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ABSTRACT

Mathematical literacy is essential for students to face the challenges of the 21st century.
This ability encompasses mastery of mathematical concepts and procedures, reasoning
skills, and the capacity to solve contextual problems. PBL is a learning model that solves
real-world problems. However, its application in a culturally relevant context that aligns
with students' experiences and backgrounds remains limited. This study examines the
application of CRT-based PBL to improve students' mathematical literacy. The CRT
approach emphasizes linking the learning environment with local culture, while PBL is a
problem-based learning model. To increase student engagement in the learning process, the
problem context used is the students' local culture. The research method used is CAR, with
two learning cycles including planning, implementation, observation, and reflection. Data
analysis of mathematical literacy test results used quantitative and qualitative descriptive
analysis techniques. To measure changes in mathematical literacy, data collection was
carried out through mathematical literacy tests and observations. Based on the results of
data analysis, there was an increase in the average post-test score of students in each
learning cycle. Therefore, it proves that the implementation of the CRT-based PBL model
can improve mathematical literacy and student engagement in the learning process.
Students could also relate mathematical concepts to cultural contexts familiar to them.
Therefore, PBL combined with CRT can be an alternative solution to optimally enhance
students' mathematical literacy by providing relevant and meaningful learning experiences.
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Implementasi Problem-Based Learning Berbasis
Culturally Responsive Teaching untuk Meningkatkan
Literasi Matematis Peserta Didik

ABSTRAK

Literasi matematis merupakan kemampuan penting yang harus dimiliki oleh peserta didik
dalam menghadapi tantangan abad ke-21. Kemampuan ini tidak hanya mencakup
penguasaan konsep dan prosedur matematika, tetapi juga melibatkan kemampuan bernalar,
dan memecahkan masalah kontekstual. PBL merupakan model pembelajaran yang
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berfokus pada pemecahan masalah kontekstual. Akan tetapi, penerapannya dalam konteks
budaya yang relevan dan sesuai dengan pengalaman serta latar belakang peserta didik
masih terbatas. Penelitian ini mengkaji penerapan PBL berbasis CRT untuk meningkatkan
literasi matematiks peserta didik. Hal yang ditekankan pada pendekatan CRT adalah
mengaitkan lingkungan belajar dengan budaya setempat, sedangkan PBL merupakan
model pembelajaran berbasis masalah. Untuk meningkatkan keterlibatan peserta didik
dalam proses pembelajaran, konteks masalah yang digunakan adalah budaya lokal peserta
didik. Metode penelitian yang digunakan adalah PTK, dengan dua siklus pembelajaran
meliputi perencanaan, pelaksanaan, observasi, dan refleksi. Analisis data hasil tes literasi
matematiks menggunakan teknik analisis desktiptif kuantitatif dan kualitatif. Untuk
mengukur perubahan literasi matematis, pengumpulan data dilakukan melalui tes literasi
matematika dan observasi. Berdasarkan hasil analisis data, terjadi peningkatan skor rata-
rata post-tes siswa pada setiap siklus pembelajaran. Siswa juga mampu mengaitkan konsep
matematika dengan konteks budaya yang dikenalnya. Oleh karena itu, PBL yang
dikombinasikan dengan CRT dapat digunakan sebagai alternatif solusi untuk
meningkatkan literasi matematis peserta didik secara optimal dengan memberikan
pengalaman belajar yang relevan dan bermakna.
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1. Introduction

In the era of globalization and the Fourth Industrial Revolution, mathematical literacy has
become one of the essential competencies that students must possess. According to the OECD
(2021), mathematical literacy is an individual's ability to formulate problems (formulate), use
concepts, facts, and procedures (employ), and reinterpret them in the given problem context
(interpret). Mathematical literacy is related to understanding mathematical concepts and
applying mathematical knowledge in various real-life situations (OECD, 2019). The OECD
defines mathematical literacy in the PISA draft (OECD, 2021) as an individual's capacity to
reason mathematically in formulating, applying, and interpreting mathematics to solve
problems within real-world contexts. Mathematical literacy is a powerful tool for students to
succeed in academic activities and contribute meaningfully to society (Sujatha & Vinayakan,
2022). According to Holenstein et al. (2021), mathematical literacy is crucial to include in the
school curriculum because it positively correlates with student academic achievement. When
educators and policymakers invest in mathematical literacy, students will benefit in terms of
their future academic achievement.

Mathematical literacy in Indonesia faces significant challenges, as evidenced by various
studies highlighting students' abilities in complex problem-solving and conceptual
understanding. The 2022 PISA results show that less than 1% of Indonesian students achieved
a high level of proficiency (Husni & Herman, 2024). The mathematical literacy of students in
Indonesia remains below the international average, as reported by various global education
surveys, including the Programme for International Student Assessment (PISA)
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(Kemendikbud, 2020). Many students struggle to connect mathematical concepts with real-life
contexts. Several factors contribute to the low mathematical literacy in Indonesia: (1) Teacher-
centred learning approaches (Nurwahid & Ashar, 2022); (2) Lack of connection between
learning materials and the cultural context known to students (Setiawan & Ariyanti, 2021); (3)
Lack of skills in interpreting contextual problems into mathematical problems (Kholid &
Nissa, 2022); (4) Lack of practice with literacy questions, and difficulty in applying
mathematics to real-world problems (Nurwahid & Ashar, 2022); (5) Limited student
experience in solving situational problems (Tanjung et al., 2023); (6) Teacher misconceptions
in developing effective mathematical literacy understanding in the classroom (Ramsay-Jordan,
2020). Lubis et al., (2024) claim, effective learning strategies, including problem-based
instruction and problem-based learning, can improve mathematical literacy.

Based on observations and reflections on learning in grades XII-9 of SMAN 6 Malang,
many students still struggle to understand mathematical concepts, especially when solving
contextual problems that require logical reasoning. This is evident in students' passive
responses and lack of confidence during the learning process. Teachers' learning is also still
abstract and has not yet been linked to the local cultural context or students' experiences. As a
result, the teaching is less meaningful and does not provide students with the opportunity to
actively participate in the process of building knowledge. To make learning more relevant and
meaningful for students, teachers should be able to utilize local culture as a learning resource
effectively. Cultural values have been proven to be effective in improving students'
mathematical literacy (Fernanda, et al., 2024). The integration of cultural values, combined
with pedagogical actions, successfully engaged students in algebraic reasoning. The use of
cultural artifacts related to students' lives is important because it can serve as a platform that
allows students to make progress in thinking about mathematics (Hunter & Miller, 2022).
According to Hajeniati & Kaharuddin (2022), innovative learning models, such as problem-
based learning combined with contextual learning, can increase student engagement.
Furthermore, they can train students' literacy skills in practical, real-world tasks that encourage
critical thinking and collaboration (Simanjuntak et al., 2021). Therefore, a solution that
combines the PBL model with CRT has emerged to address these issues.

PBL is a learning model that involves students in problem-solving activities, improving
critical thinking skills through real-life contexts, and collaborative tasks (Redroban & Duran,
2024; Sari & Arifin, 2020). Meanwhile, CRT emphasizes the importance of adapting learning
to the cultural background of students to create a learning environment that accommodates
cultural diversity and student engagement (Gay, 2018). In mathematics education, this
approach enables teachers to integrate local cultural elements into math lessons, making
mathematical concepts more relevant and easier for students to understand (Hickman & Koss,
2020). CRT seeks to bridge the gap between local culture and the culture of students by
adapting learning materials to be more relevant to students (Ladson-Billings, 2020). Studies
show that student achievement improves when cultural elements are integrated into the
curriculum, as demonstrated by the application of culture in math learning (Sulaiman et al.,
2024). Implementing CRT in math classrooms has increased student engagement and learning
outcomes, with completion rates rising from 43.75% to 81.25% over two cycles of classroom
action research (Rahmah et al., 2023). As evidenced by the increase in completion rates and
average scores in various studies, it shows that PBL associated with CRT can significantly
improve student performance (Molita et al., 2024; Andelia et al., 2024).

Previous studies conducted by Salma et al., (2023) and Safirah et al., (2024) have
demonstrated that the PBL model effectively enhances students' critical thinking skills,
problem-solving abilities, and conceptual understanding of mathematics. Additionally,
Asmaliyah et al., (2025) indicated that implementing the PBL model integrated with a CRT

20



Jurnal Riset Pendidikan dan Inovasi Pembelajaran Matematika (JRPIPM), Vol. 9, No. 1, 2025, pp. 18-30

approach can improve students' motivation and academic achievement. Previous studies have
focused only on cognitive aspects and have not yet deeply considered cultural factors, social
background, and student identity in the learning process. Socio-cultural context plays a
significant role in shaping how students understand, respond to, and engage in the learning
process, including mathematics education. Another limitation is the lack of research explicitly
connecting CRT with the improvement of mathematical literacy, even though mathematical
literacy greatly benefits from the context that is relevant and meaningful to students' lives.
Existing studies address mathematical literacy in general terms without considering how
students' cultural experiences can be leveraged as a strength in understanding and solving
mathematical problems. Therefore, this study seeks to address this gap by integrating a CRT-
based PBL model to enhance students' mathematical literacy through a reflective, contextual,
and student-centred action research approach. By implementing CRT-based PBL, it is expected
that students will be able to learn mathematics more meaningfully, which is connected to their
everyday lives, while also developing problem-solving skills and fostering active participation.
This, in turn, can cultivate mathematical literacy through a comprehensive understanding of
mathematical concepts and methods. The results of this study are expected to contribute to the
development of culturally relevant mathematics teaching strategies that can be adapted by
educators across various contexts.

2. Research Method

This study employs a Classroom Action Research (CAR) method, consisting of two cycles,
each allocated 3 x 45 minutes. The research was conducted during the independent teaching
practicum of the Pre-service Teacher Professional Education (PPG Prajabatan) program at
SMAN 6 Malang, Class XII-9, for the 2024/2025 academic year, involving 33 students. This
class was selected based on pre-cycle data from the school's general proficiency test on
intelligence aspects. Additionally, classroom observations in Class XII-9 revealed that students
frequently struggled with translating information from word problems into mathematical
symbols. Based on this data, the mathematical literacy level of students in Class XII-9 at
SMAN 6 Malang was classified as low. The instruments used in this study include (1) Student
Worksheets on Vector Material Using PBL-Based CRT: Used as instructional materials to help
students understand problems related to vectors; (2) Mathematical Literacy Test on Vector
Material with a CRT Approach: A test designed to measure students' mathematical literacy
improvement before and after implementing the PBL-based CRT model. This test is developed
based on mathematical literacy indicators, as outlined in Table 1. Before the mathematical
literacy test was administered to the students, a validation process was first conducted by a
mathematics education lecturer and a teacher from SMAN 6 Malang. The test items were
developed based on the mathematical literacy framework, which encompasses formulating,
applying, and interpreting mathematical problems within real-life contexts; (3) Observation
Sheets: Used to record student activities and responses during the learning process. The success
of this research is determined by the increase in the average percentage of mathematical
literacy test scores in Class XII-9 at SMAN 6 Malang. The results are obtained through post-
tests conducted at the end of each cycle. Data from the mathematical literacy tests are analysed
by comparing pre-test and post-test results to assess improvement.

Each cycle in this study follows the four-stage process outlined by Kemmis & McTaggart
(1988): planning, implementation, observation, and reflection. The cycle in CAR is repeated
until students' achievement shows improvement, as shown in Figure 1.
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Figure 1. The Cycle of Classroom Action Research

Researchers use this method to identify problems in the learning process, make
improvements, and then directly observe the changes that occur. Several stages were carried
out by the researchers: (1) Planning: Researchers develop a lesson plan by integrating the PBL-
based CRT model into the vector material; (2) Implementation: The designed lesson plan is
carried out by implementing problem-based learning (PBL) and culturally responsive teaching
(CRT) in class XII-9 at SMAN 6 Malang; (3) Observation: Researchers monitor student
engagement and the effectiveness of the learning process; (4) Reflection: At the end of each
cycle, an evaluation is conducted to analyze the results and determine improvement plans for
the next cycle.

The mathematical literacy indicators in this study are adapted from the PISA 2021
framework (OECD, 2021), which consists of three key components: formulating problems
(formulate), applying concepts (employ), and interpreting results (interpret). These indicators
are presented in Table 1 as a reference for assessing students' mathematical literacy.

Table 1. Mathematical Literacy Indicators

Process Mathematical Literacy Indicators

a. Formulating 1. Identifying mathematical aspects within the given problem context.

problems 2. Converting identified mathematical aspects into symbols or mathematical

(Formulate) models.
b. Applying concepts 1. Designing and applying mathematical concepts to solve the given problem

(Employ) context.

2. Using mathematical procedures or algorithms in the process of finding solutions.

c. Interpreting results 1. Interpreting the solution results within the given problem context.

N

(Interpret) Evaluating the appropriateness of the solution results in the given problem

context.

In its implementation, the researcher requires a supporting instrument: a mathematical
literacy test sheet containing one problem related to vector material. The mathematical literacy
post-test used in this study is shown in Figure 2 and 3.
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A tourist visiting the city of Malang wishes to explore two well-known historical landmarks: the

Singosari Temple and the Malang Monument. The starting point of the tourist's journey is the Singosari|

Temple, located at coordinate R (3.2). and the endpoint is the Malang Monument, located at coordinate|

S (11,17).

a. Calculate the displacement distance traveled by the tourist.

b. Suppose the tourist continues their journey to the Malang City Square, which lies in a straight
line from the Malang Monument and is twice the distance between the Singosari Temple and
the Malang Monument. What is the new distance of the tourist's journey?

C. Determine the coordinates of the new endpoint T (Malang City Square)!

Figure 2. First Cycle Mathematical Literacy Post-Test

There are several well-known tourist attractions in Malang, namely Coban Rondo Waterfall
(point A), Kampung Biru Arema (point B), and Taman Krida Budaya (point C). A traveler
begins their journey from Coban Rondo Waterfall and proceeds to Kampung Biru Arema
by walking 4 km eastward and 3 km northward. After visiting Kampung Biru Arema, the
traveler continues their journey to Taman Krida Budaya by walking 5 km westward and
then 2 km southward.
a. Draw the position and displacement vectors of the traveler from Coban Rondo Waterfall
to Kampung Biru Arema and from Kampung Biru Arema to Taman Krida Budaya!
b. Calculate the vector components from Coban Rondo Waterfall to Kampung Biru Arema
and from Kampung Biru Arema to Taman Krida Budaya!
c. Calculate the total displacement from Coban Rondo Waterfall to Taman Krida Budaya!

Figure 3. Second Cycle Mathematical Literacy Post-Test

Quantitative and qualitative descriptive analysis techniques analyze the mathematical
literacy test data. Quantitative Analysis data from the mathematical literacy tests is analysed
using descriptive statistics to observe the increase in average scores from the first to the second
cycle. Qualitative Analysis data from the observation sheets is analysed to understand students'
responses and engagement during the learning process. The analysis results are used to evaluate
the effectiveness of the implemented actions and serve as a reference for improvements in the
next cycle.

3 Results and Discussion

Before implementing the intervention (pre-cycle), the learning environment showed low
student engagement. Many students were passive during lessons, with only a few responding
to teachers' questions. Additionally, pre-cycle data from the school's general proficiency test
on intelligence aspects indicated that the mathematical literacy of Class XII-9 at SMAN 6
Malang was relatively low. The primary goal of this study is to enhance students' academic
competencies in Class XII-9 at SMAN 6 Malang. This is achieved through the PBL model
integrated with CRT, which involves students in digging up information to solve problems
independently in groups. In line with Susanty et al., (2024), PBL promotes active learning, as
students engage in problem-solving and critical analysis rather than passively receiving
information. Balarajasekhar & Suma (2024) also said that CRT acknowledges and
incorporates students' cultural backgrounds, enhancing their engagement in the learning
process. In this research, the PBL model-based CRT model was implemented using local
contexts, such as tourist attractions, cultural traditions, and Malang's signature foods, to make
the learning process more relevant to students. According to Procel et al., (2023), teaching
practices make students feel valued and acknowledged by integrating relevant cultural
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contexts into lessons. Arista (2020) also said combining local culture and environmental
potential in learning fosters meaningful connections, positively impacting learning processes
and outcomes. The findings from each cycle are described in the following explanation:

3.1 First Cycle

The planning stage involved developing several instructional materials, including a
Teaching Module on Vector Material, Student Worksheets, Observation Sheets, and Pre-test
and Post-test Questions for the first cycle. The student worksheet was explicitly designed to
integrate local cultural elements familiar to students. In this case, the learning materials
incorporated Malang’s cultural heritage, particularly popular tourist attractions, such as
Florawisata Santerra De Laponte, Museum Mpu Purwa, and Museum Singhasari. By
integrating local culture into math problems, students are encouraged to connect math
concepts to real-world applications, making learning more engaging and relevant.

During the implementation stage, several key activities were conducted. A pre-test was
administered to assess students' initial mathematical literacy, the designed teaching module
was implemented, and students were divided into heterogeneous groups of four to five
members to solve problems in the Student Worksheets collaboratively. Heterogeneous
grouping allowed students to collaborate, enabling more proficient students to assist their
peers who needed support. Students worked together to discover the concept of vector length
based on initial and final coordinates, integrating local cultural elements into their learning
process. They documented their findings in the Student Worksheets and then presented their
results. The teacher provided reinforcement and clarification on the learned concepts. At the
end of the learning session, a post-test was administered to evaluate students' mathematical
literacy in solving problems related to the material covered. This assessment aimed to measure
the achievement of learning objectives in the first cycle and determine the extent of students'
improvement.

During the observation stage, student activities and responses were monitored throughout
the implementation of the learning approach. Significant events during the learning process
were recorded and documented for further analysis. During this stage, the learning process
was evaluated based on observational data. Several challenges were identified. Some students
were less engaged and did not actively contribute to group discussions. Students with weaker
understanding tended to rely on their more proficient peers, resulting in only the high-
achieving students actively participating in discussions and presentations. The post-test
analysis revealed that students had not yet met the mathematical literacy indicators,
specifically in formulating mathematical models, applying mathematical concepts, and
interpreting final solutions. As presented in Table 2, these findings highlight the need for
further improvements in the next cycle to enhance student engagement and mathematical
literacy.

Table 2. Results of the First Cycle Mathematical Literacy Post-Test

Question Indicator First Cycle
Maximum Average %
Score Score Achievement
a. Formulating problems (Formulate) 25 13 52
b. Applying concepts (Employ) 35 18 51
c. Interpreting results (Interpret) 40 16 40
Average 47,67%
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Based on the analysis of Table 2, the average percentage of mathematical literacy
achievement across all indicators is 47.67%. The achievement rate for the problem
formulation stage is 52%, indicating that many students still struggle to identify mathematical
aspects within the given problem context and transform known mathematical aspects into
mathematical models. When solving problems, most students remain confused about the
problem-solving process even after identifying the provided information and the question
being asked. This confusion hinders their ability to proceed to the concept application stage,
where the achievement rate is 51%. This suggests that many students can still not effectively
design and apply mathematical concepts to obtain solutions in the given problem context.
Additionally, they have yet to systematically utilize mathematical procedures or algorithms
during the derivation of solutions, which ultimately affects the accuracy of the final results.
Furthermore, the achievement rate for the result interpretation stage is 40%, demonstrating
that students still struggle with evaluating and interpreting the solutions obtained in the
context of the given problems.

Based on the analysis of students' achievement in mathematical literacy indicators, it is
evident that their mathematical literacy remains suboptimal, particularly in the concept
application indicator, which involves designing and utilizing mathematical concepts to derive
solutions within a given problem context. Several factors contribute to this issue, including
some students' lack of active participation during group discussions in the first cycle. A Song
et al., (2023) study highlights that students' engagement in mathematical discussions is closely
related to their mathematical literacy. This finding aligns with research by Lyu et al., (2024),
student participation, such as technical and social interactions related to learning content, can
improve their mathematical literacy. Indirectly, they learn how to communicate effectively
and then demonstrate their knowledge. Based on these observations, the researcher will
implement improvements in the second cycle to enhance student engagement in the learning
process and improve their mathematical literacy.

3.2 Second Cycle

The second cycle was conducted based on the reflection results from the first cycle. The
procedures in the second cycle were the same as those in the first, but with several
improvements. In the second cycle, the researchers added a digital platform in the form of a
Wordwall to increase student interest and identify initial abilities in learning mathematics.
Students were enthusiastic and motivated during the pre-test as they completed the questions
through the Wordwall application, which used a fun and interactive quiz-game format. In
addition, the researcher reorganised the group distribution for working on the Student
Worksheets by grouping students with similar ability levels. These modifications were
implemented based on the evaluation of the first cycle, aiming to prevent less proficient
students from relying too heavily on their more skilled peers. The objective of this strategy
was to increase the engagement of all students, ensuring that each student assumes
responsibility and plays an active role in the learning process of mathematics.

During the implementation stage, a pre-test was conducted to assess students' initial
abilities. The designed instructional module was then implemented, and students were
grouped into teams of four to five members with homogeneous skills based on the results of
the second cycle pre-test. These groups worked together to solve the problems presented in
the Student Worksheets. Following this, students individually took the second cycle post-test.
Through group discussions, students were encouraged to collaborate in discovering the
concepts of vector addition and subtraction related to local culture. They documented their
findings in the Student Worksheets and presented their results. Subsequently, the teacher
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reinforced the material covered. At the end of the lesson, a post-test was administered to
evaluate the extent of students' mathematical literacy in solving problems related to the
learned material and to measure the achievement of learning objectives in the second cycle.

During the observation stage, the researcher examined the implementation of the learning
process, students' activities and responses during the lesson, and the results of the first and
second cycle post-tests. In the reflection stage, the findings indicated that the learning process
conducted in the second cycle had met the success indicators. The results from the second
cycle demonstrated a significant improvement compared to the first. The average score of
students' mathematical literacy using the CRT approach increased. Students' mathematical
literacy was measured based on the results of the first and second-cycle post-tests presented
in Table 3.

Table 3. Results of the Second Cycle Mathematical Literacy Post-Test

Question Indicator First Cycle
Maximum Average %
Score Score Achievement

a. Formulating problems 25 22 88
(Formulate)

b. Applying concepts 35 30 86
(Employ)

c. Interpreting results 40 30 83
(Interpret)
Average 85,67%

Based on Table 3, the results of students' mathematical literacy tests in the second cycle
reached an achievement rate of 85.67%, which indicates a significant improvement from the
first cycle. The achievement in the problem-forming stage is 88%, which shows that most
students can identify mathematical aspects from the given problem context and transform the
known mathematical aspects into a mathematical model. When solving problems, students
already understand the solution process after identifying the provided and required
information, which does not hinder them in the concept application stage. The achievement
in the concept application stage is 86%. Demonstrates that most students can design and apply
mathematical concepts to find solutions in the given problem context. However, they have not
yet used mathematical procedures or algorithms during the solution-finding process. Which
in turn affects the final results obtained. The achievement in the result interpretation stage is
83%. At this stage, some students follow the correct steps in solving problems; however, their
final results are incorrect due to a lack of calculation accuracy.

Based on the analysis of the first and second cycles, it is evident that implementing the
PBL syntax combined with the CRT approach has a significant positive impact on enhancing
the mathematical literacy of class XII-9 at SMAN 6 Malang. The PBL model syntax includes
(1) orienting students to a problem; (2) organizing students for learning; (3) guiding individual
and group investigations; (4) developing and presenting the final product; and (5) analyzing
and evaluating the problem-solving process. Meanwhile, mathematical literacy comprises
formulating, employing, and interpreting, as illustrated in Table 1.

The PBL syntax plays a crucial role in improving mathematical literacy skills. In the initial
phase, students must observe, identify, and understand the problems provided by the teacher.
This phase supports enhancing mathematical literacy, particularly in the formulation process.
Various tourist attractions in Malang are the subject of discussion regarding the distance
tourist’s travel. These problems are undoubtedly relevant to students’ daily lives and cultural
backgrounds as they live in Malang. This was achieved by encouraging students to actively
participate in solving issues related to real-life contexts or cultures relevant to their
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environment. In line with Song et al., (2024), active participation and effective communication
can enhance students' mathematical literacy. This helps foster a sense of being valued and
acknowledged in learning.

In the second phase of PBL, students are encouraged to enhance their mathematical literacy
through the formulation process, particularly by translating real-world problems into
mathematical forms. During this phase, the teacher organises students into several groups.
The next step involves collaboration among group members to explore and examine the
information provided and determine what needs to be solved in the Student Worksheets.
Subsequently, they formulate the problem into a mathematical model. Maralova (2024) state
that students' discussion engagement significantly improves mathematical literacy by
developing critical thinking and problem-solving skills. Interactive teaching methods,
including discussions, allow students to apply mathematical knowledge in real-life contexts,
leading to a deeper understanding.

In the third phase of PBL, students are trained to develop mathematical literacy skills
through the employing process. They search for information related to mathematical concepts,
formulas, and procedures relevant to solving the problems presented in the Student
Worksheets. Next, they design a problem-solving strategy and apply it during the problem-
solving process.

The fourth phase of PBL supports enhancing students' mathematical literacy through the
interpreting process, particularly in interpreting mathematical results. In this phase, students
construct solutions to the problems they solved in the previous phase. They then present these
solutions to the teacher and classmates, interpreting the mathematical results they have
formulated. They also explain their solutions to the original context of the problems. Other
students then provide feedback on the presentation.

The fifth phase of PBL plays a role in developing mathematical literacy through the
interpreting process, specifically in evaluating the relevance of the obtained results to real-
world contexts. In this phase, the teacher and students jointly assess and revise the presented
solutions, identifying any errors in the application of problem-solving procedures or in
concluding when addressing contextual problems. If errors are found, corrections are made.
Subsequently, students are asked to assess whether the solutions they have obtained are
relevant to real-life contexts.

After completing the five phases of PBL, students take a post-test individually to determine
the effectiveness of the implemented model and approach. The post-test results for the first
and second cycles are presented in Tables 2 and 3. The second cycle showed a significant
improvement compared to the first cycle. This indicates that most students could identify the
mathematical aspects of the given problem context and transform the known mathematical
elements into a mathematical model. Therefore, this study was not continued to a third cycle
because the students' achievement in each indicator of mathematical literacy improved from
the first cycle. Therefore, this study was not continued to a third cycle, as students'
achievement in each mathematical literacy indicator showed improvement from the first cycle.

4 Conclusion

The CRT-based PBL learning model has improved the mathematical literacy of grade XII-
9 students at SMAN 6 Malang. Based on the research results, mathematical concepts become
more relevant to real life, making them easier for students to understand. This is evidenced by
a significant increase in students' understanding and application of mathematical concepts.
Therefore, the implementation of the CRT-based PBL model can be an effective alternative in
mathematics learning, especially in Indonesia, a country with its cultural diversity. To integrate
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local culture into the learning process, support from various parties is needed, namely, schools
and teacher training.

This study has several limitations that necessitate further development. This study
employed the CAR method, which is limited to one specific class. The findings are dependent
on the characteristics, environment, and local culture of the students at the research site.
Consequently, the generalizability of the research findings is limited. Furthermore, further
research is needed on the development of local culture-based learning media to improve
students' mathematical literacy and overall academic competence.
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