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Abstract:

This research assessed the efficacy of Problem Based-Learning (PBL) approach and the
math problem-solving performance of the Grade 9 students in one of the boarding
schools in Talisay City, Cebu, for school year 2024-2025. This study was conducted using
a descriptive correlational research design with 232 respondents selected through
stratified random sampling. Two research instruments were facilitated, which were the
math problem-solving test questionnaire and the respondent’s perception of the efficacy
of the elements of PBL. The data gathered were treated using the weighted mean,
standard deviation, Pearson product-moment correlation, and t-test. The results revealed
that the elements of the PBL, the authentic elements, developing elements, collaborative
elements, and authentic assessment elements were evident in mathematics instruction
and assessment as perceived by the respondents. Results also showed that the majority
of the respondents performed satisfactorily in their math problem-solving activities,
while a significant number performed above the average. Further analysis revealed that
there was a significant relationship between the efficacy of problem-based learning and
math problem-solving performance of the respondents. It is concluded that PBL helps the
respondents in analyzing math problems, developing solutions, and applying knowledge
in practical contexts, which are necessary in real life. Hence, it is recommended that PBL
be widely used in teaching mathematics.

Keywords: mathematics education, problem-based learning, math problem-solving
performance, descriptive-correlational design, Talisay City, Cebu

1. Introduction

Problem-solving activity in Mathematics poses significant problems among students in
many aspects. Several factors, including short-term memory, long-term memory, the
capacity to recall mathematical knowledge, and visual and spatial perceptual abilities,
might contribute to students' poor understanding of mathematical problems (Gafoor &
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Kurukkan, 2015). Students’ inability to understand the problem, what data should be
used to solve it, and what to do with the problem's provided facts are issues related to
analytical and critical thinking abilities, which are crucial for solving math problems. By
encouraging students to look for new approaches when dealing with mathematics
problems, critical thinking helps improve creative problem-solving solutions (Su et al.,
2015). It is suggested to practice active engagement, transfer of learning, understanding
theories, and thinking map skills as ways to enhance critical thinking (Saunders & Wong,
2020). In this way, it will enable students to apply their prerequisites and prior lessons
that are crucial to developing a solution and interpreting them when presented with
math-related problems.

Every mathematical problem requires basic concepts and skills for them to master
the concept and solve a specific problem. Additionally, significant amounts of prior
knowledge and abstract thought are required to comprehend basic mathematical
concepts and acquire the requisite abilities (Wakhata et al., 2023). Through this, the
students will be able to familiarize and understand concepts such as manipulating
variables in Algebra and solving word problems.

Problem-based learning (PBL) is an approach that makes use of real-world
problems to enrich students’ critical thinking and problem-solving skills (Razak et al.,
2022). It is introduced to help the students deal with the problems they have encountered
when solving Math-related problems (Obut et al., 2024). The PBL approach develops
critical thinking, problem-solving abilities, and a deeper comprehension of math
concepts by engaging students in real-world problems (Manuaba et al., 2022). It is a
learner-centered approach since students discuss groups' pertinent issues before the
preparation and self-study process to recall their prior knowledge (Tong et al., 2021).
Additionally, this approach aids students in acquiring skills that are essential in real-life
circumstances, like teamwork, communication, and self-directed learning (Warnock &
Mohammadi-Aragh, 2016).

In the teaching process using PBL, the approach begins with introducing
meaningful, challenging, and contextualized, real-world problems to the students that
require critical thinking and problem-solving skills (Smith ef al., 2022). Students will then
brainstorm and discuss possible solutions and approaches to solve the problem (Yew &
Goh, 2016). Necessary resources and guidance to support students' exploration and
understanding of mathematical concepts related to the problem are then provided. It is
then that students are guided in analyzing and evaluating their solutions, helping them
identify errors and misconceptions as they try to present an answer to the problem
(Samsudin et al., 2021). This encourages students to reflect on and do self-assessments of
what they have learned and will be capable of assessing their skills in solving word
problems (Kumar et al., 2023). The outcome of PBL is manifested in the ability of the
students to analyze problems, interpret outcomes, improve problem-solving skills, have
a deeper understanding of mathematical concepts, and have increased motivation and
engagement to solve problems.

There are reports showing the impact of PBL in improving the students’ ability to
solve problems. The strategy has been shown to boost students' interest in mathematics,
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increase their capacity for problem-solving, and enhance their aptitude for learning
mathematics (Xia et al., 2008). Thus, it is anticipated that using the PBL technique will
improve students' mathematics learning outcomes.

The conventional way of teaching, which focuses on teacher-centered instruction,
leads to passive learning. According to Lapek (2018), a teacher-led approach can hinder
the development of essential 21st-century skills such as critical thinking and problem-
solving skills. This approach leaves a little room for learners to engage in active
exploration, collaboration and real-world problem-solving (Dole et al., 2016). In contrast,
approaches like PBL actively involve students in discovering solutions to real-life issues,
equipping them with skills for independent inquiry and adaptability in rapidly changing
environments.

Thus, the following circumstances prompted the researchers to investigate the
relationship between the mathematical performance of the students on a given problem-
solving activity and their perceptions of using a PBL to understand their experiences in
solving Math-related problems and help them improve their performance in
Mathematics.

2. Literature Review

This section highlights literature and studies that focus on how PBL enhances the
students” competence in solving problems, specifically in Mathematics.

PBL originated in higher education contexts during the late 1960s. It is described
as a learning approach that emerges from the process of actively engaging with and
working toward understanding or resolving a problem (Smith et al., 2022). This approach
allows students to collaborate in groups to tackle real-world tasks or challenges (Matlala,
2021). This hands-on approach encourages active engagement and problem-solving skills
development among students (Tong et al., 2021).

Hmelo-Silver (2004) noted the goals of PBL:

1) Developing the ability to apply learned concepts,
2) Cultivating efficient skills in solving problems,
3) Enhancing self-paced learning (SDL),

4) Promoting group work proficiency, and

5) Fostering self-motivation.

These elements help students acquire knowledge that can be applied in various
contexts, allowing adaptability and versatility. This also promotes student autonomy
during the mastery of the concept. This resulted in students exploring, discovering, and
engaging actively in their educational journey.

Several authors also mentioned PBL's techniques and the particular skills that
were developed, such as the capacity to think critically, evaluate, and solve complex, real-
world problems; to cooperate; to exhibit effective communication skills; and to use
content knowledge and intellectual skills to become lifelong learners (Duch et al., 2001).
Problems should also be realistic and relevant to learners' experiences to boost intrinsic
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motivation. Good problems give students feedback so they may assess how well their
knowledge, reasoning, and learning techniques worked (Hmelo-Silver & Eberbach, 2011)
The effectiveness of PBL is often assessed by examining students' learning outcomes,
cognition, metacognition, attitudes, and actions across different teaching approaches.
These factors are commonly used as indicators to gauge the impact of PBL in promoting
student learning and development (Lu et al., 2018). Several studies have illustrated that
PBL influences students' mathematical skills, including problem-solving skills.

In a study by Tong et al. (2021), findings reveal that most students in group
activities that use the approach allow them to improve their calculation and problem-
solving skills compared to the group of students that uses the conventional method.
Students find the activity exciting and show eagerness in learning to take similar lessons
in the future. Math learning activities by nature facilitate critical thinking development
by utilizing a contextualized problem in the PBL. Additionally, Aslan (2021) affirmed that
students' learning achievement with the PBL approach was significantly higher than that
of students in a group with the conventional approach. This illustrates that the PBL
approach has influenced the students” way of approaching the mathematical problems
presented to them.

Hu (2017) also found that students develop strong mathematical thinking habits
in their problem-solving through the guidance of the teacher. It allows them to explore
the inherent nature of mathematics on their own and develop an interest in mathematics
based on their desire to foster creative awareness about mathematics. It also indicates
that the use of PBL offers an atmosphere where students can solve math problems
independently without a lot of help from the learning providers. However, students may
seek suggestions if in case they are faced with some problems that are difficult to resolve
(Jian & Yang, 2022).

In a research conducted by Smith et al. (2022) on the set of principles of PBL model
if STEM education schools, the following principles are generated through data analysis:
(a) It emphasizes the development of adaptable knowledge, skills, and capabilities, (b) It
promotes active and strategic metacognitive reasoning, which involves students thinking
about their own thinking, (c) It fosters collaboration among students, driven by their
intrinsic motivation and (d) It presents problems that are embedded in real and rich
contexts.

Padmavathy and Mareesh (2013) also conducted a study on problem-based
learning in Mathematics and discovered that the PBL approach is more effective in
teaching Mathematics where teachers can develop critical thinkers, decision-makers, and
problem solvers, which is much necessary in the competitive world. It impacts learners
to have a positive attitude toward the Math subject, increases active participation,
motivation, and interest, and improves their performance.

A study on the influence of PBL senior secondary school students” performance
reported a difference in the students' performance using PBL and the traditional teaching
method (Fatade, 2013). The results illustrate that students performed better in the
interactive classroom set-up of the PBL, where students were challenged through the
questions and reasoning provided. This is also affirmed in the study of Etiubon and
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Ugwu (2016), which shows that students” understanding of Mathematics using PBL is
achieved through highly interactive and stimulating methods, where questions are used
to challenge students' critical thinking in relation to the assigned tasks. In this scenario,
students were able to own up their learning and learn independently. Exposing students
to a variety of routine and non-routine problems allows them to apply mathematical
concepts and understanding to real-life situations (Tupas, 2012). This approach makes
mathematics more relevant and enhances students' interest in the subject, making them
more eager to solve problems (Harefa, 2023).

While many pieces of research have proved the impact of PBL in Math teaching
and learning instructions, a study on the relationship between PBL and the problem-
solving skills of Grade 9 students, results showed that while the learners perceived the
approach to be effective, there shows no enough evidence that PBL significantly improve
the Math performance of the students (Arbo & Ching, 2022).

Moreover, compared to the conventional way of teaching Mathematics, PBL can
be more time-consuming (So & Kim, 2009). It was also observed that the approach is less
appropriate, especially for low-performing students. Additionally, it requires careful
planning and preparation, such as designing meaningful, challenging, and
contextualized problems that align with the curriculum (Hmelo-Silver, 2004). Also, with
this approach, students need sufficient time to explore and solve complex problems,
which may result in less coverage of content within a given timeframe. Additionally,
some students may actually need assistance and need help with how the PBL works, as
it requires them to take ownership and be more responsible for their learning and may
provide a complex level of structure than traditional teaching methods. Lastly, assessing
student learning in PBL can be challenging (Alkhasawneh et al., 2008). Assessments like
paper-pencil tests and standardized tests that make use of conventional methods are
shown to not effectively assess the extent of understanding and problem-solving skills
developed through PBL. Educators need to develop alternative assessment strategies that
align with the goals and outcomes of PBL (Alt & Raichel, 2020).

Several studies on PBL suggest that it has several advantages on the learning
performance of the students. PBL can be effective across various disciplines and
educational levels. However, it should also be noted that PBL requires careful planning,
support, and appropriate assessment strategies to ensure its effectiveness.

The integration of key educational theories such as constructivism, situated
learning, metacognition, and transformative learning supports the pedagogical
foundation of PBL. These suggest that meaningful learning occurs based on hands-on
experiences, contextualized activities, critical reflection, and encountering challenging
and real-world problems.

On the other hand, DepEd Order No. 35 s. 2016 and the Enhanced Basic Education
Act (RA No. 10533) further reinforce PBL in enhancing the learning standards in
education and preparing students in the 21st century.

Furthermore, the different literature and studies reviewed in this study highlight
the important role of the PBL approach in students’ mathematical problem-solving
performance. Numerous studies reviewed emphasize that PBL fosters critical thinking,
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collaborative learning, and a deeper understanding of mathematical concepts, enabling
students to provide solutions to real-world math scenarios. The theoretical foundation
for exploring the impact of PBL in mathematics justifies its application in addressing
challenges in students' math problem-solving proficiency.

3. Material and Methods

This study employed a descriptive correlational research design to fully understand the
influence of PBL on the math problem-solving performance of the Grade 9 students in
one of the private boarding schools in Talisay City, Cebu. The study was conducted
among 232 respondents who were already in the second quarter of the school year 2024-
2025, as this quarter thoroughly emphasizes problem-solving activities using quadratic
equations, quadratic inequality, quadratic function, and variation. These students were
selected through stratified random sampling.

The implementation of PBL in the school takes place throughout the academic year
as an integral part of the teaching strategy. Both students and teachers were provided
with a comprehensive orientation to understand the PBL approach, focusing on its
application in delivering math lessons. This ensures familiarity with the PBL process,
including its objectives, structure, and expected outcomes. Consequently, the students,
having been properly prepared and engaged in the PBL framework, are in a prime
position for the study. The gathered data will focus on various aspects of their learning
experience, including problem-solving skills, collaboration, and overall engagement with
the PBL approach.

In this research, a letter was forwarded to the school administrator to seek
approval to pursue the study. After permission was granted, an informed assent was
obtained from the respondents. During this phase, students were given an orientation
about the study and its purpose and given clear instructions on how to complete the
questionnaires. Two questionnaires were used in collecting the data, (1) an adapted and
modified questionnaire from Arbo and Ching (2022) was used to measure the students'
perception of the efficacy of the elements of the PBL approach and (2) the problem-
solving activity questionnaire that contains real-world problems relevant to quarter 2
content standards of the Grade mathematics curriculum. The students' perceptions of the
efficacy of PBL elements were assessed using weighted mean and standard deviation.
Students' problem-solving performance was assessed using a performance rating scale.
Finally, the Pearson Correlation Coefficient and t-test were employed in testing the
significance of the relationship between the research variables.

4. Results and Discussion
This section outlines the analysis of data and its interpretation with the goal of

determining the efficacy of PBL and its relation to the respondents’ math problem-solving
performance.
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Table 1: Level of Efficacy of Authentic Elements of PBL Approach

Indicators x SD Ver.ba¥
Description
Being exposed to PBL ...
1. helps me be familiarized with word problems. 3.535 | 0.768 Evident
S hat
2. makes me competent to solve word problems given. 3.209 | 0.787 omewna
Evident

3. aids me to relate the condition in the problem to real-life 3.635 | 0.880 Evident
contexts.

4. provides me with detailed evidence of authentic situations 3565 | 0.772 Evident
from the problems.

5. helps me associate learned concepts with real practice. 3.722 | 0.782 Evident

General Weight 3.533 | 0.798 Evident

Legend: 4.21-5.00 Highly Evident, 3.41-4.20 Evident, 2.61-3.40 Somewhat Evident, 1.81-2.60 Less Evident,
1.00-1.80 Not Evident

Table 1 illustrates the perceived level of efficacy of the authenticity elements of the PBL
approach. It can be observed that item 5 is the highest rated item, where respondents
often see PBL helping them in associating learned concepts with real practice. Similarly,
Items 1, 3, and 4 reflect respondents' acknowledgment of PBL's relevance in promoting
real-life applications. Findings were affirmed in the study of AlAli (2024) that PBL fosters
problem-solving activity by immersing students in complex, real-world problems that
require critical thinking and application of knowledge to find practical solutions. On the
other hand, PBL helps students build strong problem-solving skills by encouraging them
to employ theoretical concepts to solve authentic problems (Hmelo-Silver, 2004).
However, Item 2 reveals that respondents require additional support to maximize the
benefits of PBL and improve their competence in solving word problems.

This indicates that PBL is perceived as effective in enhancing students' problem-
solving skills and their ability to relate learned concepts to real-world situations (Savery,
2006). In the study of Singha and Singha (2024), developing problem-solving skills among
students will greatly influence the students’ learning outcomes. This suggests that when
students are exposed to various problem-solving activities, they are more likely to
perform better in Math, which indicates an overall improvement in academic
performance. The findings indicate the positive impact of PBL's authentic elements in
achieving its educational objectives.
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Table 2: Level of Efficacy of Collaborative Elements of the PBL Approach

— Verbal
Indicators x SD er.ba.
Description
Being exposed to PBL ...
1. makes me aware of adapting ideas and strategies in solving .
. 3.800 | 0.779 Evident
problems from my instructor.
2. 1 a.m now able to solve word problems through interaction 3548 | 0.864 Evident
with my teacher.
3. 1 2 able to get the idea I want to know by discussing it 3848 | 0.856 Evident
with my teacher.
4. My learmr.lg abl'hty is developed through work 3904 | 0.825 Evident
collaboration with my teacher.
5. Ican present information, findings, and arguments clearly, Somewhat
. . . 3.043 | 0.679 _
concisely, and logically in class. Evident
hat
6. Iam more confident in engaging in the course discussion. 3.226 | 0.760 Som.ew a
Evident
7. Ican develop 1dea§ and use styles appropriate to the 3535 | 0739 Evident
purpose and learning tasks.
8. I can clearly address alternatives, opinions, and perspectives Somewhat
. . . 3.139 | 0.769 .
with confidence and logic. Evident
9. 1 el speak clearly and participate actively in class 3296 | 0.837 Somlewhat
discussions. Evident
General Weight 3.474 | 0.790 Evident

Legend: 4.21-5.00 Highly Evident, 3.41-4.20 Evident, 2.61-3.40 Somewhat Evident, 1.81-2.60 Less Evident,
1.00-1.80 Not Evident

Table 2 indicates the perceived efficacy of the collaborative elements of the PBL. Item 4,
which received the highest rating, highlights respondents' belief that teacher-student
collaboration significantly enhances their learning capabilities. Similarly, Items 1 and 3
emphasize the importance of teacher guidance and interaction in fostering problem-
solving skills. This aligns with the findings of Cagatan and Quirap (2024), who reported
a significant relationship between teacher-student collaboration and learning outcomes.
A study by Dolmans et al. (2005) emphasizes the crucial role of teacher and student
collaboration, where the teacher acts as a facilitator in guiding students through the
problem-solving process and fostering a collaborative environment.

However, some items rated as "somewhat evident," such as Items 5, 6, 8, and 9,
suggest areas for improvement. These findings indicate the need for greater emphasis on
building students' confidence and clarity in communication and discussion during
collaborative activities.

Overall, the findings demonstrate that the collaborative elements of PBL positively
influence learning, though targeted efforts to address identified gaps could further
enhance its impact. Collaborative learning in PBL settings enhances problem-solving
abilities, which promote teamwork, communication and shared responsibility for finding
solutions, thus leading to deeper learning and better knowledge applications (Sugianto,
2022).
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Table 3: Level of Efficacy of Developing Elements of the PBL Approach

Indicators x SD Ver.ba¥
Description

Being exposed to PBL ...

1. helps me enhance my ability to learn. 4291 | 0.786 Highly Evident
2. enhances my critical thinking skills. 4.070 | 0.784 Evident

3. improves my strategy for learning. 4.022 | 0.779 Evident

4. helps me to enhance my computational skills. 3.909 | 0.839 Evident

5. ensures mastery of the most essential learning competency 3.609 | 0.756 Evident
General Weight 3.980 | 0.789 Evident

Legend: 4.21-5.00 Highly Evident, 3.41-4.20 Evident, 2.61-3.40 Somewhat Evident, 1.81-2.60 Less Evident,
1.00-1.80 Not Evident

Table 3 shows the perceived level of efficacy of the developmental elements of the PBL
approach. Items 1, 2, and 3 received a significantly higher rating from the respondents.
This reflects respondents' strong belief that PBL significantly improves their learning
capacity and appreciation for PBL's emphasis on fostering advanced thinking and
learning strategies. This demonstrates that PBL has played its role in developing the
needed skills for the students, such as enhancing the ability to learn the concepts in
Mathematics, computation and critical thinking skills, developing strategies for learning
and mastery of the learning competencies.

A study by Sungur and Tekkaya (2006) reaffirmed the effects of PBL, where it not
only enhances the students' critical thinking skills but improves students’ ability to
regulate learning proofs and develop effective learning strategies. PBL also fosters self-
directed learning where students can develop effective strategies in addressing complex
problems (Awan, 2017). The findings highlight PBL's efficacy in cultivating skills such as
learning capacity and critical thinking (Voon et al., 2022). These skills enable students to
achieve a profound comprehension of concepts through comprehensive development.

Table 4: Level of Efficacy of Authentic Assessment Elements of PBL Approach

Indicators x SD Ver.ba¥
Description
Being exposed to PBL ...
1. provides learning assessments that establish my creativity, .
. . - 3.604 | 0.715 Evident

conciseness, and logical ability.

2. allov_vs me to experience answering assessments with high- 3670 | 0.849 Evident
quality questions that engage us to solve them correctly.

3. helps me think and use different strategies in solving math 3839 | 0.833 Evident
problems.

4. provides assessments that are linked to references for future 352 | 0775 Evident
endeavors.

5. provides a Va'rlety o'f assessments for me to enhance my 3778 | 0.803 Evident
problem-solving skills.

General Weight 3.683 | 0.795 Evident

Legend: 4.21-5.00 Highly Evident, 3.41-4.20 Evident, 2.61-3.40 Somewhat Evident, 1.81-2.60 Less Evident,
1.00-1.80 Not Evident
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Table 4 reveals that respondents view the authentic assessment elements of the PBL
approach. Item 3, which receives the highest rating, emphasizes the effectiveness of
varied assessment methods in developing problem-solving competencies. Similarly,
Items 1, 2, 4, and 5 highlight how assessments align with real-world applications of
problem-solving activities. The findings reflect a positive evaluation of PBL's use of
assessments to improve learning outcomes. Authentic assessments provide students with
opportunities to evaluate their learning and improve their performance while also
clarifying expectations prior to assessment (Blumberg, 2015).

This implies that authentic assessment elements of PBL are beneficial in fostering
logical thinking and problem-solving abilities while also strengthening the connection
between PBL activities and real-world applications. In a study by Ampadu and Adjei-
Boateng (2021), the authentic assessment in PBL deepens students” understanding and
improves their ability to apply learned concepts in practical settings. Additionally, the
assessment strategies of PBL, such as real-world tasks, enhance students’ engagement
and help them connect their learning to solving and learning real-world problems (Sihite
& Pangaribuan, 2023).

Table 5: Level of Efficacy of the Elements of the PBL Approach

Elements x SD Velzba.l
Description
Authentic Elements 3.533 0.798 Evident
Collaborative Elements 3.474 0.790 Evident
Developing Elements 3.980 0.789 Evident
Authentic Assessment Elements 3.683 0.795 Evident
General Weight 3.668 0.793 Evident

Legend: 4.21-5.00 Highly Evident, 3.41-4.20 Evident, 2.61-3.40 Somewhat Evident, 1.81-2.60 Less Evident,
1.00-1.80 Not Evident

Based on table 5, the developing elements receive the highest rating, which signifies that
PBL enables students to develop critical thinking skills and problem-solving skills (Tanna
et al., 2022). These skills are significant in finding solutions when dealing with real-life
contexts. Also, the authentic elements, collaborative elements and authentic assessment
elements receive a significant rating, which implies that students’” learning experiences
allow them to apply learned concepts in looking for solutions, fostering key competencies
in analyzing and reasoning. These findings reaffirm PBL's potential as a transformative
educational strategy, offering a modern framework that aligns with 21st-century
educational goals. A study on the broad impact of PBL on student outcomes, the study
highlighted the positive influence of PBL on students” analysis and reasoning, self-drive,
engagement, and retention of knowledge (Cook & Artino, 2022). PBL facilitates deeper
learning and prepares students for real-world challenges in a collaborative environment
(Ni'mah et al., 2024).

To fully realize the potential of PBL, targeted refinements are necessary. This
includes providing adequate training for educators in PBL implementation and
designing more inclusive and engaging problem scenarios. By addressing these areas,
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PBL can further enhance its impact which would also prepare students to excel in diverse
real-world settings.

Table 6: Mathematics Problem-Solving Performance of the Respondents

Score | Verbal Description f %
32-40 | Outstanding 46 19.83
24-31 | Very Satisfactory 75 32.33
16-23 | Satisfactory 91 39.22
8-15 Fairly Satisfactory 18 7.76
0-7 Poor 2 0.86
Total 232 100

Table 6 shows that most respondents achieved satisfactory performance in their math
problem-solving activities, comprising 39.22% (n=91) of the respondents. Additionally,
32.33% (n=75) attained very satisfactory performance, and 19.83% (n=46) excelled with
outstanding performance. Meanwhile, 7.76% (n=18) scored fairly satisfactorily, and a
small subset, 0.86% (n=2), demonstrated a level requiring significant improvement.

These results emphasize that most of the respondents have commendable
problem-solving skills, indicating a strong understanding of the concepts and strategies
taught. However, a small subset of students with below-average performance points to
the need for targeted interventions, such as additional guidance or differentiated
instruction, to help them improve their outcomes.

Overall, the distribution of scores reflects a positive trend in math problem-solving
performance, suggesting that most students are effectively grasping and applying the
concepts. This underscores the success of the PBL used, while also identifying aspects for
improvements to ensure all learners achieve their full potential.

Table 7: Test of Significance of Relationship Between the Efficacy of PBL
Approach and Math Problem-Solving Performance of the Respondents

Variables T Strengtlt of P Decision | Remarks
value Correlation value

Efficacy of the PBL Approach Reject

and Math Problem Solving 0.497 Weak Positive 0.000 Ho Significant

Performance

*significant at p<0.05 (two-tailed)

The analysis through PPMC reveals a correlation coefficient r = 0.497, which signifies that
there is a moderately strong correlation between the two variables tested. In addition,
further analysis through t-test showed a p-value of 0.000, which is less than 0.05. Thus,
the null hypothesis is rejected, which suggests that there is a significant relationship
between the efficacy of the PBL approach and math problem-solving performance of the
respondents.

The findings demonstrate that the PBL approach significantly influences helping
students connect mathematical concepts to real-life situations, making the math subject
more relevant and engaging (Arbo & Ching, 2022). This relevance increases students’
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interest and motivates them to approach problem-solving with greater enthusiasm
(Tupas, 2012).

PBL also enables students to connect to real-world applications and allows
students to perform better in their math problem-solving activities (Shanta, 2022). It also
enhances students” ability to connect theoretical knowledge to real-world applications,
especially in mathematics, by engaging in practical problem-solving activities (Savery,
2006).

Additionally, the collaborative elements of PBL enable students to collaborate with
peers and teachers, improve communication of possible answers to problems and thus
lead to perform satisfactorily in their math problem-solving activities. The result
reaffirmed the study of Hmelo-Silver and Barrows (2021) on the collaborative nature of
PBL that students’ interaction with peers and teachers enhances communication skills,
fosters teamwork and leads to improved problem-solving abilities where students can
share strategies and collectively develop solutions.

Furthermore, the results also suggest that PBL provided students an opportunity
to enhance their computation skills, critical thinking skills and learning strategies
(Simanjuntak et al., 2021). This allows students to master math concepts, which leads to
improved mathematics problem-solving performance. The study of Kassab et al. (2023)
on how PBL works it highlights how PBL promotes the development of necessary skills
by engaging in different complex problem-solving tasks. The mastery of core concepts in
the PBL environment results in enhanced problem-solving performance.

Moreover, it signifies that the evaluation of students” performance in PBL settings
through formative and summative assessments enables them to have a satisfactory
performance in their math problem-solving activities. To reinforce students’ math
performance, authentic real-world scenarios should be used in the evaluation processes.
Including real-world problem-solving tasks enhances students’ understanding and
application of mathematical concepts (Koh et al., 2019).

Although mathematics can present challenges for many learners, PBL offers a
supportive framework that encourages collaboration and active participation. With this
approach, students can develop creative solutions and a deeper understanding.

5. Recommendations

In view of the study's findings, it is recommended that Problem-Based Learning (PBL) is
continuously implemented throughout the academic year with regular assessments to
identify areas for improvement. Teachers should also conduct formative assessments of
student performance, which are crucial to improving the implementation of PBL for it to
be more responsive to students” needs.

To enhance the impact of PBL in education, students should be provided with
authentic and contextualized math word problems. By engaging in these types of
problems, students can make use of their mathematical knowledge, which increases their
motivation and engagement.
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Given that PBL thrives on collaboration, it encourages group work and peer
activities. Students should be laid up with various chances to work in diverse groups,
where they can share and learn from different perspectives.

6. Conclusion

Based on the research findings, PBL has played a significant role in enhancing the
performance of the students, especially in math problem-solving activities. Its efficacy in
mathematics instruction is evident and can be further achieved through teacher’s training
on how to implement and carry out PBL, which includes the designing of engaging,
authentic problem scenarios.

The results also highlighted the importance of PBL in education, which is
highlighted by its ability to enrich logic and reasoning, critical thinking, collaboration,
and problem-solving skills. By integrating real-world and contextual problems into the
learning process, PBL aligns with educational objectives that promote in-depth and
lifelong learning.

Moreover, PBL proved to help prepare the students to deal with real-life
challenges. It provides them with opportunities to analyze situations and problems
towards developing solutions and use them in practical contexts, equipping them with
essential skills.
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