in writing down the steps for solving SPLDV problems. They 

wrote down the steps in detail, including the known information, the question asked in the 

problem, and the solution. They also explained the steps used during the interview. This is in 

line with Faelasofi et al. (2015),  who stated that the most important aspect of nonverbal 

mathematical communication lies in the ability to visualize mathematical concepts, clarify 

understanding, and solve mathematical problems. Alysia et al. (2023) explained that students' 

written warrants demonstrate a mature understanding of the principles and concepts of the 

material presented. 

The mathematical argumentation skills of subjects in the moderately creative category 

demonstrated their creativity in providing reasons based on the solutions they generated for 

SPLDV problems. The subjects provided reasons based on the solutions they generated. This 

is consistent with research by Nusantara & Tristanti (2021), which found that a person is 

considered to have a deep understanding of a problem when they accurately convey reasons, 

data, warrants, ideas, and claims related to the problem. 
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The mathematical argumentation skills of subjects in the moderately creative category 

demonstrated their creativity in selecting appropriate theories to support their reasoning. 

Subjects choose the theory used to support their reasoning. The statement about the importance 

of argumentative skills in learning is highly relevant to the findings of Hidayati et al. (2023), 

who extensively explored the development of soft skills, including critical thinking and 

argumentative skills, in the context of mathematics learning. Furthermore, argumentative skills 

also provide students with the opportunity to explain everyday phenomena using mathematical 

concepts or theories as a foundation. The research findings of Alysia et al. (2023) state that 

students understand that to construct evidence, they must first understand the facts and then 

construct arguments related to the facts and information obtained using valid reasoning. 

Subjects in the moderately creative mathematical argumentation skills demonstrated their 

ability to assign levels of truth to each preliminary result. Subjects assigned levels of truth based 

on their answers. They expressed confidence in their answers. Research by Rofiki (2013) found 

that subjects with low mathematical ability were confident in their answers because they lacked 

alternative solutions. When re-evaluating their solutions, they could use alternative methods 

that still yielded the same answer. Furthermore, two different approaches could be used to prove 

the validity of their answers (Polya, 2004). Alysia et al. (2023) revealed that the qualifier 

component emerges when students correctly present claims, data, and warrants. 

Subjects in the moderately creative mathematical argumentation skills demonstrated their 

ability to write conclusions based on the results of solving SPLDV problems. Subjects provided 

conclusions based on the results of their problem solving. This aligns with Jannah et al. (2018) 

statement that argumentative skills mean possessing a statement that can be used to convince 

others that a given statement or conclusion is true. 

 

3.4 Profile of Mathematical Argumentation Skills of Students in the Less Creative 

Category 

 

The mathematical argumentation skills of students in the less creative category are as follows: 

Figure 6 

Result of students in the less creative category 
 

 

 

The mathematical argumentation skills of the subjects in the less creative category were 

demonstrated when writing down the known information in SPLDV problems. The subjects 

wrote down the known information on the answer sheet. This is consistent with Fitriyana & 

Sutirna (2022),  who stated that in planning problem solving, students align their plans by  
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adjusting the known data to the problem and applying the correct calculation process to ensure 

accurate results. Siswanto et al. (2014) found that practicing argumentation skills requires the 

ability to provide sound reasons to strengthen arguments for a problem, including claims, data, 

justification, and support. 

The mathematical argumentation skills of the subjects in the less creative category were 

demonstrated when writing down the questions in SPLDV problems. The subjects wrote down 

the questions asked in the given problem. This is consistent with Fatmawati et al. (2018), who 

stated that students with argumentative skills possess the ability to think critically and logically 

about the relationships between concepts and situations. Through this ability, students explain 

the interconnected interactions between facts, procedures, concepts, and solution methods. 

The mathematical argumentation skills of the subjects in the less creative category were 

demonstrated when providing preliminary results for SPLDV problems. The subject provides 

temporary results from the given problem. In line with Ekawati et al. (2013), it is stated that 

students at the extended abstract level use some data or information then apply concepts or 

processes then provide temporary results then connect with other data and/or processes so that 

they can draw relevant conclusions and can make generalizations and the results obtained. 

Nakhrowi et al. (2023) learning that allows students to argue can be formed using the concept 

of thinking so that students are accustomed to conveying claims based on information as 

evidence that strengthens arguments. 

The mathematical argumentation skills of subjects in the less creative category were lacking 

in writing down the steps for solving SPLDV problems. The subjects wrote and explained the 

steps for solving the given problems in a detailed, clear, and comprehensive manner. This is 

consistent with Hasanatin et al. (2021) statement that fluency in thinking is the ability to 

generate various ideas, provide answers, and offer solutions to problems using various 

approaches. Dianti et al. (2023) study found that students' difficulty providing backing and 

warrants to support claims or data was due to students' unfamiliarity with answering questions 

with detailed explanations. 

The mathematical argumentation skills of subjects in the less creative category were lacking 

in providing reasons based on the solutions generated for SPLDV problems. The subjects 

provided reasons during interviews based on the solutions used. This is consistent with Tristanti 

(2020) statement that argumentation skills are essential for providing explanations to support 

or reject an opinion, position, or idea. According to Aini (2014), one aspect of understanding is 

the ability to explain. This ability to explain is the ability to provide reasons (arguments) for 

each step in problem-solving. 

The mathematical argumentation skills of subjects in the less creative category were lacking 

in selecting appropriate theories to support their arguments. They chose theories to support their 

arguments. This theory was revealed during the interview. This aligns with Putri (2018) 

statement that in presenting arguments, students need a deep understanding of relevant learning 

concepts. When expressing opinions, the arguments presented must be based on appropriate 

theories and concepts. Therefore, for students to present arguments scientifically, they must 

understand the material related to their position. It is important for students to connect existing 

ideas and evidence by first understanding the concepts and material relevant to the problem. To 

ensure that the arguments presented are scientific, they must be supported by valid theories as 

justification. Therefore, students' scientific argumentation skills must go hand in hand with their 

mastery of concepts, so that when expressing opinions, students have strong and appropriate 

support and foundation. 
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The mathematical argumentation skills of subjects in the less creative category were lacking 

in assigning levels of truth to each preliminary result. The subjects assigned levels of truth to 

the solutions provided. According to Rumsey & Langrall (2016), argumentation in mathematics 

can be understood as a social discourse process that produces claims in the form of new 

mathematical ideas. This process aims not only to generate ideas but also to convince others 

that the mathematical claims or ideas are true. 

The mathematical argumentation ability of the subjects was categorized as less creative in 

writing conclusions based on the results of solving SPLDV problems. The subjects did not write 

conclusions based on the results of solving the problems. However, the subjects provided 

conclusions based on the results of solving the problems during the interview. This is in 

accordance with Aini (2014) that understanding can be interpreted as the ability to explain a 

situation or an action. One important aspect of understanding is the ability to draw conclusions. 

This means the ability to make decisions about the steps that need to be taken in solving a 

problem, as well as to determine the expected final result. The results of research by Rohmatika 

& Ro’is (2014) revealed that students often experience difficulty in formulating arguments to 

be presented, students are silent for a long time after delivering two to three sentences and often 

repeat arguments that were previously presented. However, when delivering conclusions, 

students have sequenced arguments correctly.  

Based on the explanation above, there is a link between argumentation and creative thinking. 

Students who are predominantly creative thinkers provide more written arguments than other 

students. This aligns with the ability to think creatively, which is a crucial element in generating 

innovation and finding solutions to various problems. By thinking creatively, students can be 

trained to produce various ideas and opinions and ask various questions (Imaroh et al., 2022).  

 

4. Conclusion 
 

The results of the study of students' mathematical argumentation abilities are as follows: (1) 

students in the very creative category express data, claims, backing, qualifiers orally. However, 

they provide warrants in writing. 2) students in the creative category are also the same as 

students in the very creative category, namely expressing data, claims, backing, qualifiers 

orally. However, they provide warrants in writing. 3) students in the moderately creative 

category express claims, backing, qualifiers orally. However, they provide data and warrants in 

writing. 4) students in the less creative category are also the same as students in the moderately 

creative category, expressing claims, backing, qualifiers orally. However, they provide data and 

warrants in writing. This study is expected to provide an overview of students' mathematical 

argumentation abilities in solving SPLDV problems based on the level of creative thinking, 

especially for teachers so that they can create learning situations that can train students' 

mathematical argumentation abilities but still pay attention to the level of students' creative 

thinking. Overall, students appear to predominantly demonstrate mathematical argumentation 

skills orally compared to writing.  
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