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This research aims to describe students' mathematical literacy abilities 
based on their cognitive conceptual tempo (Kagan et al., 1964). This study 
employed a qualitative descriptive research method conducted at SMKN 
1 Ngasem within class XI-2 focused on Design, Modeling, and Building 
Information. Data collection involved tests and interviews. The tests 
comprised the Matching Familiar Figures Test (MFFT) to assess students' 
cognitive styles (conceptual tempo) and a mathematical literacy test to 
evaluate the mathematical abilities of  28 students. Two reflective students 
(S1 and S2) and two impulsive students (S3 and S4) were selected from 
this group. The findings revealed that reflective individuals achieved a 
mathematical literacy level of  3 for S1 and level 4 for S2, positioning them 
within the medium scale. Conversely, impulsive students scored at level 1 
and level 4 for S3 and S4, falling within the medium scale. Furthermore, 
future researchers can explore more extensive mathematical literacy 
content and contexts. 
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INTRODUCTION 

In the age of  globalization, the professional world demands high-caliber human 

resources. Quality human resources refer to individuals who possess the capacity for critical 

thinking, creativity, problem-solving, and the ability to make strategic decisions (Carmeli et 

al., 2013; Khang et al., 2023; Van Woerkom, 2004; Yahya & Goh, 2002). The Indonesian 

Government's endeavor to enhance the quality of  its human resources primarily focuses on 

education (Dian et al., 2023; Pabbajah et al., 2020; Pratikno et al., 2022; Rulandari, 2021). As 

part of  its commitment to improving education in Indonesia, the Government, particularly 

the Ministry of  Education and Culture Republic of  Indonesia, plays a vital role in 

implementing the minimum competency assessment known as Asesmen Kompetensi 

https://creativecommons.org/licenses/by-sa/4.0/
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Minimum (AKM). During the AKM assessment, students' proficiency in two key areas is 

evaluated, specifically their reading literacy and numerical abilities, commonly referred to as 

mathematical literacy (Ariyanto & Kusumaningsih, 2022; Aufa & Manoy, 2022; Wahyuni, 

2023) 

Mathematical literacy is an individual's capability to employ and understand 

mathematics across various contexts. The Programme for International Student Assessment 

by the OECD characterizes PISA. This includes employing mathematical reasoning and 

leveraging concepts, procedures, and factual knowledge to describe and clarify various 

phenomena or occurrences (OECD, 2019). On the other hand, mathematical literacy is an 

individual's knowledge to understand and use mathematical concepts in everyday life (Ojose, 

2011). Meanwhile, literacy in the context of  mathematics is the ability to use mathematical 

thinking to solve problems in life so that they are better prepared to carry out all existing 

problems (Stacey & Turner, 2015). From the perspective of  Stacey and Turner (2015), 

mathematical literacy within the realm of  mathematics refers to the aptitude to employ 

mathematical thinking for problem-solving in real-life scenarios, equipping individuals to 

tackle various challenges more effectively. It can be deduced that mathematical literacy is an 

individual's competence to formulate, employ, and integrate mathematical concepts as a tool for 

efficiently and effectively resolving everyday problems (Wulan & Astuti, 2022). 

PISA categorizes mathematical literacy skills into six distinct levels, ranging from level 

1 as the lowest proficiency to level 6 as the highest proficiency (OECD, 2019). In the context 

of  the mathematical literacy levels described by OECD (2019), levels 1 and 2 are positioned 

at the lower end of  the scale. Levels primarily evaluate students' reproductive competence, 

where students are assessed based on their ability to present facts, objects, and attributes 

using standardized procedures. Levels 3 and 4 fall into the medium proficiency range, 

focusing on assessing connection competence. Students are tasked with solving non-routine 

problems at these levels, although the emphasis is on translating real-world scenarios into 

mathematical models. Levels 5 and 6 represent the upper end of  the scale, reflecting high 

proficiency in mathematical literacy. These levels gauge reflection competency, involving 

identifying mathematical concepts from complex mathematical problems and the ability to 

reason based on mathematical principles. 

Several elements play a role in improving students' mathematical literacy abilities. 

These elements can be categorized into two main groups: internal and external factors 

(Colwell & Enderson, 2016; Magen-Nagar, 2016; Smirnov et al., 2021; Tariq et al., 2013). 
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Internal factors impacting an individual's mathematical literacy encompass students' 

cognitive preferences, motivation, and interests (Chen, 2015; Gabriel et al., 2020; Genc & 

Erbas, 2019; Hwang & Ham, 2021). In contrast, the external factors that exert influence 

include knowledge of  the surrounding environment, socioeconomic status, and cultural 

conditions  (Holenstein et al., 2021; Maslihah et al., 2021; Smirnov et al., 2021). Cognitive 

style bridges intelligence and personality traits (Ausburn & Ausburn, 1978; Sternberg & 

Grigorenko, 1997; Sternberg & Grigorenko, 2014; Zeidner & Matthews, 2000). Cognitive 

style pertains to an individual's approach to responding, processing, retaining, contemplating, 

and utilizing information when addressing tasks or situations in their immediate 

surroundings (Hayes & Allinson, 1998; Larkin & Budny, 2005; Messick, 1984; O’Connor & 

Kabadayi, 2020) 

Numerous cognitive styles have been suggested within the mental approach to 

studying cognitive style. Two styles have garnered the most attention regarding theory and 

research (Sternberg & Grigorenko, 1997). These styles are conceptualized in terms of  

conceptual tempo (Kagan et al., 1964) and psychological differentiation (Goodenough & 

Witkin, 1977; Witkin, 1967). Cognitive styles, including those based on information 

processing speed, are called conceptual tempo. Typically, these cognitive styles fall into two 

primary categories: reflective and impulsive cognitive styles. 

Reflectivity is a tendency to consider and reflect on alternative solution possibilities 

involving some degree of  uncertainty (Bush & Dweck, 1975; Kagan et al., 1964). Reflective 

individuals take a moment to contemplate before embarking on a task or deciding, dedicating 

time to assess their choices. On the contrary, impulsive ones involve swiftly responding 

without adequate prior consideration. Those prone to impulsivity rapidly propose solutions 

to problems, often without thoroughly evaluating their likely accuracy (Sternberg & 

Grigorenko, 1997). In mathematics, reflective students excel in their capacity to use 

mathematical tools. In contrast, impulsive students demonstrate strong abilities in making 

representations and formulating problem-solving strategies, which are components of  

mathematical literacy skills (Damayanti et al., 2021). 

The research suggests that cognitive style can impact mathematical literacy skills (Anif  

et al., 2023; Damayanti et al., 2021; Taufik & Zainab, 2021). Previously, various experts had 

investigated mathematical literacy abilities and cognitive styles (Alafif  & Swastika, 2023; 

Ozgen, 2013). It was observed that students with a fast and accurate, reflective cognitive style 

exhibited significant improvements compared to their counterparts with a slow and precise, 
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impulsive cognitive style (Barstis & Ford Jr, 1977; Denney, 1972; Fitriyani et al., 2021; Lan et 

al., 1998; Najma & Masduki, 2023). Furthermore, disparities in students' mathematical 

literacy skills were discernible based on their cognitive styles (Gabriel et al., 2018; Pratiwi et 

al., 2019). However, a comprehensive understanding of  mathematical literacy abilities 

concerning reflective-impulsive cognitive styles has not yet been established. 

Building on the earlier description, this research aims to investigate students' 

mathematical literacy levels, examining how these are influenced by their conceptual tempo, 

reflective and impulsive. The anticipated outcome of  this study is to provide teachers with 

valuable insights to design their teaching strategies or instructional models to align with 

students' characteristics. By carefully selecting a suitable instructional approach, the aim is to 

enhance students' mathematical literacy skills. This study specifically aims to evaluate the 

mathematical literacy proficiency of  students characterized by reflective cognitive styles and 

compare it with the mathematical literacy levels of  students exhibiting impulsive cognitive 

styles. 

 

METHOD 

This research involved 28 students from class XI-2 DPIB (Building et al.) at SMKN 1 

Ngasem, Kediri Regency. The study lasted from June 16, 2022, to August 23, 2022. Subjects 

were selected using a purposive sampling method based on each cognitive style (reflective 

and impulsive). The discussion focused on the mathematical literacy of  each cognitive style. 

This research employs a qualitative approach and follows a case study design, a 

qualitative strategy where researchers investigate a program, event, activity, process, or one 

or more individuals more in-depth (Creswell & Creswell, 2017). This research aims to 

describe students' mathematical literacy abilities based on their reflective and impulsive 

cognitive styles. 

Data collection in this research involved using tests, questionnaires, and interviews. At 

first, 28 participants were administered a mathematics literacy test, followed by completing a 

cognitive style questionnaire. The questionnaire results were analyzed for cognitive style data, 

and two students were chosen to represent reflective and impulsive cognitive styles. The 

subjects were selected considering the study's limitations, focusing on students with strong 

communication skills and the ability to express their thoughts clearly. Therefore, the subject 

selection was based on teacher recommendations, particularly the students' interpersonal and 

communication skills. The selected subjects were then interviewed, specifically on the 
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mathematical literacy test provided earlier.  

Data collection in this study employed a triangulation method. According to Patton, 

there are two strategies in triangulation methods: (1) checking the credibility of  findings from 

multiple data collection techniques and (2) checking the credibility of  multiple data sources 

using the same method (Moleong, 2007). This study employed the strategy of  checking the 

credibility of  findings from multiple data collection techniques, namely checking the 

consistency of  data from written tests and interview results. Data was considered to have 

met data validity criteria if  the data from the written test was consistent with the data from 

interviews. Subsequently, valid data was analyzed to draw conclusions from the research 

findings. 

Instruments in this research involved a mathematical literacy test, a Matching Familiar 

Figures Test (MFFT) questionnaire, and interview guidelines. The test consisted of  six items 

aligned with the levels of  mathematical literacy as defined by PISA, as indicated in Table 1 

(OECD, 2019). The mathematical literacy test is utilized to assess students' mathematical 

literacy skills. On the other hand, the MFFT is employed to categorize students' cognitive 

styles and conceptual tempo. Interviews were conducted to gain insights into the students' 

mathematical literacy processes. The researchers created the test and interview guidelines, 

which experts subsequently validated. Following a validation process conducted by two 

mathematics education lecturers, the test instruments and interview guidelines were deemed 

valid and implementable with necessary revisions. 

Table 1. Mapping of  Mathematical Literacy Level to Question Indicator 

Level 
Indicator of  Mathematical 

Literacy Ability 
Question Indicator 

1 Students can use their knowledge to 
solve problems in a general context. 

A discourse about the process of  making dough is 
presented. Students are asked to use their basic knowledge 
to solve problems. 

2 Students can interpret the problem 
and then solve it with a formula. 

They presented a discourse along with data related to speed 
and average. Students are asked to utilize their basic 
knowledge to solve these problems. 

3 Students can carry out the order of  
problem-solving properly and can 
choose problem-solving strategies. 

They presented a contextual discourse with problems related 
to arithmetic series. Students can apply the concept of  
arithmetic series they have learned to solve the issues. 

4 Students can work effectively with 
methods, choose and integrate 
different representations, and then 
relate them to the real world. 

They presented a discourse on gift boxes with two sheets of  
wrapping paper of  different sizes and prices. Students were 
asked to determine the minimum cost by calculating the 
amount of  wrapping paper needed and the total cost of  each 
paper. 

5 Students can work with models for 
complex conditions and can solve 
complex problems. 

A discourse on social arithmetic was presented: prices of  
stationery packages from two stores were compared. 
Students can identify the cheapest prices from the two stores 
and draw conclusions based on the results of  their answers. 

6 Students use reasoning to solve 
mathematical problems, generalize, 

A discourse about the decomposition time of  inorganic and 
organic waste was presented. Students are asked to present 
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Level 
Indicator of  Mathematical 

Literacy Ability 
Question Indicator 

formulate, and communicate their 
findings. 

the data in the form of  a bar chart and provide reasons or 
explanations regarding the format of  the diagram that has 
been created. 

 
The MFFT used in this research was adapted from the test that Warli (2010) they were 

developed, based initially on Jerome Kagan's work from 1965. Through MFFT, subjects are 

classified into four categories: impulsive, reflective, fast accurate, or slow inaccurate. This 

cognitive style test consists of  two parts: one standard (baseline) image, consisting of  1 (one) 

image, and the second is a set of  variation images (stimuli), composed of  8 (eight) images. 

Among the variation images, one is the same as the standard image. This test comprises items 

designed to determine the type of  cognitive style of  students, namely impulsive and reflective 

cognitive styles. This study focuses on reflective and impulsive cognitive styles due to the 

larger proportion of  students exhibiting these characteristics compared to those with fast-

accurate and slow-inaccurate styles(Rozencwajg & Corroyer, 2005; Warli, 2013). 

We followed the procedure Warli (2010) outlined to assess cognitive styles. The 

recorded variables included the time students took to provide their initial responses (𝑡) and 

the number of  correct answers provided by each student (𝑓). The results of  the students' 

tests are then used to find the median value, which is then accumulated and presented in 

tabular form. Reflective students (𝑡 >  15.02 minutes, 𝑓 >  7) are those with the longest 

recorded time (𝑡) and the correct answer (𝑓) in answering all the items. In contrast, impulsive 

students (𝑡 <=  15.02 minutes, 𝑓 <=  7) are taken from the impulsive students with the 

fastest recorded time and the most errors in answering all the items. 

Data analysis was conducted using the approach outlined by Miles and Huberman, 

encompassing three distinct phases (Miles & Huberman, 1994). (1) Data reduction (from the 

test and interview), (2) data presentation (involves using tables and concept maps for each 

subject reflective-impulsive individually), and (3) data verification (involves cross-referencing 

the results with diligent observations and then drawing conclusions regarding the level of  

mathematical literacy of  the subjects). To test the validity of  our findings, we use 

methodological triangulation. 

 

RESULT AND DISCUSSION 

The investigation conducted in class XI DPIB 2 SMKN 1 Ngasem involved 

administering the conceptual tempo cognitive style test (MFFT), and the results are presented 
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in Table 2. Four participants were chosen for further analysis after administering the cognitive 

style and mathematical literacy ability tests. This selection comprised two subjects with a 

reflective cognitive style and two with an impulsive cognitive style. The criteria for selecting 

interview subjects were based on their performance in mathematical literacy skills tests, 

cognitive style assessments, and recommendations provided by the mathematics teacher in 

class XI DPIB 2. The purpose of  selecting these interview subjects is to delve into the 

process of  solving mathematical literacy questions in written tests that they have already 

completed, as shown in Table 3. 

Table 2. Cognitive style test results 

Cognitive Style The Number of  Students 

Reflective 6 
Impulsive 9 

 

Table 3. Interviewed Subject 

No Initial Group  Code 

1. EW Reflective S1 
2. GS Reflective S2 
3. MRA Impulsive S3 
4. LS Impulsive S4 

 

Students' Mathematical Literacy Ability: Reflective Cognitive Style 

Table 4 shows the results of  the analysis of  the answers to the mathematical literacy 

ability test on interview subjects with a reflective cognitive style. 

Table 4. Reflective Students’ Mathematical Literacy Ability  

Level Mathematical Literacy Level Description 

1 Students can use their 
knowledge to solve problems 
in a general context. 

 
Subject S1 and S2 can: 
use their knowledge to solve problems within the context of  
division, 
identify information and be able to solve problems 
appropriately, 
formulate problems in questions, 
use the right concept to solve the problem and then integrate 
the results of  the solution of  the problem. 
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Level Mathematical Literacy Level Description 

2 Students can interpret the 
problem and then solve it with 
a formula. 

 
Subject S1 and S2 can: 
interpret the problem and solve it with formulas, 
explain the need to solve the problem, 
apply the formula in mathematics to solve mathematical 
literacy problems (The speed and the average formula used in 
the level 2 questions). 

3 Students can carry out the 
order of  problem-solving 
properly and can choose 
problem-solving strategies. 

 

 
Subject S1 and S2 can: 
use the proper problem-solving procedures, 
write down the information in the questions, 
formulate problems, write down problem-solving steps well, 
and choose the right strategy. 

4 Students can effectively use 
methods, choose and integrate 
different representations, and 
relate them to the real world. 

 
S1 did not write a complete answer to the steps for solving the 
problem and did not write a conclusion from the problem-
solving process. Through interviews, S1 can effectively work 
with strategies and integrate different representations but has 
not been able to connect a problem with everyday life. 
S2 cannot reach level 4. 
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Level Mathematical Literacy Level Description 

5 Students can work with models 
for complex conditions and 
can solve complex problems. 

S1 and S2 cannot reach level 5. 

6 Students use reasoning to solve 
mathematical problems, make 
generalizations, and formulate 
and communicate their 
findings. 

S1 and S2 cannot reach level 5. 

The three processes of  mathematical literacy by the subject with a reflective cognitive 

style were the process of  formulating problems, which was confirmed by the interview 

process. S1 and S2 stated that the problem from the level 1 question was the most significant 

amount of  dough the Gambir cracker maker could make. The process of  using mathematics 

as a problem solver can be seen in the answers of  students who use the concept of  division 

to obtain problem-solving at level 1 questions. The process of  mathematical literacy 

integrates problem-solving with everyday life; the reflective cognitive style subject states that 

the number of  possible doughs to make is five doughs because if  you want to make more 

than five doughs, then there will be one ingredient that is not sufficient. 

This is inconsistent with previous research, which explains that students who can 

achieve level 1 mathematical literacy skills can formulate problems, use mathematical 

concepts, and interpret solving life issues—following indicators of  level 1 mathematical 

literacy ability (Sari et al., 2021). Also, in line with the indicators of  the mathematical process 

domain based on PISA, it is essential to identify mathematical concepts in a contextual 

problem, use mathematical structures to find solutions, and then convey problem-solving 

well. Students who can achieve level 1 mathematical literacy skills can formulate problems, 

use mathematical concepts, and interpret the solutions to real-life problems (Sholikin et al., 

2022). 

The process of  mathematical literacy that occurs in subjects with a reflective cognitive 

style has achieved three existing literacy processes. The first process is formulating the problem; 

S1 and S2 state that the problem at level 2 is the average speed of  5 children cycling. The 

second process is involves employing mathematical concepts relevant to the research problem. 

In this case, the study utilizes the speed formula and the average formula. S1 has 

demonstrated the process of  integrating problem-solving with real life well. On the other 

hand, in S2, the third process of  integrating mathematical literacy skills was not carried out 

correctly. Following the indicators fulfilled, the subject with a reflective cognitive style can 

achieve an indicator of  level 2 mathematical literacy ability. Subjects with a reflective cognitive 
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style could solve level 1 and level 2 questions well. This is because level 1 and 2 questions 

have general context and information that can be used for problem-solving. This information 

is available in the questions presented clearly so students can easily interpret and recognize 

the situation in the questions. 

The process of  mathematical literacy of  interview subjects in reflective cognitive style 

for level 3 questions was that S1 and S2 were able to formulate problems at level 3 questions 

and employed mathematical concepts to solve problems at level 3, namely by applying the 

formula for the sum of  arithmetic series. S1 and S2 can integrate problem-solving with 

everyday life. In line with previous research, it is explained that students achieve level 3 

mathematical literacy skills if  they carry out problem-solving procedures in sequence and can 

choose effective problem-solving strategies.  

The mathematical literacy process that S1 went through on level 4 questions was that 

S1 was able to formulate the problem on level 4 questions, namely S1 was able to mention that 

on level 4 questions, Nata was asked to determine the least amount of  money spent by Nata 

to buy wrapping paper. Furthermore, the mathematical concept employed by S1 is the concept 

of  the surface area of  a geometric shape. The process of  integrating problem-solving with 

everyday life can be seen in the interview process; S1 explained that with such a cube surface 

area, the wrapping paper that might be used is the wrapping paper in the second motif. S1 

can solve level 4 questions well. S1 can work effectively with models and connect the 

problems in real life. 

Reflective cognitive-style subjects can provide answers to each interview question 

correctly and accurately. With high accuracy, it will reduce the opportunity to make mistakes. 

In addition, the subject of  this reflective cognitive style can answer questions from 

researchers clearly and in detail. Solving questions that S1 and S2 have done looks neat and 

well structured. S1 and S2 have the characteristic of  being careful when taking action. 

Previous research explained that students with a reflective cognitive style would be more 

cautious in responding to information. Skemp explained that someone with a reflective 

cognitive style will have the ability a) to explain what is written, b) to determine the answer 

to solving the problem with full consideration, c) to be aware of  where the error is, and d) 

to re-examine the answers that have been obtained  (Reskiah et al., 2015).  

 

Students' Mathematical Literacy Ability: Impulsive Cognitive Style 

The results of  the analysis of  the subject's answers to the mathematical literacy ability 
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test and interviews on subjects with an impulsive cognitive style are shown in Table 5. 

Table 5. Impulsive Students’ Mathematical Literacy Ability 

Level Mathematical Literacy Level Description 

1 Students can use their 
knowledge to solve problems in 
a general context. 

 
Subject S3 and S4 can: 
find the information contained in the problem,  
determine the solution to the problem requested in the 
question 
provide conclusions from the results of  their calculations. 
Use knowledge in solving contextual problems. 

2 Students can interpret the 
problem and then solve it with a 
formula. 

 
Subjects S3 and S4 can interpret problems and use formulas as 
steps to solve problems. 
They make errors during the calculation process and do not 
check back on the obtained answers. 
They are not aware of  the errors made in the calculations. 

3 Students can carry out the order 
of  problem-solving properly and 
can choose problem-solving 
strategies. 

 
Subject S3 gets the correct and appropriate final answer. 
However, they have not used the troubleshooting procedure 
properly and do not use the formula for the number of  
arithmetic series despite manually adding the number of  bricks 
needed with the number of  steps made. 
The chosen strategy cannot be said to be a settlement strategy.  

 
Subject S4 can provide the correct solution to the problem. 
However, the settlement process is not systematically 
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Level Mathematical Literacy Level Description 

represented in the completion steps. The results of  the 
interviews revealed that the subject can explain the order of  
well-solution procedures and choose an effective problem-
solving strategy by using the formula for the sum of  arithmetic 
sequences. 

4 Students can effectively use 
methods, choose and integrate 
different representations, and 
relate them to the real world. 

 

 
Subject S3 and S4 can: 
Find all the information that can be used to solve the problem 
(but not write it down) 
Determine the steps to solving the problem, starting from 
determining the side length, selecting the surface area, and 
then determining the location of  the paper that can be used. 
Work effectively with models, but properly fulfilling indicators' 
need to choose and integrate different representations is 
impossible. 

5 Students can work with models 
for complex conditions and can 
solve complex problems. 

S3 and S4 cannot reach level 5. 

6 Students use reasoning to solve 
mathematical problems, make 
generalizations, and formulate 
and communicate their findings. 

S3 and S4 cannot reach level 6. 

 

Based on previous research, students achieving level 1 mathematical literacy ability 

indicators could notify information and solve routine problems (Karmila, 2017). S3 and S4 

can go through the process of  mathematical literacy by interviewing subjects with an 

impulsive cognitive style and can formulate problems. By explaining the situation at level 1, 

students are asked to determine how much dough can be made. Employing mathematical 

concepts to solve problems can be seen from the answers written by S3 and S4, which use 

the division concept to find solutions to problems at level 1. The third mathematical process 

is integrating the solution with everyday life. This can be seen from the conclusions written by 

S3 and S4 on the answer sheet. This ability follows previous research stating that a person 

can have achieved mathematical literacy skills if  he has achieved three indicators of  

mathematical literacy ability. 
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S3 and S4 can complete mathematical literacy ability tests for level 2. However, the 

final result obtained is less precise. The cause of  the inaccurate final results obtained is an 

error in the counting process. Based on the results of  the interviews, the impulsive interview 

subjects were able to formulate the problem well. This can be seen in S3 and S4, which explain 

that in level 2 questions, they are asked to determine the average speed of  5 children cycling. 

The following process is the employing mathematical concepts. At level 2, questions S3 and S4 

use speed and average. However, the last process of  mathematical literacy, namely integrating 

problem-solving with everyday life, did not appear on the answer sheet or during the 

interview process. S3 and S4 cannot achieve mathematical literacy skills at level 2 because S3 

and S4 cannot fulfill the three indicators of  the mathematical literacy process. In line with 

Karmila's research, students do not achieve indicators of  mathematical literacy ability if  they 

cannot properly carry out the three indicators of  the mathematical literacy process (Karmila, 

2017). 

On level 3 questions, S3 and S4 got the correct answer. However, from completing 

answers S3 and S4, they do not use the same answer completion steps. S3 and S4 cannot 

reach the indicator of  mathematical literacy ability at level 3 because S3 cannot carry out 

problem-solving procedures and choose effective problem-solving strategies. Then, for S4, 

the settlement process is not represented systematically in the completion steps. Previous 

research stated that students did not achieve level 3 mathematical literacy ability indicators if  

they could not carry out steps to solve problems coherently, communicate the results of  

interpretation, and provide reasons for the answers written (Karmila, 2017).   

The mathematical literacy process that the impulsive subject goes through at level 3 is 

formulating the problem. Furthermore, she employ the concept of  mathematics, namely the 

number of  arithmetic series. As well as being able to interpret problem-solving with issues 

in everyday life. This follows previous researchers' statements that subjects with an impulsive 

cognitive style can explain problems with simple questions, solve issues appropriately, and 

conclude the results of  solving problems (Purwanti et al., 2021). Furthermore, mathematical 

concepts can be used to solve problems, as can be seen from the answers of  students who 

use the idea of  the surface area of  a cube to solve problems at level 4 questions. The last 

mathematical process is integrating problem-solving with everyday life. This can be seen in the 

S3 and S4 processes, which give conclusions from the answers obtained regarding the 

problems in the question. In line with research by previous experts, which stated that at this 

level, students can work effectively with models and then relate to the real world, it can be 
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said that these students can achieve level 4 mathematical literacy indicators  (Karmila, 2017). 

Based on the results of  tests and interviews, it is known that subjects with an impulsive 

cognitive style tend to be quicker in answering the questions posed by researchers during the 

interview process. Previous research stated that impulsive students respond spontaneously 

to when questions (Rahayu & Winarso, 2018). Following Sandha's preliminary study, which 

explains the characteristics of  impulsive students, they respond quickly without first looking 

at it (Soemantri, 2018). The following characteristic is that the impulsive subject does not re-

check the answers on the answer sheet. Several studies reveal that someone with an impulsive 

cognitive style tends to write down what is in their mind faster and more directly. Students 

are impulsive at the re-examining stage; they check all answers quickly, so they do not realize 

the location of  their mistakes (Azhil et al., 2017; Sinaga, 2022). 

This difference in mathematical literacy ability is based on previous studies explaining 

differences in thinking ability between male and female students. Previous research explained 

that male students in the impulsive cognitive style tend to think semi-conceptually, while 

female students in the impulsive cognitive style think conceptually (Wahyuningsih et al., 

2019). 

 

CONCLUSION AND SUGGESTION 

Students with a reflective cognitive style exhibit mathematical literacy abilities at levels 

3 and 4, placing them in the middle range with connection competence in mathematical 

literacy. On the other hand, students with an impulsive cognitive style can achieve 

mathematical literacy abilities at levels 1 and 4 for S3 and S4, positioning them within the 

medium range with connection competence. 

This research offers recommendations for students, educators, and future researchers. 

Students are encouraged to become more familiar with their cognitive styles to determine 

suitable learning approaches. Educators should better understand their students' cognitive 

styles to select appropriate instructional models. The CUPs (Conceptual Understanding 

Procedures) learning model is suggested based on the research findings. Additionally, future 

researchers are encouraged to explore further the factors contributing to differences in 

mathematical literacy levels among individuals with the same cognitive style. It is worth 

noting that this research is limited to contextual problems and calls for broader investigations 

into content and context. 
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