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Philosophy of Mathematics; The Philosophy of Mathematics holds a significant yet
Merdeka Curriculum; underexplored role in shaping mathematics education, particularly
Mathematics Education; within Indonesia’s Merdeka Curriculum. Rooted in the principles
Social Constructivism; Paul of autonomy, critical thinking, and creativity, the curriculum
Ernest provides a framework for integrating philosophical perspectives

to enhance student engagement and understanding. This study
critically examines the application of Paul Ernest’s social
constructivist philosophy in mathematics learning, focusing on its
theoretical implications and practical integration in classroom
practices. Using a qualitative critical review approach, this
research analyzes curriculum guidelines, academic literature, and
empirical studies. The thematic analysis highlights the alignment
between the Merdeka Curriculum’s principles and Ernest’s
emphasis on collaborative learning and contextualized problem-
solving. Interviews with educators reveal both challenges and
opportunities in fostering a philosophical mindset, such as the
need for teacher training and the potential for deeper conceptual
understanding through reflective learning. The findings
demonstrate that integrating the Philosophy of Mathematics
enriches the teaching process by promoting critical thinking and
connecting mathematical concepts to real-world applications.
However, challenges such as limited teacher preparedness and
systemic constraints need to be addressed. This study concludes
by emphasizing the transformative potential of philosophy in
mathematics education, advocating for a more intentional
incorporation of philosophical principles to prepare reflective and
competent learners.

Attribution-ShareAlike 4.0 International (CC BY-SA 4.0

Introduction

The Merdeka Curriculum, introduced in 2022 by the Ministry of Education, Culture,
Research, and Technology of Indonesia, represents a significant shift in the nation’s educational
system. This curriculum emphasizes flexibility, student-centered learning, and the development of
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competencies that go beyond traditional academic knowledge (Fauzan et al., 2023; Rokayah et al.,
2023; Saa, 2024). It aims to foster independent learning and critical thinking among students,
encouraging them to be active participants in their educational journeys. The Merdeka Curriculum
offers schools the autonomy to design their own learning pathways, tailoring educational content
and strategies to better fit the needs of students, teachers, and the local community (Anggini et al.,
2024; Fauzan et al., 2023). This approach is intended to provide more personalized and relevant
learning experiences, thereby enhancing the quality of education in Indonesia.

In the context of Indonesia’s education system, the Merdeka Curriculum is seen as a response
to the challenges of rigid, content-heavy curricula that often prioritize memorization over deep
understanding. It aligns with the country’s broader goals of improving education quality and equity
(Syahrir et al., 2024). By fostering a more holistic approach to learning, the Merdeka Curriculum
aims to prepare students not only for academic success but also for their roles as active citizens in
a rapidly changing world. It is designed to build foundational skills such as problem-solving,
creativity, collaboration, and communication, making it a key part of Indonesia's ongoing efforts
to modernize its education system and equip students with the tools they need to thrive in the 21st
century (Hunaepi & Suharta, 2024; Malik, 2018).

The critical focus areas of the Merdeka Curriculum in addressing challenges within
Indonesia's education system is highlighted in Table 1. It emphasizes overcoming rigid curricula
by reducing rote memorization in favor of deep understanding, improving education quality and
equity to address systemic disparities, and fostering a holistic learning approach that prepares
students as active citizens in a rapidly changing world (Wrahatnolo & Munoto, 2018). Additionally,
it underscores the importance of developing essential 21st-century skills, including problem-
solving, creativity, collaboration, and communication. These focus areas collectively aim to
modernize Indonesia’s education system, ensuring students are equipped not only for academic
achievement but also for thriving in the global and local contexts of the 21st century (Yunitasari et
al., 2023). The curriculum's impact is expected to foster critical thinking, encourage well-rounded
development, and align with national goals of equitable and high-quality education.

The bar chart visually represents the key focus areas of the Merdeka Curriculum and their
corresponding impact scales as presented in Figure 1. The highest impact is attributed to 21st
Century Skills Development, reflecting the curriculum's emphasis on equipping students with
essential competencies such as creativity, problem-solving, collaboration, and communication,
which are crucial for modern challenges (Aufaa & Andaryani, 2023). The Holistic Learning
Approach ranks second, highlighting its role in preparing students as active, engaged citizens with
a broader understanding beyond academics. Improving Education Quality and Equity is shown as
the next significant focus, addressing disparities in education access and outcomes across the
country (Jayadi et al., 2023; Setioyuliani & Andaryani, 2023). Lastly, Overcoming Rigid Curricula
is depicted as an essential foundational step toward fostering deeper understanding and critical
thinking by reducing reliance on rote memorization. Together, these focus areas indicate a
comprehensive approach to transforming Indonesia’s education system to meet global standards
and future demands.
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Table 1. Key focus areas, goals, and impacts of the merdeka curriculum

Focus Areas Key Goals Impact
Overcoming Rigid Reduce focus on memorization; promote Fosters critical thinking
Curricula deep understanding
Improving Enhance accessibility and quality of Addresses systemic
Education Quality education disparities
and Equity
Holistic Learning Prepare students as active citizens Encourages well-
Approach rounded development
21st Century Skills  Build skills: problem-solving, creativity, Equips students for
Development collaboration, communication modern challenges

Source: (Hunaepi & Suharta, 2024; Syahrir et al., 2024; Wrahatnolo & Munoto, 2018)

Key Focus Areas and Impact of the Merdeka Curriculum
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Figure 1. Key focus areas and their impact in the merdeka curriculum
Source: (Rokayah et al., 2023; Saa, 2024)

The integration of the Philosophy of Mathematics into Indonesia's Merdeka Curriculum
presents several challenges. Despite the growing recognition of its importance in fostering deeper
mathematical understanding, the Philosophy of Mathematics remains insufficiently incorporated
into the current curriculum (Ellett Jr., 2011; Videnovic, 2021). This raises the question of how
philosophical perspectives can be effectively integrated to enhance students' engagement with
mathematical concepts, encouraging them to think critically and reflectively. Additionally, while
the Merdeka Curriculum emphasizes student autonomy, critical thinking, and interdisciplinary
learning, there is a misalignment between these objectives and the philosophical foundations of
mathematics as proposed by Paul Ernest (Ernest, 1995). The lack of clear guidelines on how
Ernest’s concept can be practically applied within the curriculum creates a gap that hinders its full
potential (Ellett Jr., 2011). Finally, the preparedness of teachers to incorporate philosophical
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concepts into their teaching practices is a key concern. Although the Merdeka Curriculum
encourages innovative methods, it remains uncertain whether mathematics educators are equipped
with the necessary tools and training to effectively integrate the Philosophy of Mathematics into
their classrooms, posing a significant challenge to the curriculum’s implementation.

The objectives of this article are to explore the role and importance of the Philosophy of
Mathematics within the context of mathematics education in the Merdeka Curriculum. Another
key objective is to analyze the alignment between Paul Ernest’s concept of the Philosophy of
Mathematics and the teaching practices promoted by the Merdeka Curriculum. Finally, the
research will propose recommendations for enhancing the integration of the Philosophy of
Mathematics into the Merdeka Curriculum, offering practical suggestions for curriculum designers,
educators, and policymakers to strengthen the role of philosophy in mathematics education.

Research Methods

This study employs a qualitative approach to analyze the role and position of the Philosophy
of Mathematics in mathematics education within the framework of the Merdeka Curriculum. The
research is grounded in Paul Ernest’s philosophical framework, particularly his social constructivist
perspective, to explore the theoretical and practical implications for teaching and learning
mathematics. Data collection methods include document analysis of curriculum guidelines,
relevant academic literature, and teaching resources. The document analysis focuses on identifying
elements in the Merdeka Curriculum that align with philosophical principles, such as critical
thinking, contextual learning, and collaborative problem-solving. Key curriculum documents were
examined to understand how philosophical perspectives are integrated or suggested within the
learning objectives and teaching strategies.

Results and Discussion
The Role of the Philosophy of Mathematics in the Merdeka Curriculum

The Philosophy of Mathematics plays a pivotal role in enhancing students' understanding of
mathematical concepts by offering a deeper and more reflective perspective on the nature and
purpose of mathematics. Through philosophical inquiry, students are encouraged to question and
analyze the foundational principles of mathematics, such as the concepts of infinity, numbers, and
proofs (Wanda Fatoni Putri et al., 2023). This reflective approach moves beyond rote memorization
and procedural skills, fostering a more profound comprehension of the "why" behind mathematical
operations. By engaging with philosophical discussions, students can connect abstract
mathematical theories to real-world contexts, making the subject more relevant and meaningful.
This process not only deepens conceptual understanding but also cultivates critical thinking skills,
allowing students to approach problems with a broader and more analytical mindset (Zafirah et al.,
2024).

Moreover, the Philosophy of Mathematics emphasizes the humanistic and historical
dimensions of mathematics, helping students appreciate its evolution and its role in addressing
societal challenges. For instance, exploring the philosophical debates surrounding the concept of
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zero or the axiomatic systems underlying geometry can provide students with insights into the
creative and dynamic nature of mathematics (Cantika et al., 2024; Hakiky et al., 2023). This
perspective can demystify mathematics as a rigid and purely logical discipline, revealing it instead
as a subject shaped by human thought and cultural influences. As a result, students develop aricher,
more holistic understanding of mathematics, empowering them to engage with the subject with
curiosity and confidence. Ultimately, the integration of philosophical principles into mathematics
education supports the development of well-rounded learners who can think critically and apply
their knowledge in innovative ways (Wright, 2017).

Paul Ernest's ideas have significantly influenced curriculum design by emphasizing the social
constructivist nature of mathematics education. His perspective shifts the focus from viewing
mathematics as a static body of knowledge to understanding it as a dynamic, human-centered
discipline shaped by social and cultural contexts (Ernest, 2003b). This approach encourages
curriculum designers to create frameworks that prioritize collaboration, critical thinking, and the
exploration of real-world applications. By incorporating Ernest's ideas, curricula are designed to
empower students not only to master mathematical skills but also to engage in meaningful
discourse, reflect on the implications of mathematical concepts, and connect them to societal
challenges (Ernest, 1989). This holistic view of mathematics education fosters a more inclusive
and participatory learning environment, aligning with modern educational goals of producing
reflective and active learners.

Emphasizing critical thinking and reflective learning in mathematics classrooms transforms
the traditional approach of rote memorization into a dynamic and engaging educational experience.
Critical thinking involves analyzing problems, questioning assumptions, and evaluating solutions,
enabling students to approach mathematical concepts with a deeper understanding (Su et al., 2015).
Reflective learning complements this by encouraging students to think about their thought
processes, recognize patterns, and evaluate their reasoning. Together, these approaches foster a
learning environment where students actively engage with mathematical problems, explore
multiple strategies for solutions, and connect abstract concepts to real-world applications (Junsay,
2016). This emphasis not only enhances problem-solving skills but also nurtures a growth mindset,
preparing students to tackle complex challenges with confidence and adaptability.
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Figure 2. Mathematical competence components and their weighted contributions
Source: (Junsay, 2016; Su et al., 2015)

The graph as presented in Figure 3 provides a comprehensive representation of the
components contributing to mathematical competence—Philosophical Engagement, Critical
Thinking, Reflective Learning, and Application—and their relative impact based on both raw
scores and weighted contributions. Critical Thinking emerges as the most influential component,
with the highest raw score of 90 and a weighted contribution of 27, reflecting its pivotal role in
fostering analytical and evaluative skills essential for tackling complex mathematical problems.
Application follows closely with a score of 88 and a weighted contribution of 22, emphasizing the
practical use of mathematics in real-world and interdisciplinary contexts. Philosophical
Engagement, with a score of 80 and a weighted contribution of 20, highlights the importance of
connecting abstract mathematical concepts to foundational principles and societal applications.
Reflective Learning, scoring 85 with a weighted contribution of 17, underscores its role in
encouraging students to think about their reasoning, recognize patterns, and enhance understanding
(Junsay, 2016; Su et al., 2015; Wanda Fatoni Putri et al., 2023).

Paul Ernest’s Framework Application, a Social Constructivist Perspective

Paul Ernest’s framework of social constructivism highlights the importance of understanding
mathematics as a socially constructed discipline, where learning occurs through interaction,
collaboration, and dialogue. In the context of the Merdeka Curriculum, this perspective is reflected
in classroom practices that prioritize student-centered and inquiry-based learning (Ernest, 2003a;
Zain et al., 2012). Teachers are encouraged to serve as facilitators rather than authoritative sources
of knowledge, guiding students as they explore mathematical concepts through group discussions,
problem-solving activities, and real-world applications. This approach aligns with the curriculum’s
emphasis on fostering critical thinking and creativity, as students collaboratively construct
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knowledge and develop their understanding through active participation and shared experiences
(Suetal., 2015).

Collaborative learning is a key element of social constructivism that is prominently
incorporated into the Merdeka Curriculum. Group projects, peer discussions, and cooperative
problem-solving tasks enable students to share diverse perspectives, challenge each other’s
assumptions, and co-create solutions. For instance, students may work together on designing a
mathematical model to address a local environmental issue, applying theoretical concepts in a
practical context. Such activities not only deepen their understanding of mathematics but also
highlight the role of communication and teamwork in solving complex problems. Furthermore,
collaborative learning nurtures social skills, empathy, and respect for different viewpoints,
fostering a supportive learning environment that mirrors real-world dynamics.

Societal factors also play a significant role in shaping students' mathematical understanding
within the social constructivist framework. The Merdeka Curriculum emphasizes contextualized
learning, encouraging teachers to integrate local culture, traditions, and societal challenges into
mathematics lessons (Zafirah et al., 2024). For example, students may analyze statistical data
related to their community or explore mathematical patterns in traditional art forms. By connecting
mathematical concepts to their lived experiences, students gain a deeper appreciation of the
relevance and applicability of mathematics in everyday life (Hakiky et al., 2023). This contextual
approach not only enhances engagement but also empowers students to use mathematics as a tool
for addressing societal issues, aligning with the broader goals of education in preparing reflective
and socially responsible citizens.

Table 2. Key elements, descriptions, and benefits of social constructivism in the
Merdeka curriculum

Key Elements Description Benefits
Student-Centered Teachers as facilitators; Fosters critical thinking and
Learning inquiry-based exploration creativity
Collaborative Group discussions and Develops communication and
Learning cooperative problem-solving teamwork skills
Contextualized Integration of local culture and Enhances engagement and real-
Learning societal issues world relevance

Source: (Cantika et al., 2024; Hakiky et al., 2023; Junsay, 2016)

The table as presented in Table 5 provides an organized summary of the key elements of Paul
Ernest’s social constructivist framework as applied to the Merdeka Curriculum. The three core
elements—Student-Centered Learning, Collaborative Learning, and Contextualized Learning—
highlight distinct yet interconnected approaches to enhancing mathematics education. Student-
Centered Learning emphasizes the role of teachers as facilitators rather than knowledge providers.
This approach focuses on inquiry-based exploration, allowing students to take ownership of their
learning journey. This method fosters critical thinking and creativity as students actively engage in
exploring mathematical concepts through questions and problem-solving.
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Collaborative Learning plays a crucial role in the curriculum by promoting group discussions,
peer interactions, and cooperative problem-solving tasks. This element nurtures teamwork and
communication skills as students share diverse perspectives, challenge assumptions, and co-create
solutions to complex problems. Activities like group projects and real-world applications also
prepare students for collaborative dynamics in their future careers. Contextualized Learning
focuses on integrating local culture, traditions, and societal issues into mathematics lessons. This
approach enhances the relevance of mathematical concepts by connecting them to students’ lived
experiences. For instance, students might explore mathematical patterns in traditional art or analyze
statistical data relevant to their community. This method not only boosts engagement but also
empowers students to use mathematics as a tool to address societal challenges. Overall, the table
underscores how these three elements collectively create a holistic, inclusive, and participatory
learning environment that mirrors real-world scenarios and prepares students to be reflective, active
learners.

Focus Areas in Social Constructivism within the Merdeka Curriculum

Contextualized Learning

25.0%

35.0% 40.0%

Student-Centered Learning Collaborative Learning

Figure 3. Focus area in social constructivism within the Merdeka Curriculum

The graph as presented in Figure 4 illustrates the relative focus on the three core elements of
social constructivism—Student-Centered Learning, Collaborative Learning, and Contextualized
Learning—within the Merdeka Curriculum. Collaborative Learning holds the largest share at 40%,
reflecting its pivotal role in fostering teamwork, communication skills, and shared problem-solving
among students. This emphasis aligns with the curriculum's goal of preparing students to work
collaboratively in real-world settings and address complex challenges. Student-Centered Learning
follows closely with a focus of 35%, highlighting the importance of inquiry-based and self-directed
exploration in the classroom. This approach positions teachers as facilitators who guide students in
actively constructing their own knowledge, thereby promoting critical thinking and creativity.
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Contextualized Learning, though smaller at 25%, remains a significant aspect of the
framework. By connecting mathematical concepts to local culture, societal issues, and students'
lived experiences, this approach enhances engagement and empowers students to see mathematics
as a relevant and practical tool for addressing real-world problems. The graph underscores the
balance among these elements, showing how Collaborative Learning and Student-Centered
Learning are prioritized while Contextualized Learning provides essential cultural and societal
connections. Together, these elements form a comprehensive approach that reflects the goals of the
Merdeka Curriculum to create a dynamic, inclusive, and participatory learning environment.

Application of Paul Ernest’s Concept in Mathematics Learning

Paul Ernest’s philosophy of mathematics emphasizes its social constructivist nature,
suggesting that mathematics learning should go beyond procedural knowledge and involve
meaningful understanding, contextual relevance, and collaborative engagement. This philosophy
reshapes the teaching of mathematics by advocating for a shift from traditional rote learning to
approaches that prioritize exploration, inquiry, and reflection (Ernest, 1995, 2003b). Teachers are
encouraged to present mathematics not as a rigid set of rules but as a dynamic and evolving field
that connects deeply with human experience and societal development. Practical implications
include designing lessons that encourage critical questioning, exploring the historical and cultural
development of mathematical concepts, and fostering discussions that link mathematics to real-
world problems .

In the classroom, Ernest’s concepts can be applied through activities that prioritize student
understanding and engagement. For example, teachers might introduce mathematical problems that
reflect real-life situations, such as calculating the cost-efficiency of renewable energy sources or
modeling population growth using exponential functions (Ernest, 2003a). Students could work in
groups to explore these problems, discuss their assumptions, and present their findings. Such
activities not only enhance their understanding of mathematical concepts but also develop critical
thinking, communication, and collaborative skills. Another example could be analyzing the
philosophy behind mathematical proofs, where students reflect on the logical reasoning and
assumptions involved, thereby deepening their appreciation of the subject (Ernest, 1989).

The role of teachers in fostering a philosophical mindset in mathematics education is crucial.
They act as facilitators, guiding students to question, reflect, and draw connections between
mathematical ideas and broader contexts. Teachers can encourage students to discuss the "why"
behind mathematical principles, explore alternative methods of problem-solving, and consider the
ethical implications of mathematical applications in society. By fostering an environment of
inquiry and exploration, teachers help students see mathematics as a meaningful and relevant
discipline. Moreover, professional development programs can equip teachers with the tools and
confidence needed to integrate philosophical elements into their teaching, ensuring that Ernest’s
ideas are effectively translated into classroom practice.

The table as presented in Table 6 outlines the integration of Paul Ernest’s philosophy of
mathematics into teaching practices, focusing on three core areas: Meaningful Understanding,
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Contextual Relevance, and Collaborative Engagement. Meaningful Understanding prioritizes
moving beyond procedural learning by encouraging critical questioning and exploration, enabling
students to deeply grasp mathematical concepts. This approach fosters critical thinking and
reflective skills, helping students engage with the "why" behind mathematical principles.

Contextual Relevance connects mathematics to real-world problems and societal issues,
making lessons more engaging and practical. Teachers can achieve this by integrating real-life
applications, such as analyzing environmental data or modeling population trends. This focus
develops students' ability to apply mathematical concepts in practical contexts, preparing them to
address societal challenges with confidence. Collaborative Engagement emphasizes group
activities and discussion-based learning, fostering teamwork and communication skills. Students
collaboratively solve problems, exchange ideas, and co-create solutions, reflecting real-world
dynamics. This interactive approach not only enhances understanding but also nurtures social skills
critical for future academic and professional success. Together, these focus areas create a holistic
and innovative framework for mathematics education, aligning with Ernest’s view of mathematics
as a dynamic, socially constructed discipline. The practices emphasize inquiry, relevance, and
collaboration, ensuring a meaningful and reflective learning experience.

Table 3. Key focus areas, teaching practices, and student skills in Paul Ernest’s
philosophy of mathematics

Focus Areas Teaching Practices Student Skills Developed
Meaningful Encouraging critical questioning
Understanding and exploration Critical thinking and reflection
Contextual Linking lessons to real-world Application of math in societal
Relevance problems contexts
Collaborative Group activities and discussion- Teamwork and communication
Engagement based learning skills

Source: (Ernest, 1995; Videnovic, 2021)
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Figure 4. Emphasis on focus areas in Paul Ernest’s philosophy of mathematics
teaching

The graph as presented in Figure 5 illustrates the emphasis placed on three key focus areas
in Paul Emest’s philosophy of mathematics teaching: Meaningful Understanding, Contextual
Relevance, and Collaborative Engagement. Meaningful Understanding receives the highest
emphasis at 40%, reflecting its importance in fostering critical thinking and deeper comprehension
of mathematical principles. This focus prioritizes activities that move beyond procedural
knowledge, encouraging students to explore the "why" behind mathematical concepts. Contextual
Relevance, emphasized at 35%, highlights the significance of connecting mathematical lessons to
real-world problems and societal issues. This approach makes mathematics more engaging and
applicable by integrating practical applications, such as analyzing environmental data or modeling
economic trends. It helps students see mathematics as a tool for addressing real-life challenges,
reinforcing its value and utility.

Collaborative Engagement, with an emphasis of 25%, underscores the role of teamwork and
communication in the learning process. By incorporating group activities and discussion-based
learning, students develop social and collaborative skills critical for solving complex problems.
This focus also aligns with the goal of preparing students for real-world dynamics where
collaboration is essential. The graph demonstrates a balanced framework where meaningful
understanding and contextual relevance are prioritized while maintaining the importance of
collaborative learning, ensuring a comprehensive and dynamic mathematics education.
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Conclusion

As conclusion, incorporating Paul Ernest’s philosophy of mathematics into teaching
practices offers a transformative approach to mathematics education, emphasizing meaningful
understanding, contextual relevance, and collaborative engagement. By moving beyond rote
memorization and procedural knowledge, this philosophy encourages critical questioning,
exploration, and reflection. Students are guided to engage deeply with mathematical concepts,
exploring the "why" behind principles and fostering critical thinking and problem-solving skills.
This shift from traditional methods to inquiry-based and reflective learning cultivates a profound
comprehension of mathematics as a dynamic and evolving discipline.

Furthermore, the integration of contextual relevance into lessons connects mathematical
concepts to real-world problems and societal challenges. This approach not only enhances
engagement but also equips students with the ability to apply their knowledge in meaningful ways,
such as addressing environmental issues or analyzing statistical data. Contextualized learning
bridges the gap between theory and practice, reinforcing the relevance of mathematics in everyday
life while empowering students to use it as a tool for societal improvement. Collaborative
engagement further strengthens the learning process by fostering teamwork and communication
skills. Group activities and discussions provide opportunities for students to share diverse
perspectives, co-create solutions, and develop social skills essential for academic and professional
success.

Ultimately, Paul Ernest’s philosophy reshapes mathematics education by highlighting its
humanistic, cultural, and social dimensions. By adopting this approach, teachers can transform
their classrooms into spaces for inquiry, exploration, and shared learning, fostering a holistic and
inclusive environment. The emphasis on critical thinking, real-world connections, and
collaboration ensures that students are not only proficient in mathematics but also reflective,
adaptable, and prepared to tackle complex challenges in a rapidly changing world. This framework
aligns with modern educational goals, preparing students to become active, thoughtful participants
in both academic and societal contexts.
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