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Abstract

This study aims to describe the influence of implementing the Contextual Teaching and Learning
(CTL) approach on improving students’ mathematical literacy skills across various educational levels.
The study employs a Systematic Literature Review method involving 30 selected articles that discuss the
application of CTL in mathematical literacy and its five components. The findings indicate that the
implementation of CTL consistently enhances all aspects of mathematical literacy significantly compared
to conventional methods. In addition, supporting factors were identified, including the relevance of
learning materials to real-world contexts, the active role of teachers, and the use of technology.
Conversely, inhibiting factors include limited teacher competence, restricted instructional time, and
inadequate ICT facilities. Previous studies also exhibit limitations such as small sample sizes, short
intervention durations, and incomplete research designs. Overall, CTL has been proven to positively
contribute to improving mathematical literacy within real-world-based learning contexts.

Keywords: Impact; Influence; Effect; Contextual Teaching and Learning; Mathematical
Literacy; Representation; Problem Solving; Connections; Reasoning; Communication

Introduction

Mathematics is a fundamental discipline studied at every educational level, from elementary school
to higher education. This subject plays an essential role in shaping individuals who are capable of
thinking critically, acting responsibly, and collaborating within society (Sachdeva & Eggen, 2021). As a
fundamental skill in daily life, mathematics not only serves to solve various practical problems but also
supports understanding in numerous other fields of knowledge (Laurens et al., 2017). In the rapidly
evolving era of globalization and digitalization, students’ abilities to comprehend, reason, and apply
mathematical concepts functionally have become increasingly necessary. One of the key competencies in
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the context of mathematics learning is mathematical literacy, which refers to the ability to understand,
formulate, apply, and interpret mathematical concepts and procedures in various real-world situations
effectively (Kanthawat et al., 2019; Stacey, 2015).

Mathematical literacy has become a major focus in various educational policies at both national
and international levels. For example, in the Programme for International Student Assessment (PISA),
mathematical literacy is defined as students’ ability to formulate, use, evaluate, and interpret mathematics
within real-world contexts (OECD, 2023). The competencies assessed in mathematical literacy in PISA
2022 can be further categorized into several aspects, namely representation, symbolic operations, Problem
Solving strategies, mathematical connections, reasoning, and communication. These competencies reflect
mathematical thinking processes that involve the use of concepts, procedures, facts, and mathematical
tools to understand, explain, and predict various phenomena. In Indonesia, mathematical literacy is also
an integral part of the Minimum Competency Assessment (AKM), which aims to measure students’
mastery of essential mathematical competencies to improve the quality of learning processes and
outcomes (Pusmenjar, 2020). Through the mastery of mathematical literacy, students are expected to
interpret data-based information, understand the application of mathematics in real-life contexts, and
make logical and rational decisions. Thus, mathematical literacy is a crucial skill that every student must
possess to effectively respond to the complex challenges of the twenty-first century.

The application of mathematical literacy in real-life or daily situations remains a challenge for
many students, particularly in understanding and applying mathematical concepts. Rum & Juandi (2022)
reported that students often experience difficulties in interpreting contextual problems, performing
arithmetic operations, constructing appropriate mathematical models, and communicating solutions
coherently. Similar findings were presented by Rusmining & Sawitri (2022), who found that more than
80% of students were unable to formulate problems in mathematical form, 92% struggled to apply
concepts and procedures accurately, and 88% failed to draw conclusions or evaluate the problems they
faced. These challenges hinder the functional application of mathematics in everyday life. Therefore,
effective solutions are needed to address these issues. One such solution involves implementing relevant
and contextual learning approaches that help students understand mathematical concepts more deeply,
apply them effectively, and connect them to their daily realities.

One learning approach believed to address these challenges is Contextual Teaching and Learning
(CTL). The CTL approach emphasizes the importance of linking learning materials to students’ real
experiences and everyday situations so that the learning process becomes more meaningful and relevant
(Ahmad, 2019). Through CTL, students are actively engaged in various learning activities such as
inquiry, reflection, group discussions, and contextual projects. This approach not only promotes a deeper
understanding of mathematical concepts but also enables students to relate mathematical knowledge to
concrete situations in their daily lives.

Various previous studies have demonstrated that the CTL approach contributes positively to
improving mathematics learning outcomes, including the development of higher-order thinking skills. Its
implementation has been shown to positively impact students’ mathematical literacy skills (Munandar &
Panjaitan, 2023; Putri et al., 2024). One aspect of mathematical literacy that has shown improvement is
communication skills, which develop significantly through CTL-based learning (Agustyaningrum &
Widjajanti, 2013; Firmansyah et al., 2018; Khamid & Santosa, 2016). Other skills, such as Problem
Solving, have also shown improvement as a positive outcome of CTL implementation in the learning
process (Muslihah & Suryaningrat, 2021; Yulinda et al., 2016).

Systematic reviews synthesizing findings on the impact of the CTL approach on students’
mathematical literacy remain limited. Although literature reviews on CTL implementation have
previously been conducted, most have focused only on specific competencies and have not examined
mathematical literacy and its components comprehensively. For example, Dhani & Rahayu (2023)
examined CTL implementation in mathematics learning in general, Sunaryo et al. (2023) focused on its
influence on critical thinking skills, Fatimah & Mashuri (2024) concentrated on improvements in
representation skills, while Dewi (2025) highlighted its impact on Problem Solving abilities. These
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conditions indicate the need for a systematic review that synthesizes research findings more
comprehensively and holistically.

This article specifically elaborates on various research findings regarding the impact of the CTL
approach on students’ mathematical literacy skills. The discussion begins with a description of the general
characteristics of the reviewed studies, followed by an analysis of the role of CTL in mathematical
literacy and its five key components, namely representation, problem solving, connections, reasoning, and
mathematical communication within real-world contexts. In addition, this review identifies supporting
and inhibiting factors related to the role of CTL in enhancing mathematical literacy and discusses the
limitations of the analyzed studies. The purpose of this article is to conduct a systematic review of
research examining the role of the CTL approach in developing students’ mathematical literacy skills.
This article is developed based on the analysis and synthesis of relevant scientific literature and is
expected to provide theoretical and practical contributions to the development of instructional approaches
grounded in mathematics literacy.

Research Method

This study employs the Systematic Literature Review (SLR) method, a research approach aimed at
comprehensively identifying, evaluating, and interpreting various research findings related to specific
research questions, particular topics, or phenomena under investigation (Chigbu et al., 2023). The
implementation of this study follows the procedures outlined by Xiao & Watson (2019), which include
four main stages: (1) establishing inclusion and exclusion criteria; (2) searching for relevant literature; (3)
selecting studies based on the inclusion and exclusion criteria; and (4) evaluating the quality and
eligibility of the selected sources.

The population in this study consists of scientific articles relevant to the assessment theme and
published within the past ten years. The sample selection was conducted using purposive sampling, in
which articles were chosen based on their relevance to the research topic. Data collection was carried out
by reviewing and gathering relevant articles through academic databases such as Google Scholar and
Scopus. The keywords used in searching for relevant articles included “contextual teaching and learning”
OR “CTL approach” AND “mathematical literacy” OR “mathematics literacy” AND “impact” OR
“effect” OR “influence” AND “representation” OR “problem solving” OR “mathematical connection”
OR “reasoning” OR “communication.” The detailed inclusion and exclusion criteria for this study are
presented in Table 1.

Table 1. Inclusion and Exclusion Criteria

Criteria Inclusion Exclusion
Title and article content  Titles relevant to the research topic and  Titles not relevant to the research topic and not
containing the research keywords containing the research keywords

Year of publication 2015-2025 Publications outside the specified time range

Type of publication Journal articles Review papers, editorials, and other non-
empirical studies

Research method Quantitative Qualitative, developmental, and mixed-method
studies

Language Indonesian and English Languages other than Indonesian and English

Field of study Mathematics Non-mathematics fields

Accessibility Full-text articles Incomplete articles

The PRISMA flow diagram is presented in Figure 1.
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Figure 1. PRISMA Flow Diagram for Systematic Reviews

Subsequently, the data were analyzed using the interactive analysis technique proposed by Miles &
Huberman (1994), which consists of three main stages. The first stage is data reduction, namely the
process of sorting and simplifying data based on criteria relevant to the focus of this study, such as the
relationship between the Contextual Teaching and Learning (CTL) approach and mathematical literacy,
as well as the coverage of the five main aspects of mathematical literacy: problem solving, mathematical
communication, representation, reasoning, and connection.

The second stage is data display, which involves organizing and categorizing research findings into
specific themes, then presenting them systematically and comprehensibly in tabular form. These tables
provide summaries of the relevant studies, including essential information and the main findings of each
research work. The third stage is conclusion drawing and data verification. At this stage, the researchers
conduct an in-depth interpretation of the presented data to obtain valid conclusions that align with the
objectives of the review.

Results and Discussion

Based on the selection process using the predetermined inclusion and exclusion criteria, a total of
30 relevant articles were obtained that discuss the impact of the Contextual Teaching and Learning (CTL)
approach on mathematical literacy skills, including the five specific aspects of mathematical literacy.
Table 2 presents a description of the general characteristics of these 30 articles.

Table 2. Description of the General Characteristics of Studies on CTL in Relation to Mathematical
Literacy and Its Five Aspects

Mathematical

No. Author(s) (Year) Sample Educational Level Ability

1. Megawati et al. (2024) 56 Students Elementary School

2. Buyung (2015) 80 Students

3. Wicaksono&Agustyaningrum (2018) 74 Students

4, Pranata et al. (2020) 2 Class Junior High School Mathematical
5. Putri et al. (2024) 60 Students Literacy

6. Dhani et al. (2025) 80 Students

7. Amidi et al. (2025) 64 Students

8. Kurniawati et al. (2023) 35 Students  Higher Education (University)
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Mathematical

No. Author(s) (Year) Sample Educational Level Ability

9. Rustam (2018) 46 Students

10.  Nuraeni & Sukmaningthias (2020) 46 Students . .

11.  Setianto (2020) 92 Students Junior High School .
12, Salma & Sumartini (2022) 2 Class Representation
13. Damayanti & Afriansyah (2018) 40 Students Senior High School

14.  Priyadi & Yumiati (2021) 45 Students Vocational High School

15.  Muslihah & Suryaningrat (2021) 48 Students

16.  Nurjannah et al. (2023) 29 Students Elementary School

17.  Utami (2023) 2 Class

18. Murnaka et al. (2018) 39 Students

19.  Purwati et al. (2019) 28 Students Junior High School Problem Solving
20.  Bahri & Nasution (2019) 66 Students

21.  Salmani et al. (2020) 100 Students

22.  MZetal. (2021) 2 Class Senior High School

23.  Hutabarat et al. (2025) 72 Students

24.  Latipah & Afriansyah (2018) 61 Students . . .

25.  Khairunnisak et al. (2020) 23 Students Junior High School Connection
26.  Khotimah & Masduki (2019) 34 Students  Higher Education (University) Reasoning
27.  Ahdhianto et al. (2020) 204 Students Elementary School

28.  Susanto et al. (2022) 1 Class . . L
20, Agustiani & Jailani (2023) 60 Students Junior High School Communication
30.  Purba & Surya (2020) 2 Class Higher Education (University)

Based on Table 2, a total of 30 articles were analyzed to identify the general characteristics of
studies related to the implementation of the Contextual Teaching and Learning (CTL) approach on
mathematical literacy and its five components. The research subjects in most of the studies were students
at the elementary school level in 5 articles, junior high school in 17 articles, senior high school in 5
articles, and higher education (university) in 3 articles. The sample sizes varied considerably, ranging
from 23 to 204 students or several classes, reflecting the diversity of contexts and populations used in the
studies. Based on these findings, the CTL approach has been proven to be implemented across various
educational levels and holds substantial potential for developing the components of mathematical literacy.

The Impact of the CTL Approach on Mathematical Literacy Skills and the Five Components of

Mathematical Literacy
1. CTL on Mathematical Literacy Skills

Table 3. Results of CTL on Mathematical Literacy Skills

No.

Author(s) (Year)

Research Findings

1.

Megawati et al. (2024)

The implementation of Sasak-culture-based Contextual Teaching and Learning
(CTL) was effective in improving the mathematical literacy of third-grade
students at SDN 20 Cakranegara. The experimental class recorded an average
posttest score of 89.94, higher than the control class score of 78.57. The N-Gain
value of 83% in the experimental class was categorized as high, supported by
statistically significant results (sig. 0.00 < 0.05), confirming the positive effect
of CTL on students’ mathematical literacy.

2. Buyung (2015)

The implementation of the CTL approach integrated with Problem-Based
Learning (PBL) significantly enhanced students’ mathematical literacy, as
indicated by a regression coefficient of 0.528 and an R? value of 0.365,
demonstrating the positive contribution of students’ perceptions to variations in
mathematical literacy skills.
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No. Author(s) (Year)

Research Findings

3. Wicaksono &
Agustyaningrum (2018)

The Contextual Teaching and Learning (CTL) approach, combined with the
STAD cooperative learning model, was effective in improving students’
mathematical literacy at SMP Negeri 4 Batam. This was evidenced by a t-test
result showing a t-value of 7.723, which exceeded the t-table value of 1.687.

4, Pranata et al. (2020)

The use of a contextual approach based on local character and culture through
student worksheets (LKPD) was significantly more effective in enhancing
students’ mathematical literacy than the expository approach. This effectiveness
was reflected in higher posttest scores and N-Gain values, as well as positive
student responses, with an interest level reaching 76% (categorized as very
good).

5. Putri et al. (2024)

CTL was proven to improve students’ mathematical literacy more effectively
than conventional instruction, as shown by higher posttest scores and N-Gain
values, along with significant differences according to the Mann—-Whitney test
(sig. < 0.05).

6. Dhani et al. (2025)

Students who participated in learning using the Contextual Teaching and
Learning (CTL) approach demonstrated better mathematical literacy skills
compared to those taught using conventional learning methods.

7. Amidi et al. (2025)

CTL assisted by Articulate Storyline was found to be more effective than the
PBL model in improving students’ mathematical literacy, in terms of average
scores, classical mastery, and overall improvement, particularly among students
with high self-confidence.

8. Kurniawati et al. (2023)

The implementation of CTL effectively enhanced university students’
mathematical literacy, as indicated by an increase in mastery from 60% in Cycle
I to 82.86% in Cycle I, surpassing the predetermined success criterion of 75%.

Based on the research findings presented in Table 3, Contextual Teaching and Learning (CTL)-
based instruction consistently demonstrates its effectiveness in developing mathematical literacy across
all educational levels, from elementary school to higher education. All studies reported significant
improvements in posttest scores, N-Gain values, and learning mastery in the experimental classes
compared to the control classes or conventional instructional methods. Several studies also highlighted
the importance of integrating local culture and student character into the implementation of CTL, such as
those conducted by Megawati et al. (2024) and Pranata et al. (2020), which showed positive effects on
students’ interest and responses. Additionally, the use of interactive media such as Articulate Storyline
further strengthened the effectiveness of CTL, as demonstrated by Amidi et al. (2025). Overall, the CTL
approach not only enhances cognitive learning outcomes but also promotes active engagement and
contextual understanding in solving mathematical problems.

2. CTL on Representation Skills
Table 4. Results of CTL on Mathematical Representation Skills

No. Authors (Year)

Research Findings

1. Rustam (2018)

The implementation of the contextual approach significantly improved students’
mathematical representation skills, as indicated by an average N-Gain of 0.42
(moderate category) and statistical analysis showing significant differences
compared to the conventional method.

2. Nuraeni& Sukmaningthias
(2020)

The use of GeoGebra combined with CTL proved effective in enhancing the
mathematical representation skills of Grade VIII students at SMP Negeri 9
Palembang, as evidenced by a significant difference between the experimental
and control groups (p-value = 0.001).

3. Setianto (2020)

The RME and CTL approaches were found to be more effective than
conventional methods in improving students’ mathematical representation
skills, with CTL producing the highest average score numerically, although not
statistically significant.
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No. Authors (Year)

Research Findings

4, Salma & Sumartini (2022)

The study concluded that there was a significant difference in students’
mathematical representation skills between the CTL and Discovery Learning
groups, with both models showing improvements and student attitudes
categorized as moderate and adequate.

5. Damayanti & Afriansyah
(2018)

This study demonstrated that CTL was more effective than PBL in improving
students’ mathematical representation skills, with a high improvement level
under CTL and a moderate level under PBL.

6. Priyadi & Yumiati (2021)

CTL based on outdoor learning was effective in developing students’
mathematical representation skills, as shown by the N-Gain of the experimental
group surpassing that of the control group. This advantage was supported by
contextual learning experiences that stimulated active participation and
strengthened students’ ability to communicate mathematical ideas.

Based on the research findings summarized in Table 4, the application of the Contextual Teaching
and Learning (CTL) approach consistently demonstrates its effectiveness in improving students’
mathematical representation skills. All studies indicate that CTL provides greater improvements
compared to conventional methods or other learning models such as Problem-Based Learning (PBL) and
Discovery Learning. The reported N-Gain values generally fall within the moderate to high categories, as
shown in the studies by Rustam (2018) and Damayanti & Afriansyah (2018). Furthermore, the integration
of CTL with technology-based learning media, such as GeoGebra used by Nuraeni & Sukmaningthias
(2020), as well as CTL with outdoor learning as implemented by Priyadi & Yumiati (2021), further
strengthens the effectiveness of this approach in enhancing students’ mathematical representation
abilities. Overall, CTL has been shown not only to improve learning outcomes but also to promote active
student engagement throughout the mathematics learning process.

3. CTL on Mathematical Problem Solving Skills
Table 5. Results of CTL on Mathematical Problem Solving Skills

Research Findings

No. Authors (Year)
1. Muslihah & Suryaningrat
(2021)

The implementation of the CTL model improved the mathematical Problem
Solving skills of Grade V students at SDN 11 KK, indicated by an increase in
the average score from 29% to 34%, whereas the control group experienced a
decline from 30% to 28%.

2. Nurjannah et al. (2023)

CTL effectively enhanced learning outcomes and mathematical Problem
Solving abilities of Grade V students, as shown by higher average scores and
mastery levels in the experimental group compared to the control group.

3. Utami (2023)

This study demonstrated that the contextual approach effectively improved
elementary students’ mathematical Problem Solving skills. In addition to
statistically significant results, the approach increased students’ motivation and
understanding by connecting learning materials to real-life contexts.

4, Murnaka et al. (2018)

Students in the experimental class outperformed those in the control class, with
a posttest average of 63.38 surpassing the minimum mastery criterion (KKM) of
60, while the control class remained below the KKM. CTL significantly
improved students’ Problem Solving skills, supported by Wilcoxon test results
(Sig. 0.000) and t-test findings confirming that experimental group scores
exceeded the KKM.

5. Purwati et al. (2019)

A local wisdom-based CTL approach significantly improved students’ learning
engagement and Problem Solving skills, elevating engagement from “fair” to
“good” and improving Problem Solving performance from “very poor” to “fair.

6. Bahri & Nasution (2019)

CTL effectively enhanced students” Problem Solving skills, as evidenced by
increased scores and statistically significant results (p < 0.05). Additionally,
students’ prior mathematical ability did not influence the improvement achieved
through CTL.
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No. Authors (Year) Research Findings

7. Salmani et al. (2020) CTL integrated with ICT significantly improved students’ mathematical
Problem Solving skills, reflected by higher posttest scores compared to those in
conventional instruction, along with a positive relationship between students’
initial ability and learning outcomes.

8. MZ et al. (2021) Students taught using the CTL approach demonstrated higher mathematical
Problem Solving skills compared to those learning through conventional
methods.

9. Hutabarat et al. (2025) The findings indicate that both Cooperative Learning and CTL positively

contribute to improving Problem Solving skills and students’ sense of
responsibility. CTL was particularly effective in relating mathematical concepts
to real-life contexts, thereby fostering deeper conceptual understanding.

Based on the findings summarized in Table 5, the implementation of the Contextual Teaching and
Learning (CTL) approach consistently shows a positive impact on students’ mathematical Problem
Solving skills. Most studies demonstrate that CTL not only increases students’ average learning scores
but also enables them to surpass the minimum mastery criterion (KKM), as reported by Murnaka et al.
(2018) and Muslihah & Suryaningrat (2021). Furthermore, Bahri & Nasution (2019) highlight that
students’ initial ability does not significantly influence CTL’s effectiveness, indicating that the approach
is adaptable across diverse ability levels. Other studies, such as those by Utami (2023) and Purwati et al.
(2019), reveal that CTL enhances not only cognitive performance but also students’ motivation and
learning engagement. Additionally, ICT-integrated CTL, as demonstrated by Salmani et al. (2020),
produces superior outcomes compared to conventional learning. More recent findings by Hutabarat et al.
(2025) further reinforce that CTL effectively connects mathematical concepts to everyday life, promoting
more meaningful conceptual understanding. Overall, CTL is proven to be both relevant and effective in
improving students’ mathematical Problem Solving abilities while simultaneously fostering positive
learning attitudes and responsibility.

4. CTL on Mathematical Connection Skills
Table 6. Results of CTL on Mathematical Connection Skills

No. Authors (Year) Research Findings
1. Latipah & Afriansyah The CTL and RME approaches were shown to effectively improve students’
(2018) mathematical connection skills at a moderate level, indicated by average
posttest scores of 0.558 for CTL and 0.431 for RME.
2. Khairunnisak et al. (2020)  This study revealed that most students demonstrated low mathematical

connection skills, with 73.91% categorized as poor and 26.09% as fair. Students
tended to struggle in relating mathematical concepts to real-life contexts, other
disciplines, and interrelated mathematical concepts. These findings emphasize
the need for strengthening contextual and integrative instructional approaches.

Based on the studies summarized in Table 6, the implementation of the Contextual Teaching and
Learning (CTL) approach has been shown to enhance students’ mathematical connection skills. Latipah &
Afriansyah (2018) found that CTL produced a higher average posttest score compared to the RME
approach, although both fell within the moderate category. However, the findings of Khairunnisak et al.
(2020) indicate that the majority of students still experience difficulties in connecting mathematical
concepts with real-life situations, other fields of study, and relationships among mathematical concepts.
These results underscore the importance of implementing CTL more intensively and integratively to
optimize students’ mathematical connection abilities.
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5. CTL on Mathematical Reasoning SkKills
Table 7. Results of CTL on Mathematical Reasoning Skills

Research Findings

No. Authors (Year)
1. Khotimah &  Masduki
(2019)

The implementation of a CTL-based Discovery model in the Differential
Equations course effectively improved students’ mathematical reasoning skills,
particularly in problem analysis and solution organization. The average
reasoning score demonstrated a significant increase, with the “very good”
category achieved in the problem analysis indicator. Students also expressed
positive responses toward the use of this model.

Based on the findings summarized in Table 7, the application of the Contextual Teaching and
Learning (CTL) approach has been proven effective in improving students’ mathematical reasoning skills.
Khotimah & Masduki (2019) reported that CTL significantly promoted the development of students’
abilities in analyzing problems and organizing solutions within the Differential Equations course.

6. CTL on Mathematical Communication Skills

Table 8. Results of CTL on Communication Skills

No. Authors (Year)

Research Findings

1. Ahdhianto et al. (2020)

The implementation of Metacognitive-Based Contextual Learning (MBCL)
significantly improved students’ mathematical Problem Solving and
communication skills compared to the conventional method. The experimental
group achieved an average score of 75.65 (SD = 11.17), while the control group
obtained 64.30 (SD = 10.42). ANOVA results indicated an F-value of 56.151 (p
< 0.05), showing a significant difference.

2. Susanto et al. (2022)

The Moodle-assisted CTL model was proven effective in enhancing students’
mathematical communication skills, as evidenced by an increase in the average
score from 70.45 (pretest) to 86.6 (posttest), with an N-Gain of 0.57 categorized
as moderate.

3. Agustiani & Jailani (2023)

The CTL approach contributed positively to improving students’ learning
outcomes, communication skills, and critical thinking abilities. The experimental
class showed an increase in average learning achievement from 23.6 to 80 and in
basic competency mastery from 23% to 79.1%, surpassing the control class,
which also improved but to a lesser extent. Although both approaches were
effective, CTL demonstrated more optimal results.

4, Purba & Surya (2020)

The implementation of CTL improved students’ mathematical understanding and
positive attitudes. The experimental class exhibited a significant score increase
(from 60.5 to 78.2) compared to the control class (from 59.8 to 74.9), supported
by a significant t-test result (t-count 3.45 > t-table 2.00; p < 0.05).

Based on the research results presented in the table, the implementation of the Contextual Teaching

and Learning (CTL) approach, including its variants such as MBCL and Moodle assisted CTL,
consistently demonstrates positive effects on the improvement of students’ mathematical abilities.
Ahdhianto et al. (2020) showed that MBCL significantly enhanced students’ mathematical Problem
Solving and communication skills compared to conventional instruction. Susanto et al. (2022) confirmed
the effectiveness of Moodle-assisted CTL in improving mathematical communication skills, as indicated
by the increase in posttest scores and moderate N-Gain. Furthermore, Agustiani & Jailani (2023) reported
that CTL not only improved learning outcomes but also strengthened students’ critical thinking skills
more effectively than the control group. Similar findings were reported by Purba & Surya (2020), who
demonstrated that CTL effectively improved students’ mathematical understanding and positive attitudes,
supported by statistically significant score differences. Overall, CTL has been proven effective in
developing both cognitive and affective aspects within mathematics learning.
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Factors Supporting and Inhibiting the Role of CTL

The implementation of Contextual Teaching and Learning (CTL) in educational settings is
supported by several interrelated factors. First, the alignment of learning materials with students’ needs
and real-life contexts has been shown to enhance motivation and active engagement in the learning
process (Khairunnisak et al., 2020; Murnaka et al., 2018; Purba & Surya, 2020; Utami, 2023). In addition,
learning activities that involve discussion, Problem Solving, and self-reflection contribute to the
development of students’ cognitive and social skills (Khotimah & Masduki, 2019; Nuraeni &
Sukmaningthias, 2020). The role of competent teachers who are able to integrate technological media or
local wisdom is also crucial for the successful implementation of CTL (Hutabarat et al., 2025; Megawati
et al., 2024; Purwati et al., 2019; Salmani et al., 2020). Moreover, a supportive learning environment,
along with learning facilities based on ICT and digital platforms such as Moodle, further strengthens the
effectiveness of this approach (Amidi et al., 2025; Susanto et al., 2022).

Despite these strengths, several inhibiting factors often reduce the effectiveness of CTL in practice.
A major barrier is the lack of teachers’ understanding and skills in implementing CTL principles
optimally (Khotimah & Masduki, 2019; Megawati et al., 2024; Murnaka et al., 2018; Muslihah &
Suryaningrat, 2021). Other challenges include limited instructional time, an overloaded curriculum, and
insufficient ICT facilities or culturally based learning media that are essential for contextual learning
(Ahdhianto et al., 2020; Purba & Surya, 2020; Salmani et al., 2020; Wicaksono & Agustyaningrum,
2018). Differences in students’ characteristics and initial abilities also pose challenges, particularly
regarding variations in motivation, learning readiness, and resistance to new instructional methods, which
may hinder active participation (Amidi et al., 2025; Buyung, 2015; Utami, 2023). Furthermore, poorly
managed group discussions and challenges in monitoring activities on digital platforms remain issues that
require further attention (Salma & Sumartini, 2022; Susanto et al., 2022).

Study Limitations

Several limitations of the studies on the implementation of CTL should be considered as critical
notes. Most studies involved small and non-representative sample sizes, which limits the generalizability
of their findings to broader populations (Bahri & Nasution, 2019; Megawati et al., 2024; Salmani et al.,
2020; Setianto, 2020). The short duration of interventions reported in many studies also poses challenges
in assessing the long-term impact of CTL implementation (Latipah & Afriansyah, 2018; Purwati et al.,
2019; Utami, 2023). In addition, the reliance on teacher competence as a key determinant of success
further restricts the breadth of the findings (Khotimah & Masduki, 2019; Priyadi & Yumiati, 2021;
Salmani et al., 2020). Dependence on specific technological infrastructures and the use of non-
experimental research designs in several studies also contribute to limitations in drawing robust causal
conclusions (Amidi et al., 2025; Susanto et al., 2022).

Conclusion

Based on the review of 30 articles, the implementation of the Contextual Teaching and Learning
(CTL) approach has been shown to positively enhance students’ mathematical literacy skills from
elementary to higher education levels. CTL effectively improves various components of mathematical
literacy, including representation, Problem Solving, connection, reasoning, and mathematical
communication within real-world contexts. The supporting factors of CTL include the contextualization
of learning materials, the active role of teachers, the utilization of technology, and the integration of local
wisdom. Conversely, inhibiting factors involve limited teacher competence, constrained instructional
time, inadequate ICT infrastructure, and varying levels of student readiness. Common methodological
limitations across studies include small sample sizes and short intervention durations. Overall, CTL is
considered highly relevant for developing both the cognitive aspects of mathematical literacy and the
affective dimensions of students’ learning within contextual mathematics instruction.
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