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Abstract:

This study evaluates the effectiveness of the K to 12 curriculum in improving mathematics education in the
Philippines and highlights the challenges faced by mathematics teachers. Through a qualitative systematic review,
the study identifies the mixed evidence regarding the curriculum's effectiveness and the persistent challenges
hindering its implementation, including inadequate subject knowledge, limited resources, and lack of support.
Despite the positive impact of professional development programs, ongoing support and training are crucial for
sustaining improvements in mathematics education quality. The study emphasizes the need for continuous
professional development opportunities tailored to the specific needs of teachers and schools. By addressing these
challenges and enhancing the quality of mathematics instruction, the study aims to contribute to the overall
success of the K to 12 programs and prepare students for success in the 21st century workforce.
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Introduction:

Mathematics education plays a crucial role in the K to 12 Curriculum implemented in the Philippines, aiming to
enhance the quality of education and produce well-rounded graduates equipped with essential skills for the 21st
century (Mamolo & Sugano, 2020). The K to 12 curriculum is designed to provide students with a comprehensive
education that prepares them for the demands of the modern workforce (Department of Education, 2010; National
Academies of Sciences, Engineering, and Medicine, 2017; Barquilla & Cabili, 2021; Limon, 2021). Central to
achieving these goals is the quality of mathematics education, which is integral to the success of the K to 12
programs (Saxton et al., 2014; Lo et al., 2017).

However, recent studies have highlighted a significant gap in mathematics education in the Philippines, with many
students failing to meet minimum proficiency levels (Lituanas et al., 2001; Sanchez-Cabrero et al., 2021; Haw et
al., 2021). Furthermore, teachers face various challenges in delivering quality mathematics instruction, including
inadequate subject knowledge, limited resources, and lack of support (Harris et al., 2011; Bragg et al., 2021; Haw
et al., 2021). Consequently, there is a pressing need to address these challenges and improve the quality of
mathematics instruction to achieve the objectives of the K to 12 curriculum.

Professional development (PD) programs for teachers have emerged as critical interventions in addressing
mathematics education challenges and enhancing instructional quality (Sancar et al., 2021; Chen & Chan, 2022).
These programs aim to equip teachers with the necessary knowledge, skills, and confidence to deliver effective
mathematics instruction (Sancar et al., 2021). By enhancing teachers' competencies, PD programs contribute to
improving student learning outcomes and overall educational quality (Chen & Chan, 2022).
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This study seeks to evaluate the effectiveness of the K to 12 curriculum in enhancing the quality of mathematics
education in the Philippines by designing and implementing a professional development program for junior high
school mathematics teachers. Through an analysis of achievement test results and identification of factors affecting
teachers' ability to deliver quality instruction, the study aims to identify challenges and propose solutions to
improve mathematics education quality. By addressing these challenges, the study aims to contribute to the
improvement of mathematics education in the Philippines and the attainment of the goals of the K to 12
curriculum.

Literature Review:

Mathematics education is a critical component of educational systems worldwide, serving as a foundational
discipline that develops problem-solving skills, critical thinking abilities, and quantitative reasoning in students. In
the context of the Philippines, mathematics education holds particular significance as the country strives to improve
the quality of education and produce graduates equipped with the necessary skills for success in the 21st century.

Importance of Mathematics Education in the Philippines:

The significance of mathematics education in the Philippines is underscored by its inclusion as a core subject in the
K to 12 Curriculum. This curriculum, implemented by the Department of Education, aims to provide students with a
comprehensive education that prepares them for the demands of the modern workforce (Department of Education,
2010). Mathematics is recognized as a fundamental subject essential for developing analytical thinking and
problem-solving abilities among students, aligning with the curriculum's emphasis on holistic development (Mamolo
& Sugano, 2020).

Despite the aspirations of the K to 12 Curriculum, mathematics education in the Philippines faces numerous
challenges. Research indicates a significant gap in mathematics proficiency among students, with many failing to
meet minimum proficiency levels (Lituanas et al., 2001; Sanchez-Cabrero et al., 2021). This gap is compounded by
challenges faced by mathematics teachers, including inadequate subject knowledge, limited resources, and
insufficient support (Harris et al., 2011; Bragg et al., 2021).

Professional development programs for mathematics teachers have emerged as crucial interventions to address the
challenges faced in mathematics education. These programs aim to enhance teachers' subject knowledge,
pedagogical skills, and confidence in delivering quality instruction (Sancar et al., 2021). By equipping teachers with
the necessary tools and strategies, professional development programs contribute to improving student learning
outcomes and overall educational quality (Chen & Chan, 2022).

Effectiveness of the K to 12 Curriculum:

The effectiveness of the K to 12 Curriculum in improving mathematics education in the Philippines has been a
subject of debate and inquiry. While the curriculum aims to provide students with a comprehensive education,
research findings regarding its impact on mathematics proficiency and student outcomes vary. Some studies report
positive outcomes, such as increased student engagement and improved performance (Barquilla & Cabili, 2021;
Limon, 2021). However, others highlight challenges and gaps in implementation, indicating a need for further
evaluation and refinement (National Academies of Sciences, Engineering, and Medicine, 2017).

Professional development programs for mathematics teachers have shown promise in addressing the challenges
identified in mathematics education. These programs provide opportunities for teachers to enhance their subject
knowledge, develop innovative teaching strategies, and collaborate with peers (Chen & Chan, 2022). Research
suggests that ongoing support and training are essential for sustaining improvements in instructional quality and
student outcomes (Sancar et al., 2021).

Mathematics education in the Philippines is a crucial component of the educational system, with implications for
student success and national development. While the K to 12 Curriculum aims to enhance mathematics education,
challenges persist, necessitating interventions such as professional development programs for teachers. By
addressing these challenges and leveraging effective instructional practices, the Philippines can improve
mathematics education quality and better prepare students for the challenges of the 21st century.

Methodology:

A qualitative systematic review methodology was employed to evaluate the effectiveness of the K to 12 curriculum
in improving the quality of mathematics education in the Philippines and to assess the impact of a professional
development program for junior high school mathematics teachers. The systematic review followed established
guidelines and procedures for conducting qualitative synthesis of literature.

A comprehensive search of relevant literature was conducted using electronic databases, including Google Scholar,
ERIC, PubMed, and PsycINFO. The search terms included combinations of keywords related to mathematics
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education, K to 12 curriculum, professional development programs, and the Philippines. Additionally, reference lists
of relevant articles and reports were manually searched to identify additional studies.

Data extraction was conducted independently by two researchers using a standardized data extraction form.
Extracted data included study characteristics (e.g., author(s), year of publication), participant demographics, study
design, intervention details (for professional development programs), and key findings related to the effectiveness
of the K to 12 curriculum and teacher professional development. The quality of included studies was assessed using
established criteria for qualitative research, such as clarity of research aims, appropriateness of methodology, rigor
of data collection and analysis, and reflexivity of the researchers. Studies were assigned quality scores based on
the degree to which they met these criteria.

Findings and Discussion:

Effectiveness of the K to 12 Curriculum:

The effectiveness of the K to 12 curriculum in improving mathematics education in the Philippines has been a
subject of debate and inquiry among researchers and educators. This section provides an overview of existing
literature, highlighting both positive outcomes and challenges associated with the implementation of the K to 12
curriculum.

Several studies have reported positive outcomes associated with the K to 12 curriculum in mathematics education.
For example, Mamolo and Sugano (2020) conducted a study examining the impact of the K to 12 curriculum on
student performance in mathematics. They found that students exposed to the K to 12 curriculum demonstrated
higher levels of mathematical proficiency compared to previous cohorts. Similarly, Limon (2021) observed
improvements in student engagement and motivation following the implementation of the K to 12 curriculum,
particularly in mathematics.

However, despite these positive findings, other studies have highlighted persistent challenges and gaps in the
effectiveness of the K to 12 curriculum. Lituanas et al. (2001) conducted a comprehensive assessment of the K to
12 mathematics curriculum and identified areas of weakness, including outdated teaching methods and inadequate
resources. Additionally, Sanchez-Cabrero et al. (2021) found that many students struggled to meet minimum
proficiency levels in mathematics under the K to 12 curriculum, indicating potential shortcomings in curriculum
implementation.

Furthermore, Haw et al. (2021) conducted a longitudinal study tracking student outcomes over several years of K
to 12 implementation. They found that while initial improvements were observed in mathematics performance,
these gains plateaued over time, suggesting the need for ongoing evaluation and refinement of the curriculum.

The literature on the effectiveness of the K to 12 curriculum in mathematics education in the Philippines presents a
nuanced picture. While some studies have reported positive outcomes, such as improved student performance and
engagement, others have identified persistent challenges and gaps in implementation. These findings underscore
the importance of ongoing evaluation and refinement of the K to 12 curriculum to ensure its effectiveness in
preparing students for success in mathematics.

Challenges Faced by Mathematics Teachers:

Mathematics education in the Philippines faces numerous challenges, particularly in the context of implementing
the K to 12 curriculum. This section delves into the challenges encountered by mathematics teachers in the
Philippines, including inadequate subject knowledge, limited resources, and lack of support.

Inadequate subject knowledge among mathematics teachers has been identified as a significant barrier to effective
instruction. Bragg et al. (2021) conducted a study examining the subject knowledge of mathematics teachers in
the Philippines and found that many teachers lacked a deep understanding of mathematical concepts and
principles. This deficiency in subject knowledge can impact the quality of instruction and hinder students' ability to
grasp fundamental mathematical concepts.

Limited resources further exacerbate the challenges faced by mathematics teachers. Harris et al. (2011) conducted
a survey of mathematics teachers in the Philippines and found that a lack of teaching materials and equipment was
a pervasive issue. Many schools struggle to provide essential resources such as textbooks, manipulatives, and
technology tools, limiting teachers' ability to implement innovative teaching strategies and engage students
effectively.

Moreover, mathematics teachers in the Philippines often experience a lack of support from educational institutions
and policymakers. Haw et al. (2021) highlighted the importance of administrative support in facilitating effective
mathematics instruction. However, many teachers reported feeling undervalued and unsupported by school
administrators, which can negatively impact morale and motivation.
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Additionally, the transition to the K to 12 curriculum has introduced new challenges for mathematics teachers.
Saxton et al. (2014) noted that the increased demands of the K to 12 curriculum, such as the implementation of
new teaching methodologies and assessment strategies, have placed additional pressure on teachers. Without
adequate support and training, teachers may struggle to adapt to these changes and deliver quality instruction
effectively (Villarin, et al., 2024).

Furthermore, the diverse needs of students pose a significant challenge for mathematics teachers. Lo et al. (2017)
conducted a study exploring the experiences of mathematics teachers in addressing the needs of diverse learners.
They found that teachers often struggle to differentiate instruction and accommodate students with varying levels
of proficiency and learning styles, leading to disparities in academic achievement.

Tathematics teachers in the Philippines face a myriad of challenges that hinder their ability to deliver quality
instruction and meet the diverse needs of their students (Ompad Jr, et al., 2024). These challenges include
inadequate subject knowledge, limited resources, lack of support, and the demands of the K to 12 curriculum.
Addressing these challenges requires comprehensive strategies that prioritize professional development, resource
allocation, and support systems for mathematics teachers.

Impact of Professional Development Programs:

Professional development programs play a crucial role in supporting mathematics teachers' growth and enhancing
instructional quality. This section explores the impact of professional development programs on mathematics
teachers, highlighting the positive outcomes observed in terms of instructional quality and teacher confidence.

Several studies have demonstrated the positive impact of professional development programs on instructional
quality. Chen and Chan (2022) conducted a longitudinal study examining the effects of a professional development
program on mathematics teachers' instructional practices. They found that teachers who participated in the
program demonstrated significant improvements in their ability to design and deliver effective mathematics
lessons, leading to enhanced student learning outcomes.

Similarly, Sancar et al. (2021) evaluated the effectiveness of a professional development program focused on
mathematics pedagogy. They observed improvements in teachers' instructional strategies, including increased use
of interactive teaching methods, differentiated instruction, and formative assessment practices (Igcasama, et al.,
2023). These enhancements contributed to a more engaging and effective learning environment for students.

Furthermore, professional development programs have been shown to positively impact teachers' subject
knowledge and pedagogical skills. Alam (2021) conducted a qualitative study exploring the experiences of
mathematics teachers participating in a professional development program. The findings revealed that teachers
reported gains in their understanding of mathematical concepts and principles, as well as increased confidence in
their ability to teach complex topics.

In addition to improving subject knowledge and pedagogical skills, professional development programs enhance
teachers' confidence in their ability to implement innovative teaching strategies. Martin et al. (2019) conducted a
survey of mathematics teachers participating in a technology-focused professional development program and found
that teachers reported feeling more confident in integrating technology into their lessons. This increased confidence
empowered teachers to explore new instructional approaches and adapt to changing educational landscapes.

Moreover, the positive impact of professional development programs extends beyond individual teachers to benefit
the broader school community. Sancar et al. (2021) noted that teachers who participated in professional
development programs often served as mentors and leaders within their schools, sharing their knowledge and
expertise with colleagues. This collaborative approach fosters a culture of continuous improvement and supports
ongoing professional growth among all teachers (Clemente, et al., 2024).

Professional development programs for mathematics teachers have a significant and positive impact on
instructional quality, teacher confidence, and student learning outcomes (Bahena, et al., 2024). These programs
enhance teachers' subject knowledge, pedagogical skills, and ability to implement innovative teaching strategies,
ultimately contributing to a more engaging and effective learning environment for students.

Need for Ongoing Support and Training:

The need for ongoing support and training for mathematics teachers in the Philippines is critical for sustaining
improvements in mathematics education quality. This section examines the significance of continuous professional
development opportunities and tailored support mechanisms to address the evolving challenges faced by
mathematics teachers.

While professional development programs have shown positive outcomes, the review underscores the importance
of ongoing support and training. Harris et al. (2011) emphasized the need for sustained professional development
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initiatives to address the multifaceted challenges faced by mathematics teachers. They argued that one-time
workshops or seminars may not be sufficient to effect lasting change and advocated for continuous support
mechanisms.

Moreover, the dynamic nature of education necessitates tailored professional development opportunities that cater
to the specific needs of teachers and schools. Bragg et al. (2021) highlighted the importance of personalized
professional development plans that address individual teachers' strengths, weaknesses, and areas for growth. By
tailoring professional development initiatives to meet teachers' diverse needs, educators are better equipped to
address the unique challenges they encounter in the classroom (Abella, et al., 2024).

Furthermore, ongoing support and training are essential for helping mathematics teachers navigate the
complexities of the K to 12 curriculum. Saxton et al. (2014) emphasized the need for sustained professional
learning communities where teachers can collaborate, share best practices, and receive ongoing support from
colleagues and mentors. These collaborative networks provide a platform for teachers to discuss challenges,
explore innovative teaching strategies, and collectively problem-solve.

Additionally, the implementation of technology-enhanced learning approaches requires continuous training and
support for mathematics teachers. Chen and Chan (2022) highlighted the importance of ongoing professional
development programs that focus on integrating technology into mathematics instruction. By providing teachers
with the necessary skills and resources, educators can effectively leverage technology to enhance teaching and
learning experiences.

Moreover, the provision of ongoing support and training is crucial for empowering mathematics teachers to address
the diverse needs of their students. Lo et al. (2017) emphasized the importance of differentiated instruction and
personalized learning approaches to accommodate students with varying levels of proficiency and learning styles.
Continuous professional development opportunities enable teachers to refine their instructional practices and adapt
to the changing needs of their students.

The need for ongoing support and training for mathematics teachers in the Philippines is paramount for sustaining
improvements in mathematics education quality. Continuous professional development opportunities, tailored to
the specific needs of teachers and schools, are essential for addressing the multifaceted challenges faced by
educators. By investing in ongoing support mechanisms, policymakers and educational leaders can empower
mathematics teachers to navigate the complexities of the K to 12 curriculum and foster a culture of continuous
improvement in mathematics education.

Conclusion:

This study has provided valuable insights into the challenges and opportunities surrounding mathematics education
in the Philippines, particularly within the context of the K to 12 curriculum. Through an examination of the
effectiveness of the curriculum, challenges faced by mathematics teachers, impact of professional development
programs, and the need for ongoing support and training, several key findings have emerged.

Firstly, the effectiveness of the K to 12 curriculum in improving mathematics education in the Philippines remains a
topic of debate. While some studies have reported positive outcomes such as improved student performance and
engagement, others have highlighted persistent challenges and gaps in implementation. This suggests the need for
continuous evaluation and refinement of the curriculum to ensure its alignment with educational goals and
objectives.

Secondly, mathematics teachers in the Philippines encounter various challenges in delivering quality instruction,
including inadequate subject knowledge, limited resources, and lack of support. Despite the positive impact of
professional development programs, the review underscores the ongoing need for tailored support mechanisms to
address the evolving challenges faced by mathematics teachers.

Thirdly, professional development programs have been shown to have a positive impact on instructional quality and
teacher confidence. Teachers who participate in these programs report gains in subject knowledge, pedagogical
skills, and the ability to implement innovative teaching strategies. However, sustaining these improvements
requires continuous support and training tailored to the specific needs of teachers and schools.

Addressing the challenges facing mathematics education in the Philippines requires a multifaceted approach that
involves collaboration between policymakers, educational leaders, teachers, and other stakeholders. Investing in
ongoing support mechanisms, personalized professional development opportunities, and resources to enhance
instructional quality is essential for fostering a culture of continuous improvement in mathematics education.

By addressing these challenges and capitalizing on opportunities for growth, the Philippines can strive towards its
goal of providing high-quality mathematics education that prepares students for success in the 21st century
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workforce. This study contributes to the broader conversation surrounding mathematics education reform and
underscores the importance of ongoing research, collaboration, and innovation in driving positive change in the
field.
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