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Abstract 

In Indonesia, students' mathematical literacy is still low and requires continuous improvement. 

One of the efforts made is the use of learning models that can enhance mathematical literacy 

skills. This study aims to provide a comprehensive review of learning models to improve 

mathematical literacy, with a focus on identifying areas that require further research. This study 

is a systematic literature review that includes scholarly articles published between 2018 and 

2023, using the keywords "mathematical literacy" and "learning models," resulting in 16 

articles that meet the inclusion criteria. The findings identify several effective learning models, 

including Problem-Based Learning, Realistic Mathematics Education, Blended Learning, 

Cooperative Team Games Tournament, Reading to Learn, Missouri Mathematics Project, 

Means Ends Analysis, Learning Cycle, Survey Question Read Reflect Recite Review, Project- 

Based Learning, and Collaborative Learning. The implications of this research emphasize the 

importance of adopting appropriate learning models to improve students' mathematical 

literacy. This study has limitations in its scope, particularly regarding the diversity of 

educational contexts and student demographics. Future research should address these gaps by 

investigating the effectiveness of the identified learning models across various educational 

settings and among diverse student populations. Furthermore, exploring the role of technology 

integration and the impact of teacher professional development on the implementation of these 

models would provide valuable insights for improving mathematical literacy. 
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Introduction 

In the era of globalization, international competency assessments such as the Programme for 

International Student Assessment (PISA) provide valuable insights into students' abilities 

worldwide (İDİL et al., 2024). PISA assesses 15-year-old students in mathematical literacy, 

scientific literacy, and reading literacy every three years to evaluate the quality of education in 

participating countries. The results of this assessment are used to measure cognitive skills, 

focusing on students' ability to process information and apply knowledge in real-world contexts 

(Putri et al., 2025; Wijaya et al., 2024). 

Despite the importance of these competencies, international assessments such as PISA 

continue to reveal significant disparities in students' math achievement. For example, the 2022 

PISA results showed a 15-point decline in average mathematics performance among OECD 

countries compared to 2018, raising concerns about the state of math education worldwide 

(OECD, 2023). Various studies suggest that this decline has been caused by several factors, 

including disruptions caused by the COVID-19 pandemic, insufficient teacher training in 

modern pedagogical methods, and unequal access to learning resources, particularly in 

underdeveloped areas (Hikmah et al., 2024; Putri et al., 2025). In Indonesia, PISA results also 

show that students' performance in mathematics remains low, reflected in rankings consistently 

below the global average (Fardian et al., 2025). This ranking highlights the urgent need to 

improve mathematical literacy among Indonesian students. Mathematical literacy, defined as 

the ability to apply mathematical knowledge to solve real-world problems, is a core focus 

within the PISA framework (Hwang & Ham, 2021). 

However, many Indonesian students with average or below-average math skills struggle 

to meet the criteria for mathematical literacy (Tasman et al., 2022). Therefore, to improve 

students' mathematical literacy, the implementation of appropriate and effective learning 

models is required. A learning model is a systematic approach designed to achieve specific 

learning goals. This model includes planning, organizing, and implementing the learning 

process to optimize student learning (Nurlaela & Imami, 2022). An effective learning model 

must integrate real-life problem-solving and explore contexts relevant to students' lives, 

thereby encouraging student engagement in meaningful learning (Istiana et al., 2020; Fardian 

et al.,2025). Teachers play a central role in enhancing students' mathematical literacy, and 

innovative teaching approaches based on local context are needed to meet students' needs (Aini, 

2021; Arifin, 2022).  

Several previous literature reviews have addressed effective learning models. For 

example, Valverde-Berrocoso et al. (2020) examined the evolution of e-learning research, 

highlighting key themes such as MOOCs and interactive learning environments. Artiluhung et 

al. (2024) investigated innovative teaching strategies in physical education for elementary 

schools, demonstrating their effectiveness in fostering inclusive learning environments. 

Similarly, Davies et al. (2013) reviewed creative learning environments and identified factors 

like resource availability and the physical environment that promote creativity. Santos et al. 

(2018) focused on strategic guidelines for student-centered teaching approaches, emphasizing 

the importance of diverse learning environments and teacher-student relationships. However, 

none of these reviews have specifically mapped learning models based on educational levels, 
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effectiveness, or contextual relevance to Indonesia, particularly in the context of mathematical 

literacy. This gap highlights the need for further research to explore and evaluate learning 

models tailored to Indonesia's unique educational landscape 

The implementation of effective learning models is also crucial in improving students' 

mathematical literacy. In this regard, the use of learning models that incorporate local cultural 

contexts and real-life situations will help students more easily understand and apply 

mathematical concepts in their daily lives (Putri et al., 2024). Therefore, this study aims to 

provide a comprehensive review of learning models that can enhance students' mathematical 

literacy. The main focus of this research is to identify effective learning models for solving 

real-world problems and optimizing student engagement in the learning process (Setyowati & 

Nurcahyo, 2023; Surat, 2019). By mapping out these learning models, this study presents a 

detailed analysis of the strengths and weaknesses of various learning models, thereby 

facilitating policymakers and curriculum developers in determining the most suitable models 

based on students' characteristics, such as age, developmental stage, and specific mathematical 

competencies. This approach will enable the implementation of more targeted and effective 

teaching strategies that are aligned with students' unique learning needs and abilities. 

Methods 

The research methodology employed in this study was a Systematic Literature Review (SLR). 

SLR is a method used to systematically identify, curate, and critically evaluate relevant 

scholarly research, while also gathering and analyzing data from these studies to create a well- 

structured and clearly defined scientific work. The research process involved several key 

components, including data collection, data analysis, and the formulation of conclusions (Putri 

et al., 2024b). 

Research strategy 

Following the research goals, this study defined the subsequent inclusion criteria for data 

collection, as seen in Table 1: 

Table 1. Inclusion and exclusion criteria 

 

No Inclusion Criteria Exclusion Criteria 

1 Publications must come from research in the field of 

mathematics education. 

The article does not contain a 

learning model 

2 The research must be conducted in Indonesia The research was conducted 

in other countries 

3 The primary study was published in the period 2018 

– 2023 in national journal indexed by SINTA Articles not indexed by 

SINTA 4 Articles must contain the keywords learning model" 

and "mathematical literacy" 

Each article underwent thorough scrutiny to identify relevant themes and sub-themes. 

Subsequently, a comprehensive examination of each article was conducted to gather any 

supplementary information that aligned with the research objectives. During the systematic 

review study selection process, primary studies that did not meet the inclusion criteria were 
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excluded from consideration. 

Research instrument 

The research instruments consisted of checklists used during the article screening process. 

These checklists were aligned with the inclusion and exclusion criteria based on journal 

indices, learning models, year of publication, and educational level. The data collected 

primarily included original research published in national journal articles. This information 

was sourced from electronic databases recognized and indexed by SINTA. To ensure the 

quality and replicability of the review process, PRISMA has established a standardized 

methodology, which has undergone peer review and includes a set of optimal guidelines. The 

primary study selection process followed four stages based on the PRISMA guidelines: 

identification, screening, eligibility, and inclusion.  

To ensure the reliability and objectivity of the data selection process, a systematic 

approach was employed involving multiple reviewers. Initially, two independent reviewers 

conducted the screening and selection of relevant studies based on pre-defined inclusion and 

exclusion criteria. This dual-reviewer process was implemented to minimize bias and ensure a 

thorough selection of high-quality articles. In instances of disagreements between the reviewers, 

the differences were discussed and resolved through consensus. If a consensus could not be 

reached, a third reviewer was consulted to make a final decision, thereby ensuring the objectivity 

and consistency of the selection process. By employing this multi-reviewer approach, the 

reliability and validity of the data selection process were maintained, guaranteeing the quality of 

the studies included in the review 

The systematic literature review outlines the process of study selection in Figure 1. The 

exploratory inquiry yielded a total of 186 abstracts, which were retrieved from databases such 

as Semantic Scholar, Google Scholar, and the Education Resources Information Center 

(ERIC). However, after applying the established inclusion criteria, only 16 articles were 

deemed eligible and officially listed in SINTA. These 16 articles met all the necessary criteria, 

including relevance to the research topic, methodological rigor, and academic quality. The 

process of narrowing down these articles involved a detailed screening procedure to ensure that 

only the most pertinent studies were included in the review. A graphical representation 

illustrating the results of the search process, including the steps involved in selecting the 

primary studies, is presented in Figure 1. This figure highlights the stages of study selection, 

from the initial pool of 186 abstracts to the final 16 articles that were included in the systematic 

review. 
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Figure 1. Flowchart depicting the selection of studies 

Results   

During these phases, the articles were summarized and presented in a tabular format, which 

included information about the study name, learning models, and level of study. A 

comprehensive breakdown of the incorporated studies can be found in Table 2. 

Table 2. Characteristics of study 

No. Study Name Learning Models Level of Study 

1 (Nurkamilah et al., 

2018) 

Realistic Mathematics 

Education 

elementary school 

2 (Syafi’i, 2018) Teams Games Tournament junior high school 

3 (Surat, 2019) Means Ends Analysis junior high school 

4 (Ulia et al., 2019) Collaborative Learning elementary school 

5 (Saraseila et al., 2020) Realistic Mathematics 

Education 

elementary school 

6 (Istiana et al., 2020) Realistic Mathematics 

Education 

elementary school 

7 (Aritonang & Safitri, 

2021) 

Blended Learning senior high school 

8 (Fadhilatullathifi et al., 

2023) 

Survey Question Read 

Reflect Recite Review 

junior high school 

9 (Kafiar et al., 2021) Problem-Based Learning junior high school 

10 (Aini, 2021) Learning Cycle elementary school 

11 (Arifin, 2022) Problem-Based Learning elementary school 

12 (Nurlaela & Imami, 

2022) 

Problem-Based Learning junior high school 

13 (Tasman et al., 2022) Reading to Learn junior high school 
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No. Study Name Learning Models Level of Study 

14 (Kurnila et al., 2022) Problem-Based Learning junior high school 

15 (Setyowati & 

Nurcahyo, 2023) 

Missouri Mathematics 

Project 
senior high school 

16 (Maysarah et al., 

2023) 

Project Based Learning junior high school 

The resulting learning models 

Based on the literature search results, several learning models were identified that can enhance 

students' mathematical literacy skills. These models include Problem-Based Learning (PBL), 

Realistic Mathematics Education (RME), Blended Learning (BL), Cooperative Team Games 

Tournament (TGT), Reading to Learn (R2L), Missouri Mathematics Project (MMP), Means 

Ends Analysis (MEA), Learning Cycle (LC), Survey Question Read Reflect Recite Review 

(SQ4R), Project-Based Learning (PjBL), and the Collaborative Learning model. These models 

have been recognized as effective approaches for improving students' mathematical literacy 

skills. The arrangement of these learning models is visually represented in Figure 2. 

 
Figure 2. Learning models 

Year of Study 

According to Table 2, data is depicted by the year of publication, mirroring the representation 

in Figure 3. 

 
Figure 3. Data categorization according to the study’s year 
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The annual count of publications on enhancing mathematical literacy through 

instructional models has shown a consistent upward trend, with a notable exception expected 

in 2023. In 2021, four articles were published discussing models such as Blended Learning 

models, Problem-Based Learning, the Learning Cycle, and SQ4R models. In 2022, four articles 

focusing on Problem-Based Learning and Reading to Learn models were indexed by SINTA. 

The increasing number of publications each year highlights the growing importance of research 

aimed at improving mathematical literacy through the application of various teaching models. 

Level of Study 

The results of educational levels from sixteen main studies are presented in Figure 4. 

 

Figure 4. Data categorization according to the level of study 

Research on mathematical literacy and learning models is conducted at every level of 

education. As shown in Figure 4, most research on mathematical literacy and learning models 

focuses on junior high schools. This emphasis is important for understanding students' 

mathematical abilities, exploring the effectiveness of various learning approaches, and 

identifying strategies to enhance mathematical literacy skills. By focusing on junior high 

schools, researchers can target interventions and support students during a critical stage of their 

mathematical development (Khaesarani & Ananda, 2022). 

Junior high school is a critical period for building a strong foundation in mathematics. 

The concepts taught during these years form the basis for more advanced math courses in high 

school and beyond (Fardian, Suryadi, et al., 2024). Junior high school students are typically at 

an age where their cognitive development allows them to grasp more complex mathematical 

concepts, making it an ideal time to implement various learning models aimed at improving 

mathematical literacy (Putri, Juandi, Jupri, et al., 2024). As a result, educators and researchers 

often prioritize these years to ensure that students establish a solid mathematical understanding. 

Additionally, minimum competency assessments have been developed to measure the 

mathematical literacy of junior high school students. These assessments aim to identify the 

core competencies students should possess in terms of mathematical literacy. By evaluating 

students' mathematical literacy skills, educators can identify areas that need improvement and 

develop targeted interventions to enhance students' abilities. 

Although research on mathematical literacy is predominantly focused on junior high 

schools, it is essential to recognize that this research is also conducted at various educational 
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levels. Researchers may choose to focus on junior high schools due to the factors mentioned, 

but valuable research is also conducted at the elementary, senior high school, and higher 

education levels to address mathematical literacy at different stages of a student's academic 

journey. This offers a valuable reference for future research that could explore mathematical 

literacy at the elementary, senior high school, or higher education levels. 

Discussion  

Mathematical literacy is an important skill that empowers individuals to solve practical 

problems, think critically, and apply mathematical reasoning in real-world situations (Stacey, 

2011). Among the various pedagogical models, Problem-Based Learning (PBL) plays a 

significant role in developing these competencies. PBL encourages lifelong learning skills by 

involving students in real-world problems, thus enhancing their ability to apply mathematical 

reasoning in meaningful contexts (Fardian & Dasari, 2023; Kafiar et al., 2021; Kurnila et al., 

2022). This model has become widely adopted in Indonesia because it aligns well with the 

principles of Merdeka curriculum, which emphasizes student-centered learning, problem-

solving, and the development of critical thinking. PBL is especially relevant in this context as 

it promotes active learning and collaborative problem-solving, which are central to the 

curriculum's goals. PBL is preferred by teachers, particularly for topics in mathematics that are 

abstract or require higher-order thinking, such as algebra, geometry, and calculus. This is 

because PBL encourages students to engage in real-world problems where they must apply 

abstract mathematical concepts, facilitating deeper understanding and retention. Empirical 

studies show that PBL fosters critical thinking, collaboration, and problem- solving, which are 

essential components of mathematical literacy (Arifin, 2022; Nurlaela & Imami, 2022). 

However, while PBL promotes active learning and critical engagement, it can be time-

consuming and pose challenges for students who are less accustomed to independent learning, 

which may limit its effectiveness in some settings (Sari et al., 2024). 

Realistic Mathematics Education (RME) is a model that bridges the gap between 

abstract mathematical concepts and students’ real-life experiences, making mathematics more 

accessible and relevant (Laurens et al., 2017). By using real-life problems and tangible objects 

from students' daily lives, RME enhances student engagement and improves academic 

performance (Putri, Juandi, Turmudi, et al., 2024). This model directly supports mathematical 

literacy by linking mathematics to everyday life, helping students understand the practical 

application of mathematical concepts (Istiana et al., 2020; Saraseila et al., 2020). However, 

integrating real-life contexts into lessons may require significant resources, which may not 

always be feasible in all educational settings (Nurkamilah et al., 2018). 

Blended Learning (BL) combines traditional face-to-face learning with online 

instruction, offering a flexible and personalized learning experience (Bonk & Graham, 2012). 

By providing various media and technologies, BL supports diverse learning styles and 

enhances student engagement, which is crucial for fostering mathematical literacy (Aritonang 

& Safitri, 2021). Research indicates that BL promotes student motivation and academic 

success, as it allows learners to explore mathematical concepts at their own pace and apply 
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them in real-world contexts (Putri, Juandi, & Turmudi, 2024a). However, the reliance on 

technology can be a barrier in areas with limited access to digital resources, posing a challenge 

to its widespread implementation. 

The Cooperative Team Games Tournament (TGT) model utilizes group-based games 

to encourage cooperation and active participation in the learning process. This cooperative 

learning model enhances mathematical literacy by promoting teamwork and mathematical 

communication (Syafi’i, 2018). By engaging in educational games and tournaments, students 

develop their mathematical reasoning skills while collaborating with their peers (Fardian, 

Herman, et al., 2024). However, a potential limitation of TGT is that the competitive nature of 

the games may lead to unequal participation, where some students dominate the activities while 

others may not engage fully (Mulyani et al., 2018). 

Reading to Learn (R2L) is a model that focuses on improving reading comprehension, 

a critical skill for understanding mathematical problems. Through strategies such as 

summarizing and questioning, R2L helps students develop the ability to analyze and interpret 

complex mathematical texts, directly contributing to their mathematical literacy (Tasman et al., 

2022). While R2L strengthens critical thinking and reading skills, it may not directly enhance 

problem-solving abilities, which are also essential components of mathematical literacy. 

The Missouri Mathematics Project (MMP) integrates problem-solving and 

collaborative learning techniques to improve students' mathematical literacy and reasoning. By 

providing opportunities for students to work on real-world problems, MMP encourages the 

application of mathematical knowledge in practical scenarios (Setyowati & Nurcahyo, 2023). 

This approach enhances mathematical reasoning and self-confidence, preparing students for 

future challenges. However, the collaborative nature of MMP may not suit all students, 

especially those who prefer working individually (Rahma et al., 2022). 

Means-Ends Analysis (MEA) focuses on problem-solving strategies that encourage 

students to break down complex problems into smaller, more manageable steps, which is 

crucial for mathematical literacy. MEA teaches students to analyze problems systematically 

and identify relationships between various elements, enhancing their mathematical reasoning 

(Surat, 2019). One limitation of MEA is that it requires a structured approach, which may be 

challenging for students who are not familiar with such techniques or who need more guidance 

in applying them. 

The Learning Cycle (LC) model encourages students to actively explore new concepts, 

construct their understanding, and apply knowledge in various contexts. By involving students 

in hands-on activities, LC fosters critical thinking and problem-solving, essential for 

mathematical literacy (Aini, 2021). While LC promotes inquiry-based learning and deeper 

conceptual understanding, it may require more time and resources compared to traditional 

teaching methods, which can be a limitation in some classrooms. 

The SQ4R model is a reading comprehension strategy designed to help students 

actively engage with texts. It enhances students’ ability to understand and retain mathematical 

material by encouraging them to survey, question, read, reflect, recite, and review the content 

(Fadhilatullathifi et al., 2023). While SQ4R strengthens comprehension skills, it may not 
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directly address students' ability to apply mathematical concepts to solve problems, which is 

another crucial component of mathematical literacy. 

Project-Based Learning (PjBL) encourages students to work on real-world projects, 

promoting active learning, collaboration, and problem-solving. By engaging in projects that 

require critical thinking and creativity, students develop their mathematical literacy and deepen 

their understanding of the subject matter (Maysarah et al., 2023). However, PjBL can be 

resource-intensive and time-consuming, which may pose challenges for some educational 

settings. 

Finally, the Collaborative Learning model emphasizes cooperative learning strategies 

and group work. By working together, students share ideas, solve problems, and develop 

critical thinking and communication skills. This model fosters a positive learning environment 

and enhances mathematical literacy by encouraging students to actively engage with 

mathematical concepts (Ulia et al., 2019). However, unequal participation in group work can 

limit the effectiveness of collaborative learning for some students. 

These learning models offer various approaches to enhancing mathematical literacy. 

Each model provides students with opportunities to engage with mathematical content, develop 

problem-solving skills, and apply their knowledge in real-world contexts. By integrating these 

models into teaching practices, educators can create a more effective and engaging learning 

environment, fostering a deeper understanding of mathematical concepts and improving 

students' overall mathematical literacy. However, a gap in the literature remains regarding the 

adoption of certain learning models in the Indonesian context. One model that is rarely studied 

in Indonesia but shows promise in other regions is Blended Learning. While Blended Learning 

has been widely recognized as an effective pedagogical approach internationally, its 

application in Indonesia has been limited. This is largely due to the uneven development of 

technology-enhanced learning resources across different regions of the country. As a result, the 

integration of digital tools and online platforms into the classroom remains a challenge, 

particularly in rural and remote areas. This disparity in access to technology presents a unique 

opportunity for future research to explore how Blended Learning can be adapted to the 

Indonesian context, particularly in terms of overcoming infrastructural challenges and ensuring 

equitable access to technology for all students. 

Conclusion  

Mathematical literacy holds significant importance due to its profound impact on individuals' 

daily lives, encompassing activities such as practical problem-solving, the cultivation of critical 

thinking, and the development of analytical skills. Proficiency in mathematical literacy enables 

individuals to actively engage in innovation and technological advancements. Consequently, 

mathematical literacy not only equips individuals to address everyday challenges but also plays 

a crucial role in fostering personal growth and driving the socio-economic development of a 

nation. This highlights the contemporary relevance of mathematical literacy. The careful 

selection of pedagogical models can have a substantial influence on improving students' 

mathematical literacy. Pedagogical approaches that emphasize interactivity, problem-solving 
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support, and a strong focus on mathematical concepts tend to yield more favorable outcomes 

in the effort to enhance mathematical literacy. However, it is important to acknowledge the 

limitations of this review. The articles included were primarily sourced from Indonesian 

journals, specifically those listed in the SINTA database, in order to focus the review within 

the context of Indonesian education. Consequently, articles not indexed by SINTA, or those 

published in international journals, were not included in the review. This limitation was 

intentional to narrow the scope and ensure the findings are directly relevant to the educational 

landscape in Indonesia. 

While research on mathematical literacy is often concentrated on junior high schools, 

it is essential to recognize that research is also conducted at various educational levels. This 

offers valuable insights for future research at the elementary, senior high school, or higher 

education levels. Additionally, this research emphasizes the critical importance of continuous 

assessment in monitoring the progress of students' mathematical literacy. By periodically 

assessing outcomes and providing constructive feedback, educators can track the development 

of students' skills and effectively identify areas requiring improvement. This study has 

limitations in its scope, particularly regarding the diversity of educational contexts and student 

demographics. Future research should address these gaps by investigating the effectiveness of 

the identified learning models across various educational settings and among diverse student 

populations. Furthermore, exploring the role of technology integration and the impact of 

teacher professional development on the implementation of these models would provide 

valuable insights for improving mathematical literacy. 
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