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Abstract: Mathematical literacy is one of the mathematical skills that must be mastered. However, students' 

mathematical literacy in Indonesia is still fairly low. This study aimed to analyze and describe the mathematical 

literacy of senior high school students on different multiple intelligences groups in solving PISA problems. The 

research method used was qualitative with a case study design. The research subjects were 15-year-olds 10th-

grade students in one of the senior high schools in Karawang, Jawa Barat. The subjects consisted of two students 

in the linguistic intelligence group and two students in the logical-mathematical intelligence group who were 

selected through a purposive sampling technique. Data collection techniques were carried out by filling out a 

multiple intelligence questionnaire, PISA test, and interviews then analyzed by reducing data, presenting it, and 

drawing conclusions. The results showed that: 1) students in the linguistic intelligence group are able to interpret 

the problem, but not able to formulate and employ mathematics to the problem; and 2) students in the logical-

mathematical intelligence group are able to employ mathematics and interpret the problem, but not able to 

formulate the problem. The results emphasize the necessity for customized instructional strategies that address 

students' different multiple intelligences. 

Keywords: linguistic intelligence; logical-mathematical intelligence; mathematical literacy; multiple intelli-

gences; PISA problems 

1. Introduction 

Mathematical literacy, or what is known as numeracy in the Merdeka Curriculum, is 

one of the primary focuses in mathematics in Indonesia, aiming to enhance students' abil-

ities in understanding and utilizing mathematical concepts in everyday life (Kemdik-

budristek, 2024). In various countries, particularly in the Commonwealth of the United 

Kingdom, the term numeracy is also used to refer to mathematical literacy (Stacey, 2011). 

Internationally, the Programme for International Student Assessment (PISA) highlights 

the importance of mathematical literacy to prepare students for the increasingly compet-

itive global (Bolstad, 2023; Chen, 2022; OECD, 2023). 

In Indonesia, the results of the 2022 PISA study indicate that students' mathematical 

literacy remains relatively low, with an average score of 366, far below the international 

average score of 472 (OECD, 2023) whereas mathematical literacy encompasses the ability 

to formulate, employ, and interpret mathematical problems in various life contexts. The 

results of another study show that the mathematical literacy of junior high school students 

is still relatively low because students have difficulty dealing with PISA problems with 

levels 1 and 2 (Masfufah & Afriansyah, 2021). This low level of mathematical literacy sug-

gests that Indonesian students are not yet fully capable of comprehending, applying, and 

utilizing mathematical concepts to solve everyday problems. De Lange (2006) defines 

mathematical literacy as the ability of individuals to solve real problems, namely prob-

lems that are not only purely mathematical but can be mathematically positioned in 

Citation:  Iskandar, I., Wahyudin, 

W., Suhendra, S., Ramlah, R., & Ar-

diyanti, Y. (2024). Mathematical lit-

eracy of senior high school students 

on different multiple intelligences 

groups. Research and Development in 

Education (RaDEn), 4(2), 12-16-1229. 

https://doi.org/10.22219/raden.v4i2.3

6300 

 

Received: 11 September 2024 

Revised: 12 November 2024  

Accepted: 13 November 2024 

Published: 22 December 2024 

 

Copyright © 2024, Iskandar et al. 

This is an open access article under 

the CC–BY-SA license 

https://doi.org/10.22219/raden.v4i2.36300
https://doi.org/10.22219/raden.v4i2.36300
http://creativecommons.org/licenses/by-sa/4.0/


Research and Development in Education (RaDEn), Vol. 4, No. 2, December 2024, pp. 1216-1229. https://doi.org/10.22219/raden.v4i2.36300 1217 of 14 
 

certain situations. While other publications define mathematical literacy as the knowledge 

to know and use basic mathematics in everyday life (Chen et al., 2022; Köysüren & Üzel, 

2018). Based on the three previous opinions, the researchers concluded that mathematical 

literacy is the ability of students to formulate, employ, and interpret everyday problems 

mathematically. 

A systematic literature review on the mathematical literacy of Indonesian students 

shows that their ability remains low across all educational levels, from elementary to col-

lege (Aisyah & Juandi, 2022; Sari and Wijaya, 2017). This deficiency is due to students' 

inability to achieve the three key indicators of mathematical literacy set by PISA: the abil-

ity to formulate, employ, and interpret mathematics to solve problems. This challenge ne-

cessitates continuous efforts to improve students' numeracy competencies across all levels 

of education. 

One effort to enhance students' mathematical literacy in Indonesia is through gov-

ernment policies set forth in the Merdeka Curriculum and Asesmen Kompetensi Mini-

mum (AKM) Numeracy (Kemdikbudristek, 2024). These policies establish assessment in-

dicators aligned with mathematical literacy needs, such as the ability to know, apply, and 

reason through mathematical concepts (Kemdikbudristek, 2023). With this curriculum, 

students are expected to sharpen their competencies in aspects closely tied to everyday 

applications. 

Previous research has shown a link between mathematical literacy skills and stu-

dents' internal factors, one of which is multiple intelligences. Studies have found a posi-

tive and significant effect of multiple intelligences on students' ability to solve mathemat-

ical literacy problems (Purnama & Suparman, 2020; Septyaningsih & Kutoarjo, 2018). 

Then, multiple intelligence-based learning was able to develop each student's unique in-

telligence so that students could improve their mathematical abilities (Putri & Widjajanti, 

2019). This learning model also showed to improve academic achievement in mathematics 

compared to traditional learning methods (Çelen, 2019; Hasmiwati & Widjajanti, 2020). 

After that, the research by Aini et al. (2019) about mathematical literacy of junior high 

school students in solving mathematical problems on the subject of number patterns 

based on multiple intelligences. Therefore, it can be concluded that multiple intelligences 

affect students' mathematical literacy. However, studies that connect multiple intelli-

gences with mathematical literacy among high school students in the context of PISA 

problems remain scarce. 

There are several previous research results that are relevant to the topic of mathemat-

ical literacy. There is the research by Kusuma et al. (2022) about mathematical literacy of 

junior high school students based on executive function. Then, Harisman et al. (2023) ex-

amined the mathematical literacy of junior high school students in urban areas in solving 

PISA problems. However, these studies have not involved multiple intelligences as a var-

iable in their research. Therefore, this study aims to analyze and describe the mathemati-

cal literacy of senior high school students with different multiple intelligences in solving 

PISA problems. 

This research is important to reveal how the conjecture between mathematical liter-

acy and multiple intelligences on linguistic and logical-mathematical ones, particularly on 

senior high school level. The findings are expected to provide insights for educators to 

develop teaching strategies that align with students' diverse intelligences, thereby enhanc-

ing their mathematical literacy skills more effectively. 

2. Materials and Methods 

Based on the research objectives, namely analyzing and describing the mathematical 

literacy of senior high school students on different multiple intelligence groups in solving 

PISA problems, a qualitative research method with a case study design was chosen. The 

technique of selecting locations and subjects in this study used purposive sampling tech-

nique (Cohen et al., 2018; Gall et al., 2014; Marshall & Rossman, 2016; Miles & Huberman, 

1994). Purposive sampling that was used in this study limited the location and subject 

according to the research objectives. 
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The research location was one of the senior high schools in Karawang, Jawa Barat. 

The research subjects were taken from 10th-grade senior high school students who were 

15-year-old. The reason was that students in this category were among the research sub-

jects in the PISA framework. This was in accordance with the PISA study (OECD, 2023; 

Stacey, 2011), which selected 15-year-old students spread across grades 8 junior high 

school to 11 senior high school as research subjects. This was quite complicated to imple-

ment in the field, because when data collection must bring several students from different 

grade levels to the same place. Therefore, the researchers focused on 10th-grade students 

in one of the senior high schools as research subjects in consideration of the ease of data 

collection in the field. This was a limitation of this study.  

This study used data collection techniques in the form of age sorting, questionnaire 

filling, test completion, and interviews. First, the researchers asked the age of the students. 

Then, the researchers selected students who were 15-year-old to fill out the multiple intel-

ligence questionnaire. This questionnaire consists of statements related to multiple intel-

ligences using a Likert scale with codes 1 (strongly disagree) to 5 (strongly agree). Then, 

the results of the questionnaire were analyzed and students were grouped according to 

their type of multiple intelligences, namely linguistic or logical-mathematical intelligence. 

After that, the data was processed by ranking from the highest to the lowest score on each 

multiple intelligence questionnaire result. Then, two students with the first and second 

ranked questionnaire results in each type of multiple intelligence were selected so that 

two students were obtained in the linguistic intelligence group and two students in the 

logical-mathematical intelligence group so that four students were obtained as research 

subjects. 

The four research subjects were directed to complete the PISA test. The PISA test was 

used to measure students' mathematical literacy level. The PISA problems were taken 

from the official PISA problems in 2012 that were translated and contextualized to adjust 

the logic of the research subjects. Five numbers of PISA problems in the form of descrip-

tions were selected. The five numbers of problems were then expertly validated by Eng-

lish mathematics expert (certified) to ensure the correctness of the translation and mathe-

matical context of the problems. The PISA problems represent indicators and cognitive 

levels of mathematical literacy adapted to the PISA study. In this study, researchers took 

3 indicators and 5 levels to be tested with details in Table 1. 

 

Table 1. PISA problem levels based on PISA Framework (OECD, 2023) 

No Experts Sum 

1 Interpretation 1 

2 Application 2 

3 Application 3 

4 Application 4 

5 Formulation 5 

 

After the test was completed, students were interviewed one by one to confirm how 

they worked in solving the PISA test. The interviews were conducted using a semi-struc-

tured technique by referring to the interview guidelines that were prepared. However, 

this did not limit the researchers if they wanted to develop questions to explore students' 

answers. The interview guidelines were prepared based on mathematical literacy indica-

tors of students' ability to formulate, employ, and interpret mathematical problems. After 

the entire data collection process was carried out, the researchers analyzed the data that 

had been collected. 

The data analysis technique used in this research is the qualitative data analysis tech-

nique from Miles and Huberman (1994), which consists of: 1) data reduction; 2) data 

presentation; and 3) conclusion drawing and verification. In this study, data reduction 

was carried out on questionnaire data results. While the test and interview data were not 

reduced. After reducing the data, researchers presented the data. 
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Data are presented in various ways. The multiple intelligences questionnaire results 

are presented using tables of multiple intelligences questionnaire results. The PISA prob-

lem test results are presented in the form of a two-column image with the left column 

containing the scanned results of student test answers while the right column contains the 

translation. Meanwhile, the interview results are presented in the form of interview tran-

scripts. After presenting the data, the researchers then draw conclusions and verification. 

Drawing conclusions and verification is the end of the data analysis technique. In 

drawing conclusions, researchers used the triangulation method by comparing the data 

presentation of test and interview results to be elaborated by referring to the indicators of 

mathematical literacy so that hypothetical conclusions were obtained regarding the de-

scription of students' mathematical literacy in both linguistic and logical-mathematical 

intelligence groups. Furthermore, to strengthen the researchers' confidence and reduce 

research bias, the researchers verify by discussing the data processing process to hypo-

thetical conclusions with experts or other researchers. After verifying, the researchers con-

cluded the research to answer the problem formulation. 

3. Results 

This study's findings include the results of linguistic and logical-mathematical mul-

tiple intelligence questionnaire scores. The mean score of the linguistic type and the logi-

cal-mathematical type multiple intelligence questionnaire are presented in Table 2. Fur-

thermore, the subjects who obtained the first and second rank scores were selected for 

further stage. 

 

Table 2. Average scores of linguistic and logical-mathematical multiple intelligence 

questionnaires 

Intelligences Type Number of Research Subjects Mean Score 

Linguistic 26 31.73 

Logical-mathematical 26 32.00 

 

Table 3 shows the results of reducing multiple intelligence questionnaire score re-

sults, which only took four research subjects. These four research subjects became the se-

lected subjects for further research. Based on Table 3, four subjects representing each type 

of multiple intelligences were obtained. These four subjects are the subjects of further re-

search. Subjects SL-1 and SL-2 represent the first and second rank of linguistic type mul-

tiple intelligences, respectively. Then, subjects SM-1 and SM-2 represent the first and sec-

ond rank of logical-mathematical type multiple intelligences, respectively. These four sub-

jects were then given the PISA test to find out the description of their mathematical liter-

acy. 

 

Table 3. Selected multiple intelligence questionnaire score results 

No.  Subject Score Description 

1 
 

SL-1 39 
First-rank linguistic intelligence questionnaire score 

result 

2 
 

SL-2 37 
Second-rank linguistic intelligence questionnaire score 

result 

3 
 

SM-1 39 
First-rank logical-mathematical intelligence 

questionnaire score result 

4 
 

SM-2 38 
Second-rank logical-mathematical intelligence 

questionnaire score result 

 



Research and Development in Education (RaDEn), Vol. 4, No. 2, December 2024, pp. 1216-1229. https://doi.org/10.22219/raden.v4i2.36300 1220 of 14 
 

In general, SL-1 and SL-2 subjects were mostly able to complete the PISA test. This 

PISA test was used to determine the mathematical literacy of the two subjects. However, 

there are some problem numbers that are not able to be answered properly by SL-1 and 

SL-2 subjects. The PISA Problems’ test results of both subjects can be seen in Table 4. 

 

Table 4. Linguistic type multiple intelligence PISA problems test results 

Subject 
No. 

1 2 3 4 5 

SL-1     - 

SL-2  -  -  

 

Furthermore, SM-1 and SM-2 subjects were mostly able to solve the PISA problems 

test, which was used to determine their mathematical literacy. However, some problem 

numbers could not be answered properly by subjects SM-1 and SL-2. Both subjects' math-

ematical literacy test results can be seen in Table 5. 

 

Table 5. Logical-mathematical multiple intelligence PISA problems test results 

Subject 
No. 

1 2 3 4 5 

SM-1     - 

SM-2      

4. Discussion 

4.1 Mathematical literacy of students in linguistic type multiple intelligence group  

Based on Table 4, subject SL-1 was able to solve problems number 1, 2, 3, and 4 well, 

but had difficulty in solving problem number 5. Based on the indicators of mathematical 

literacy, the subject is able to employ mathematics to problems and interpret problems, 

but has not been able to formulate problems properly. As for the cognitive level of math-

ematical literacy, subject SL-1 was able to solve level 1, 2, 3, and 4 problems well, but had 

difficulty in solving level 5 problem. 

The difficulty of SL-1 subjects in formulating problems in level 5 problem is mainly 

in formulating the sentence of the thing asked in the problem. This is not in accordance 

with the research of Aini et al. (2019) which states that students with linguistic intelligence 

are able to write answers in language that is easy to understand. This happens because 

students are too hasty in finding the final answer. Figure 1 illustrates the subject's test 

results in solving problem number 5. Figure 1 is supported by the interview data of prob-

lem number 5 subject SL-1 which is presented as follows. 

P : "What do you know from problem number 5?" 

SL-1 : "the average speed of climbing mountain is 1.5 km per hour and the average speed down the 

mountain is twice of the speed of going up, which means two times 1.5 equals 3 km per hour. 

Then, the distance of all climbs is 18 km, which means 9 km up and 9 km down." 

P : "What is the problem of number 5?" 

SL-1 : "The problem number 5 asks about when to start climbing the mountain if for example you 

have to have to return at eight o'clock at night."  

P : "Why did you write on the answer sheet what was asked, when climber must return to the 

foot of the mountain no later than the foot of the mountain 20:00 at the latest?" 

SL-1 : "It's complicated, bro, the writing is confused. The point is like that." 

P : "What is the answer to problem number 5?" 

SL-1 : "11 o'clock you have to start hike." 



Research and Development in Education (RaDEn), Vol. 4, No. 2, December 2024, pp. 1216-1229. https://doi.org/10.22219/raden.v4i2.36300 1221 of 14 
 

P : "Why is that? How did you get the answer?" 

SL-1 : "We first counted each time between up and down. Then add up them and get the number 

9. Now 9 is subtracted from 20.00 to 11.00." 

 
Figure 1. Number 5 subject SL-1 PISA problem test result 

 

Based on the test and interview results of problem number 5, the SL-1 subject was 

able to write down the known things and the steps for solving them. However, the subject 

is not able to compose sentences about what is asked and draw conclusions according to 

the context.  

The researchers presented the results and discussion of SL-1 subject of research. Fur-

thermore, the researchers present the results of the mathematical literacy test and inter-

view of subject SL-2. Based on Table 3, subject SL-2 was able to solve problems number 1, 

3, and 5 well, but had difficulty in solving problems number 2 and 4. Based on mathemat-

ical literacy indicators, the subject was able to formulate and interpret the problems well. 

However, the subject is not able to employ math to the problem. As for the cognitive level 

of mathematical literacy, SL-2 subject was able to solve level 1, 3, and 5 problems well, but 

had difficulty in solving level 2 and 4 problems.  

Figure 2 illustrates the subject's test result in solving problem number 2. Figure 2 is 

supported by interview data on problem number 2 SL-2 subject which is presented as 

follows. 

P : "What do you know from problem number 2?" 

SL-2 : "Helen has a new bicycle and used for cycling. First speed, the distance traveled was 4 km 

in time 10 minutes. In the next speed, speed distance traveled is 2 km in 5 minutes." 

P : "Then, what is being asked from problem number 2?" 

SL-2 : "This problem asks about Helen's cycling speed between the first speed and the second 

speed. Is it faster, slower, or the same." 

P : "So, what's your answer?" 

SL-2 : "The answer is the same." 

P : "Why is it the same?" 

SL-2 : "Since the first speed is 4/10 km per minute and the secondis 2/5 km per minute. Hence, 

4/10 and 2/5 are the same. 
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Based on the test and interview results of problem number 2, the SL-2 subject was 

able to conclude well. However, the subject is not able to design and implement strategies 

to find solutions because the subject is less precise in communicating the distance traveled 

at a certain time. The subject symbolized the distance of 4 km in 10 minutes with 4 km = 

10 m and the distance of 2 km in 5 minutes with 2 km = 5 m. In addition, they are not used 

to symbolize the minute unit with m, even though the m symbol is used for the meter 

unit. The student is also not able to employ mathematical procedures because they cannot 

decompose "4/10 = 2/5". 

 

 
Figure 2. Number 2 subject SL-2 PISA problem test result 

 

The researchers have presented the results and discussion of SL-2 subject research on 

the problem number 2. Furthermore, the researchers present the test results and interview 

of the mathematical literacy subject SL-2 on the problem number 4. Figure 3 illustrates the 

subject's test results in solving the problem number 4. 

 
Figure 3. Number 4 subject SL-2 PISA problem test 

 

Figure 3 is supported by the interview data on problem number 4 of SL-2 subject 

which is presented as follows. 
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P : "What do you know from problem number 4?" 

SL-2 : "Kristina wants to buy an Alpha car for 4,800 zeds with 2.5% tax or 2,5/100." 

P : "What is asked from problem number 4?" 

SL-2 : "the amount of tax." 

P : "What's your answer?" 

SL-2 : "120%" 

P : "The reason?" 

SL-2 : "4,800 multiplied by 2.5/100 equals with 12,000/100. Then the two zeros above and below 

can be crossed out so 120/1 equals 120 bro." 

P : "Why did you take unit as answer in percent?" 

SL-2 : "Because it adjusts the tax unit, which is in the form of percent. 

Based on the test and interview results of the problem number 4, SL-2 subject is able 

to design and implement strategies to find solutions and apply mathematical procedures 

but cannot conclude solutions within the context of the problem. This can be seen from 

the answer unit used is 120% even though the amount of tax calculated is in zed units. 

Based on the discussion in the previous paragraph, it can be concluded that students 

in the linguistic intelligence group are able to interpret problems but are not able to for-

mulate the problems and employ the mathematics to the problems properly. 

Students in the linguistic intelligence group were able to interpret the problem well. 

This is in accordance with research Aini et al. (2019), which states that students with lin-

guistic intelligence were able to interpret problems in detail and were able to write an-

swers by writing answers in language that is easy to understand. This ability was sup-

ported by Armstrong (2009), who defines linguistic intelligence as a person's ability to use 

words effectively both orally and in writing. Therefore, students with linguistic intelli-

gence are able to interpret the problem in detail due to their proficiency in language. 

 

4.2 Mathematical literacy of students in the logical-mathematical type multiple intelligence 

group  

Based on Table 5, subject SM-1 was able to solve problems number 1, 2, 3, and 4 well 

but had difficulty in solving problem number 5. Based on mathematical literacy indica-

tors, the subject was able to employ mathematics and interpret the problems but was not 

able to formulate the problems properly. As for the cognitive level of mathematical liter-

acy, subject SM-1 was able to solve level 1, 2, 3, and 4 problems well, but had difficulty in 

solving level 5 problems. 

The difficulties of subject SM-1 in formulating problems are mainly in mathematiza-

tion, designing strategies, and using language and symbolic operations both formal and 

technical. While OECD (2017) suggests the importance of seven basic mathematics skills 

with three of them being the ability to mathematize, design strategies, and use language 

and symbolic operations. Figure 4 illustrates the subject's test results in solving problem 

number 5. Figure 4 is supported by the interview data of subject SM-1 which is presented 

as follows. 

P : "What do you know from problem number 5?" 

SM-1 : "the average speed over mountain is 1.5 km per hour and average speed in the downhill 

 of the mountain is twice of that. Two times 1.5 equals to 3 km per hour." 

P : "What is the problem of number 5?" 

SM-1 : "when should Toshi start climbing." 

P : "What is the answer to problem number 5?" 

SM-1  : "Toshi can start climbing at 11:00." 

P : "How did you get that answer?" 
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SM-1 : "first we calculate time to climb the mountain. It is for 1.5 km needs 1 hour. It means 9 

km needs 1.5 times 6, which means 6 hours. Then, we calculate the time to go down the 

mountain. It is 3 km for 1 hour. It means 9 km needs 3 km multiplied by 3 means 3 hours. 

Now we add so we get 6 + 3 = 9 hours. Then count backwards from 20:00 to get 11.00." 

 

 
Figure 4. Test result number 5 of subject SM-1 

 

Based on the test and interview results of problem number 5, subject SM-1 was able 

to write down the known things. However, the subject was not able to write down what 

was asked, describe the solution steps properly and correctly, and draw conclusions. 

The researchers have presented the results and discussion of the research of subject 

SM-1 on problem number 5. Next, the researchers present the research results of subject 

SM-2. Based on the Table 5, subject SM-2 was able to solve problems number 1, 2, 3, 4, and 

5 well. Based on the mathematical literacy indicators, the subject was able to formulate, 

employ mathematics to problems and interpret problems well. As for the cognitive level 

of mathematical literacy, subject SM-2 was able to solve level 1, 2, 3, 4, and 5 problems 

well. 

Subject SM-2 was able to fulfill each mathematical literacy indicator and 5 levels of 

problems tested well. This is in accordance with the research of Aini et al. (2019), which 

states that students with logical-mathematical intelligence are able to complete all mathe-

matical literacy indicators well. 

 

4.3 Mathematical literacy of students in linguistic and logical-mathematical multiple intelligence 

group  

The similarity of students’ mathematical literacy in the linguistic and logical-mathe-

matical intelligence groups is that they are both able to interpret the problems and are not 

able to formulate the problems properly. As for the difference, in the indicator of 
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employing mathematics to the problems, students in the logical-mathematical intelligence 

group are better at solving problems than students in the linguistic intelligence group. 

Students in the linguistic and logical-mathematical intelligence groups both are not 

able to fulfill the indicators of the ability to formulate the problems. This is supported by 

research results of Edo et al. (2013) which states that one of the factors that cause students' 

low mathematical literacy is students' difficulty in formulating mathematical problems in 

everyday life into mathematical models. This is reinforced by the research results of De-

wantara et al. (2015) which showed that students' mathematical literacy achievement in 

fulfilling the indicator of formulating the problems was the lowest (39.63%) compared to 

the indicator of employing mathematics to the problems (40.74%) and the indicator of in-

terpreting problems (52.55%). Furthermore, the research result of Sa’diyah et al. (2024) 

showed that the students have difficulty in formulating mathematical problems from con-

textual mathematical problems. The thing that causes the low ability to formulate prob-

lems is the level of difficulty of the problem. 

The difficulty level of the problems with indicators of formulating problems is the 

problem with the highest difficulty level when compared to the other four problems tested 

in this study. The problem is categorized as level 5. Level 5 is a level that is included in 

Higher Order Thinking Skill (HOTS) (OECD, 2023). HOTS is a student's thinking ability 

that not only requires the ability to apply concepts in a situation, but also requires this 

ability in various situations (Kurniati et al. 2016). High-level thinking skills are complex 

abilities that include various perspectives of thinking at the same time. The results showed 

that students are able to solve HOTS mathematical literacy problems if they have effective 

understanding and reasoning skills (Heryani et al., 2023). 

This study highlights mathematical literacy from a multiple intelligence perspective. 

This competency needs to be possessed by every student from any intelligence back-

ground considering its usefulness in the current era. With good mathematical literacy, 

students not only understand mathematical concepts but can also use them when facing 

real-world problems by involving problem-solving, reasoning, and mathematical com-

munication skills (Köysüren & Üzel, 2018). In line with this statement, mathematical liter-

acy is not only an educator's skill in the academic field, but also a fundamental compe-

tency for decision-making in everyday life (Chen et al., 2022). The education curriculum 

should prioritize the empowerment of this literacy as capital for students to face today's 

rapidly changing world (Nurgabyl, 2023). Therefore, educators need to apply learning 

approaches that accommodate various learning styles and background types of student 

intelligence. 

The findings indicate a distinct possibility for educational interventions aimed at en-

hancing the ability to conceptualize mathematical problems, especially among students 

with varying types of intelligence. A potential advancement involves creating targeted 

instructional strategies that develop problem formulation skills by integrating real-life sit-

uations and scenarios relevant to students' everyday experiences. This method may assist 

students in transitioning from issue interpretation to precise mathematical formulation. 

Moreover, incorporating progressively challenging problem-solving activities, beginning 

with basic settings and advancing to higher-order thinking skills (HOTS) problems, could 

enhance students' abilities, fostering both confidence and competence. By correlating 

these tasks with the competences specified in the Merdeka Curriculum and the indications 

of AKM Numeracy, educators can more effectively tackle the issues identified in this 

study. 

Future study may examine customized interventions that utilize students' diverse 

intelligences, assessing the efficacy of certain educational methods for groups with lin-

guistic or logical-mathematical intelligence. This research may establish a basis for curric-

ular enhancements that foster increased mathematical literacy among various intelligence 

groups, thereby aiding Indonesia's initiatives to develop mathematical competences both 

nationally and internationally. 

Eventually, there are limitations to the research: 1) the researchers are not able to 

explore the factors that cause students in the linguistic intelligence group not to be able to 
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formulate and employ mathematics to the problems; 2) the researchers have also not been 

able to explore the factors that cause students in the logical-mathematical intelligence 

group not to be able to formulate the problems. Therefore, the researchers suggest the 

other researchers with the same field of interest can consider continuing this research by 

exploring the factors that cause students in both multiple intelligence groups to be unable 

to fulfill those mathematical literacy indicators.   

Based on the conclusions of the study, the researchers suggest the other researchers 

with the same field of interest can consider further research related to the factors that 

cause the students have not been able to communicate the answers in writing, mathema-

tize well and use language and symbolic operations both formal and technical. Based on 

the limitations of the research in terms of methods, including the use of a case study de-

sign. This causes the results of this study to be limited to the space or time the research 

was conducted. Therefore, the researchers suggest the other researchers with the same 

field of interest can consider conducting similar research with another perspective such 

as grounded theory.  

The cases in this study only used two types of multiple intelligences, while there are 

currently eight types of multiple intelligences. The researchers hope that the other re-

searchers with the same field of interest can consider examining the other six types of 

multiple intelligences. Another limitation of this study is that the subjects of this study are 

10th-grade senior high school students who are 15-year-old. Based on the PISA frame-

work, 15-year-old students are generally spread from grade 9 in junior high school to 

grade 10 in senior high school. Therefore, the researchers suggest that other researchers 

with the same field of interest can consider examining 15-year-old 9th-grade junior high 

school students. Furthermore, this study is the limited use of the PISA problems instru-

ment. The PISA problems, which was used in this study were the 2012 PISA problems, 

considering the aspects of the problem-solving process and the difficulty level of the prob-

lems. The researchers suggest to the other researchers with the same field of interest that 

the instrument be updated with the latest PISA problems and also consider the content 

and context aspects. The researchers hope that this study can open a dialog amongst the 

researchers, educators and the government in developing mathematical literacy when 

viewed from the type of multiple intelligences of students. 

5. Conclusions 

Based on the research results on the mathematical literacy of senior high school stu-

dents on different multiple intelligence groups in solving PISA problems, it can be con-

cluded that: 1) the mathematical literacy of students in the linguistic intelligence group 

are able to interpret the problem but are not able to formulate and employ mathematics 

to the problems; and 2) the mathematical literacy of students in the logical-mathematical 

intelligence group are able to employ mathematics and interpret the problem but are not 

able to formulate the problems. Students' difficulties in solving PISA problems are formu-

lating problems and interpreting the problems. The contributing factors include: 1) stu-

dents have not been able to communicate answers in writing; 2) students have not been 

able to mathematize well; and 3) students have not been able to use language and sym-

bolic operations both formal and technical. 

The researchers hope that this study can inspire fellow educators to conduct authen-

tic assessments in the form of analyzing student answers and confirming answers through 

oral exams, as done in this study. In addition, researchers also hope that this research can 

be taken into consideration by the government, especially the Ministry of Education, Cul-

ture, Research, and Technology, in order to ground mathematical literacy (numeracy) as 

adapted by the Ministry of Education, Culture, Research, and Technology through the 

implementation of the Merdeka Curriculum and National Assessment (AKM Numeracy). 
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