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Problem-Based Learning in Mathematics: Increasing Student
Engagement
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Abstract. This study explored the strategies of teachers in teaching problem-based learning in
Mathematics to increase student engagement. There were ten (10) teachers of Davao Central
District, Division of Davao City who participated in the study. This study made use of a
phenomenological approach to extract the ideas of the participants. The in-depth interview was
employed to gather information with regard to their respective teaching strategies and coping
mechanisms. Using the thematic analysis, the following themes emerged: the strategies of
teachers dealt with selecting relevant problems, facilitating student inquiry, and adjusting the
complexity. The identified coping mechanisms with the challenges were intensifying student
engagement, adapting to varied learning styles, and ensuring equity in learning. The insights
drawn from the findings of the study were contextualizing relevance, enhancing lifelong
learning skills, and imposing intrinsic motivation. Results revealed that teachers as facilitators
of learning should accommodate learners’ diverse needs to increase student engagement.
Providing them with engaging and interactive activities can also develop critical and problem-
solving skills. Moreover, scaffolding the lessons and providing meaningful opportunities for all
so that learners can make connections and increase engagement and understanding. To make
this study meaningful, publication in a reputable journal is essential.
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1. Introduction

Mathematics education has long been a
topic of discussion, with educators constantly
seeking ways to enhance student engagement
and improve learning outcomes. One ap-
proach that has gained traction in recent years
is Problem-Based Learning (PBL). The tradi-
tional approach to teaching mathematics often
involves the transmission of knowledge from
teacher to student through lectures and repet-
itive exercises. However, research has shown
that this passive learning method can lead to dis-

engagement, lack of motivation, and limited un-
derstanding of mathematical concepts. On the
other hand, PBL offers an alternative approach
that actively engages students in the learning
process, fostering a deeper connection between
theory and practice. Engaging students in math
is a critical issue globally, and several countries
have been implementing various strategies to
improve math education and student engage-
ment. The Programme for International Stu-
dent Assessment (PISA) rankings often serve
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as a benchmark for math education. Countries
like Singapore, China, Japan, and South Korea
have consistently ranked high in math achieve-
ment and engagement according to PISA as-
sessments. These countries often emphasize
problem-solving, critical thinking, and concep-
tual understanding in their math curriculum, as
revealed by the OECD (2018). Socioeconomic
status (SES) strongly influences math engage-
ment and achievement. Students from disadvan-
taged backgrounds often face barriers such as
limited access to resources, inadequate school
facilities, and lack of parental support, which
hinder their engagement in mathematics (Rear-
don et al., 2019). Countries like Canada and
Norway implement policies aimed at reducing
socioeconomic disparities in education, thereby
improving math engagement among marginal-
ized groups. This finding is congruent with the
notion of the OECD (2020). The integration of
technology in math education is a global trend
that can enhance student engagement. Coun-
tries like the United States and South Korea
leverage educational technologies such as inter-
active apps, simulations, and online platforms to
make mathematics more interactive and acces-
sible as mentioned by Suh Park (2019). How-
ever, ensuring equitable access to technology
remains a challenge in many regions, particu-
larly in developing countries (UNESCO, 2019).
In Malaysia, the study by Mokhtar et al. (2019)
showed that students have difficulty understand-
ing the keywords fail to convert to the correct
mathematical sentence, mathematics compre-
hension, and basic concepts, and do not like to
read long questions. Narratives of mathemat-
ics difficulty were also reported in Indonesia,
where students faced difficulties in solving nu-
meracy problems, placing unit number values,
and distinguishing the symbols of counting op-
erations (Sakilah et al., 2018). In addition, it

showed that students have a lack of interest in
reading math problems or practicing mathemat-
ical skills. In the Philippines, students have dif-
ficulty in comprehension, selecting a strategy,
computing the problem, and careless solving
skills (Mangulabnan, 2016). Preclaro’s (2019)
study also showed that Filipino students have
learning difficulties such as retrieving mathe-
matics facts, mathematics language, and solv-
ing word problems. In addition, it revealed that
students faced various challenges in learning
mathematics, including difficulty in compre-
hending the problem, selecting a strategy, and
careless solving skills. Student engagement in
math is a critical issue in the Philippines, as it
is in many other countries. One challenge is
making the math curriculum more relevant and
engaging for students. Incorporating real-life
applications and contextualizing math problems
can enhance student interest and understand-
ing, as mentioned by David et al. (2020). En-
suring that math teachers are well-trained and
equipped with effective teaching strategies is
crucial for fostering student engagement. Pro-
fessional development programs focusing on
innovative teaching methods can be beneficial
(Ong Reyes, 2021). Integrating technology,
such as educational apps and online resources,
into math instruction can make learning more in-
teractive and engaging for students, particularly
in remote or underserved areas (Cruz Santos,
2023). By addressing these issues and imple-
menting evidence-based strategies, educators in
the Philippines can work towards improving stu-
dent engagement and achievement in mathemat-
ics. Hence, considering all the existing issues
regarding student engagement in mathematics,
the research opted to explore problem-based
learning as a strategy for teachers to increase
student engagement in mathematics.

1.1. Purpose of the Study—The study was a phenomenological inquiry that explored problem-
based learning in mathematics. It aimed to investigate the effectiveness of problem-based learning
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in increasing student engagement. Problem-based learning (PBL) is an educational method
that focuses on engaging students in solving real-world problems, encouraging critical thinking,
collaboration, and independent learning. By conducting a study on PBL in mathematics, the
researcher assessed whether this approach enhances student engagement compared to traditional
instructional methods. Student engagement refers to students’ level of involvement, interest, and
motivation in their learning activities. Engaged students are more likely to actively participate,
persist in their tasks, and develop a deeper understanding of the subject matter. Hung, W. (2019)
discusses the practical challenges and strategies for designing effective PBL activities. Teachers
must create real-world problems that are relevant and engaging for students, ensuring that these
problems are complex enough to challenge students’ critical thinking and problem-solving skills.
The study would typically involve implementing problem-based learning strategies in a mathemat-
ics classroom and collecting data to measure student engagement. Data may be collected through
observations, surveys, interviews, or assessments designed to gauge students’ attitudes, behaviors,
and perceptions toward mathematics and their learning experiences. The researcher also compared
the engagement levels of students who receive problem-based instruction with those who receive
traditional instruction. The study’s findings may provide valuable insights into the effectiveness of
problem-based learning in mathematics and its impact on student engagement. This information
may help educators and policymakers make informed decisions about instructional practices and
curriculum design to improve student’s learning experiences and outcomes in mathematics.

1.2. Research Questions—In line to explore the strategies of teachers in teaching problem-
based learning in mathematics, including the coping mechanisms with the challenges that they
encountered, this study specifically sought answers to the following research questions:

(1) What are the strategies of teachers in teaching problem-based learning in mathematics?
(2) How do teachers cope with the challenges encountered in problem-based learning in

Mathematics?
(3) What insights can be drawn from problem-based learning in Mathematics?

1.3. Definition of Terms—To fully under-
stand the terms used in this study, the following
are defined operationally: Problem-based learn-
ing (PBL). It was a teaching strategy in which
teachers present content using real-world exam-
ples and scenarios. It is a strategy that organizes

mathematics teaching around problem-solving
activities with opportunities to think critically,
present their own creative ideas, and communi-
cate mathematically. Student engagement refers
to the degree of attention, curiosity, interest, op-
timism, and passion that students show when
they are learning or being taught.

1.4. Significant of the Study—Problem-
based learning in mathematics can enhance stu-
dents’ mathematical learning experiences and
outcomes and provide insights for educators
and policymakers on effective instructional ap-
proaches in mathematics education. This study
may find significance in the following: Depart-
ment of Education. By incorporating PBL as a

teaching and learning strategy, the department
may encourage educators to design math lessons
that revolve around real-world problems, fos-
tering student engagement and critical think-
ing skills. The department may provide profes-
sional development opportunities for teachers
to enhance their understanding and implemen-
tation of PBL in mathematics. School admin-
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istrators. School administrators may advocate
for and support the implementation of PBL in
mathematics by promoting its benefits to teach-
ers, parents, and the wider school community.
They may allocate resources, provide profes-
sional development opportunities, and create a
supportive environment for teachers to adopt
PBL practices. Administrators may ensure that
the school’s mathematics curriculum aligns with
the principles and goals of PBL. Administrators
may organize professional development work-
shops, seminars, or coaching sessions to train
teachers in PBL pedagogy and strategies spe-
cific to mathematics. They may also facilitate
collaborative planning and sharing of best prac-
tices among teachers, creating opportunities for
them to learn from each other’s experiences
and refine their PBL implementation. Teach-
ers. Teachers act as facilitators, guiding students
through the problem-solving process. They may
provide support and resources, encourage crit-
ical thinking, and help students make connec-
tions between concepts. By offering guidance,
teachers may ensure that students remain on

track and meet the learning objectives. Teachers
may select relevant and challenging problems
that align with the learning objectives. Parents.
Parents may provide a positive and support-
ive environment by encouraging their child’s
efforts in problem-solving and expressing be-
lief in their ability to succeed. This motiva-
tion helps students develop a growth mindset
and fosters a sense of engagement and persever-
ance. Parents may actively participate in their
child’s mathematical learning process. They
may discuss math problems, ask probing ques-
tions, and show interest in their child’s problem-
solving strategies. Students. In PBL, students
actively participate in solving authentic, mean-
ingful mathematical problems. They may en-
gage in inquiry, critical thinking, and problem-
solving skills, which enhances their interest and
motivation in the subject. PBL promotes collab-
orative learning, where students work together
in small groups to solve problems. They may
discuss ideas, share strategies, and learn from
one another.

1.5. Theoretical Lens—This study dealt
with the perspective of problem-based learn-
ing in mathematics as a way to increase stu-
dent engagement. It was based on the Socio-
Constructivism Theory - Lev Vygotsky: Lev
Vygotsky was a Soviet psychologist who intro-
duced the socio-constructivism theory. Accord-
ing to this theory, learning is a social process
that occurs through interactions with others. In
the context of PBL in mathematics, students
collaborate and communicate with their peers,
teachers, and experts to solve complex prob-
lems. By engaging in discussions and sharing
their perspectives, students can construct math-
ematical knowledge and develop higher-order
thinking skills. Social constructivism focuses
on the collaborative nature of learning. Knowl-
edge develops from how people interact with

each other, their culture, and society at large.
Students rely on others to help create their build-
ing blocks, and learning from others helps them
construct their own knowledge and reality. So-
cial constructivism was a learning theory pro-
pounded by Lev Vygotsky in 1968. The theory
states that language and culture are the frame-
works through which humans experience, com-
municate, and understand reality. According to
Vygotsky, language and culture play essential
roles both in human intellectual development
and in how humans perceive the world. This
is to say that learning concepts are transmitted
by means of language, interpreted, and under-
stood by experience and interactions within a
cultural setting. Since it takes a group of peo-
ple to have language and culture to construct
cognitive structures, knowledge, therefore, is
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not only socially constructed but co-constructed.
The link here is that while the constructivist
sees knowledge as what students construct by
themselves based on the experiences they gather
from their environment, the social constructivist
sees knowledge as what students do in collab-
oration with other students, teachers and peers.
Social constructivism describes as variety of
cognitive constructivism that emphasizes the
collaborative nature of learning under the guid-
ance of a facilitator or in collaboration with
other students. In social constructivism, chil-
dren’s understanding is shaped not only through
adaptive encounters with the physical world but
also through interactions between people in re-
lation to a world that is not merely physical and
apprehended by the senses but cultural, mean-
ingful, and significant, and made so primarily by
language. Social Constructivism recognizes the
social aspect of learning and the use of conversa-
tion, interaction with others, and the application
of knowledge as an essential aspect of learning
and a means to achieving learning objectives.
Vygotsky believed that the lifelong process of
development is dependent on social interaction
and that social learning actually leads to cogni-
tive development. In other words, all learning
tasks (irrespective of the level of difficulty), can
be performed by learners under adult guidance
or with peer collaboration. This theory helps
to give a backup to the establishment of op-
portunities for students to collaborate with the
teacher and peers in constructing knowledge
and understanding. Social constructivism was
also called collaborative learning because it was
based on interaction, discussion, and sharing
among students. This teaching strategy allows

for a range of groupings and interactive meth-
ods. These may include total class discussions,
small group discussions, or students working
in pairs on given projects or assignments. The
underlying factor of the theory is that learners
work in groups sharing ideas, brainstorming,
trying to discover cause and effect, finding an-
swers to problems, or just creating something
new to add to existing knowledge. This is also
supported by Cognitive Load Theory (CLT).
This was developed by educational psycholo-
gist John Sweller (2011). It was a theoretical
framework that aimed to understand how the hu-
man mind processes information and how this
impacts learning. The core idea behind CLT
was that the capacity of working memory was
limited, and when learners are presented with
new information, they face a cognitive load - the
mental effort required to process that informa-
tion. In other words, this theory focuses on the
limitations of working memory and suggests
that effective learning occurs when cognitive
load is managed appropriately. PBL tasks that
were challenging but not overwhelming could
help optimize cognitive load (Sweller, 1988).
Shown in Figure 1 was the interconnection be-
tween the two research questions, the Lived
experiences of Strategies of teachers in teaching
problem-based learning in mathematics, and the
coping mechanisms of teachers with the chal-
lenges in teaching problem-based learning in
mathematics that would result in the common
denominator which is Insights Learned from
the experiences of Insights drawn from the find-
ings of the study on problem-based learning in
mathematics.

2. Methodology

This chapter discusses the research design, the role of the researcher, the research participants,
the data collection and analysis, the trustworthiness, and the ethical considerations of the study.
The three most common qualitative methods are participant observation, in-depth interviews,
and focus groups. Each method was particularly suited for obtaining a specific type of data.
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Fig. 1. The Conceptual Framework of the Study
Participant observation is appropriate for collecting data on naturally occurring behaviors in their
usual contexts. In-depth Interviews (IDI) were optimal for collecting data on individuals’ personal
histories, perspectives, and experiences, particularly when sensitive topics are being explored.
Focus groups are effective in eliciting data on the cultural norms of a group and in generating broad
overviews of issues of concern to the cultural groups or subgroups represented. Patton (2002)
defines phenomenology as an inquiry that asks the question,” What is the structure and essence
of the experience of his phenomenon for these people? “The goal of this research worked well
with this definition in trying to understand the experiences of teachers while employing strategies
in teaching problem-based learning in Mathematics. Giorgi (2007) cautioned researchers to be
prepared for an investigation that is greater in both depth and breadth than the offered description
implied. He suggested information be viewed as only the tip of the iceberg.

2.1. Philosophical Assumptions—A philo-
sophical assumption is a framework used to col-
lect, analyze, and interpret data in a specific
field of study. It establishes the background
used to reach conclusions and decisions. Typ-
ical philosophical assumptions have different
types and were elaborated. A good research
undertaking begins with the selection of the
topic, problem, or area of interest, as well as
the paradigm. Stanage (1987) traces ‘paradigm
‘ back to its Greek (paradigm) and Latin origins
(paradigm), meaning pattern, model, or example
among examples, an exemplar or model to fol-
low according to which design actions are taken.
Differently stated, a paradigm is an action of
submitting to a view. This view is supported

by Denzin and Lincoln (2000), who defend a
research paradigm as a “basic set of beliefs that
guide action”, dealing with first principles, “ulti-
mate’s or the researcher’s worldview or philoso-
phy. Ontology. This part of the research pertains
to how the issue relates to the nature of reality.
According to Creswell (2012), reality was sub-
jective and multiple, as seen by participants in
the study. The ontological issue addresses the
nature of reality for the qualitative researcher.
Reality is constructed by individuals involved in
the research situation. Thus, multiple realists ex-
ist, such as the realities of the researcher, those
of individuals being investigated, and those of
the reader or audiences interpreting the study.
In this study, realities on the strategies of teach-
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ers were discussed by the participants and tried
to look into their ways in coping with the chal-
lenges. In this study, I relied on the voices and
interpretations of the participants through ex-
tensive quotes and themes that reflected their
words and provided evidence of different per-
spectives. The answers of the participants to
the study were coded and analyzed to build and
construct the commonality and discreteness of
responses. I made sure that the responses of
the participants were carefully coded to ensure
the reliability of the result. The researcher up-
held the authenticity of the responses and pre-
cluded from making personal bias as the study
progressed. Epistemology. This refers to the
awareness of how knowledge claims are justi-
fied by staying as close to the participants as
possible during the study in order to obtain first-
hand information. Guba and Lincoln (1985),
as cited by Creswell (2013), state that on the
epistemological assumption, the researcher at-
tempted to lessen distance himself or herself
from the participants. He suggests that being a
researcher he or she collaborates, spends time
in the field with participants, and becomes an
“insider” based on Davidson (2000) and Jones
(2011). I identified phenomenology with the-
matic analysis as the best means for this type
of study. In this regard, individual researchers
“hold explicit belief.” The intention of this study

is to gather information from the participants
or the teachers who employed problem-based
learning as a teaching strategy. I assured that
I would establish a close interaction with the
participants to gain direct information that shed
light on the knowledge behind the inquiry, par-
ticularly on the experiences and challenges of
the teachers employing problem-based learn-
ing to increase student engagement. Axiology
refers to the role of values in research. Creswell
(2013) avers that the role of values in a study
is significant. Axiology suggests that the re-
searcher openly discusses values that shape the
narrative and includes their own interpretation
in conjunction with the interpretation of partic-
ipants. I upheld the dignity and value of every
detail of information obtained from the partici-
pants. The researcher understood the personal
and value-laden nature of the information gath-
ered from the study. Therefore, I preserved the
merit of the participants’ answers and carefully
interpreted them in the light of the participants’
personal interpretations. Rhetorics. This philo-
sophical assumption stressed that the researcher
may write in a literary, informal style using the
personal voice, qualitative terms, and limited
definitions. In the study, the researcher used
the first person to elucidate the teachers’ experi-
ences as they employed strategies for teaching
problem-based learning in class.

2.2. Qualitative Assumptions—The
methodology was different from the method.
The methodology was a creative and responsive
approach to understanding questions and sub-
ject matter, while the method refers to the exact
knowledge and procedure (Gerodias, 2013).
In this study the strategies of the teachers em-
ploying problem-based learning were gathered
through an In-Depth Interview (IDI) as well
as the coping mechanisms with the challenges
were extracted from the participants. The re-
searcher’s inquisitiveness on the experiences of

the teachers as they employed problem-based
learning became the basis for doing qualita-
tive research, a means which Kalof and Dietz
(2008), as cited from Gerodias, (2013) con-
sidered helpful in looking for “meanings and
motivations that underline cultural symbols,
personal experiences, and phenomena”. By
using phenomenology, this need was hoped
to be addressed by bringing the stories of the
parents in a manner that, as David (2005) wrote,
the themes, symbols, and meaning of the ex-
periences was presented. Phenomenological
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research is based on two premises. The first is
that experience was a valid, rich, and rewarding
source of knowledge. According to Becker
(1992), as cited in Morrissey Higgs, (2006),
that experience is a source of knowledge and
shapes one’s behavior. From the definition,
human experience was viewed as a cornerstone
of knowledge about human phenomena and not
as an unreliable source. The second premise of
phenomenological research lies in the view that
the everyday world is a valuable and productive

source of knowledge and that we could learn
much about ourselves and reap key insights into
the nature of an event by analyzing how it oc-
curs in our daily lives (Morrissey Higgs, 2006).
By using phenomenology, which concerns the
“what” and the “how” (Moustakas, 1995), the
researcher hoped that the subjective experiences
and perspectives of the participants, who hap-
pened to be teachers, would provide highlights
as to how this problem-based learning increased
engagement.

2.3. Design and Procedure—This study
used qualitative research employing phe-
nomenology. Interviews were conducted with a
group of individuals who have first-hand knowl-
edge of an event, situation, or experience. The
interview(s) attempts to answer two broad ques-
tions (Moustakas, 1994). The data was then
read and reread, and culled for phrases and
themes that were then grouped to form clus-
ters of meaning (Creswell, 2013). Through this

process the researcher constructed the universal
meaning of the event, situation or experiences
and arrived at a more profound understanding of
the phenomenon. In this study, phenomenology
attempted to extract the most pure, untainted
data and in some interpretations of the approach,
bracketing was used by the researcher to doc-
ument personal experiences with the subject
to help remove him or herself from the pro-
cess. One method of bracketing was memoing
(Maxwell, 2013).

2.4. Research Participants—The partici-
pants in this study were composed of ten (10)
informants. The selected informants were ele-
mentary Mathematics teachers from the Inter-
mediate Level of Davao Central District, male
or female, and had been in the service for at
least 3 years and above with a very satisfac-
tory / performance rating for three consecutive
years. Qualitative analyses typically require a
smaller sample size the quantitative analyses.
Qualitative sample sizes should be large enough
to obtain feedback for most or all perceptions.
Obtaining most or all of the perceptions would
lead to the attainment of saturation. Saturation
occurs when adding more participants to the
study does not result in additional perspectives
or information. Glaser and Strauss (1967) rec-
ommend the concept of saturation for achieving

an appropriate sample size in qualitative stud-
ies. For phenomenological studies, Creswell
(1998) recommends five (5) to 25 and Morse
(1994) suggests at least six (6). There are no
specific rules when determining an appropriate
sample size in qualitative research. Qualitative
sample size may best be determined by the time
allotted, resources available, and study objec-
tives (Patton, 1990). Research Instrument I used
an in-depth interview questionnaire to collect
data and developed the interview questionnaire
for the participants to answer. Experts were
consulted to validate the researcher-made inter-
view questionnaire, which underwent several
procedures to accommodate their suggestions.
Language and the conceptual levels of questions
were considered to suit participants’ understand-
ing. The suitability of the items to the research
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design, which excludes leading questions, and
the alignment of the interview questions to the
study’s objective were also validated. The re-
search interview aimed to explore teachers’ ex-
periences in employing strategies in problem-

based learning to increase student engagement.
Qualitative methods, like interviews, could help
people comprehend social issues more deeply
than merely quantitative approaches, like ques-
tionnaires (Stewart et al., 2008).

2.5. Ethical Considerations—Ethical con-
siderations were of paramount importance in
the design of this research study. The researcher
needed to consider several ethical issues about
the research participant groups addressed in this
fieldwork. Ethical considerations could be spec-
ified as one of the most critical parts of the
research. The researcher must also adhere to
promoting the aims of the research, imparting
factual knowledge, truth, and prevention of er-
ror. Social Value. Research was essential to
society. In this study, the social value focuses
on the experiences of teachers who employed
strategies for problem-based learning. Thus,
the social problem that pushed the interest of
the researcher was the challenges faced by the
teachers while employing problem-based learn-
ing. This study could serve as a basis for the
higher authorities to create more programs and
resolutions where the school and the stakehold-
ers could benefit. Informed Consent. Gaining
the trust and support of research participants
was critical to informed and ethical academic in-
quiry and phenomenological research (Walker,
2007 as cited by Pellerin, 2012). All partici-
pants were given an informed consent form be-
fore scheduling the interviews and participating
in the phenomenological research process. Each
participant was required to provide a signed per-
sonal acknowledgment, consent, and an indica-
tion of a willingness to participate in the study
release. The purpose of the informed consent
letter was to introduce the research effort, pro-
vide contact information, articulate the intent
of the study, request voluntary participation by
the recipients, and identify the anticipated in-
formation that the informants were expected to

provide. All participants were required to sign
and return the letter of consent to the researcher
before participating in the research. In the con-
duct and practice of this study, the Treaty Princi-
ple of Participation, as cited by McLeod (2009),
was adhered to. The invitation to participate
ensured that participation in the research was
entirely voluntary in nature, and based on an un-
derstanding of adequate information. The par-
ticipant recruitment and selection were lodged
in the appendices of this study. The Vulnerabil-
ity of Research Participants. The participants
of this study were deemed capable of answer-
ing the research instrument for they were all
professional teachers. Thus, the researcher en-
sured that participants could easily be reached
through their contact number and address in
case there were some clarifications or questions
about the study. Risks, Benefits, and Safety.
The recruitment of the respondents was free
of coercion, undue influence, or inducement.
Moreover, respondents were provided with the
contact numbers of the chair of the panel or
panel members in case they had queries related
to the study. This was done to answer possi-
ble questions of the respondents. Furthermore,
if respondents experienced possible discomfort
and inconvenience while answering the ques-
tions, they were not compelled to participate
in any manner. Further, the researcher had to
ensure that the respondents were safe during the
conduct of the survey and interview. Thus, the
distribution of the questionnaire was conducted
in a safe venue and administered at a convenient
time. The dominant concern of this study was
the Treaty Principle of Protection, as reflected
in the respect for the rights of privacy and confi-
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dentiality, and minimization of risk. This was
done by assigning pseudonyms for each infor-
mant so as not to disclose their identity. The
possibility of a degree of risk inherent to this
was minimized by taking all reasonable steps
to guarantee participant confidentiality. Privacy
and Confidentiality of Information. This study
observed the Data Privacy Act of 2002 to ensure
that the data cannot be traced back to their real
sources to protect participants’ identities. Thus,
utmost care was taken to ensure the anonymity
of the data sources. Hence, any printed outputs
that were carried out from this study were kept
in anonymity. Furthermore, all the issues were
given consideration so that there would be no
conflict of interest among the researcher and
the respondents. Any type of misleading in-
formation, as well as representation of primary
data findings in a biased way, were avoided.
Justice. The respondents were informed of the
researcher’s role and their corresponding role
during data gathering. They were then briefed
that they had to be fully honest in answering
the survey questions and that any type of com-
munication about the research was done with
honesty. Similarly, they were informed that they
were the ones to benefit first from the study’s
results. Transparency. The results of the study
could then be accessed by the respondents and
heads of the participating schools because the
information is available and is placed on CD or
other storage devices, which can be requested
from the researcher to provide. Also, by learn-
ing about the results of the study, classroom
teachers would be aware of the significance of
the study and its contribution to their personal
and professional development. Further, each of
the participants was advised that they had the
right to withdraw their information at any time
up to the completion of the data collection pro-
cess and that they could request to be allowed to
verify their transcript after the interview was
carried out. The participants were provided
with the opportunity to amend or remove any

information which they felt might identify them.
The researcher reserved the right to employ the
use of pseudonyms, and changing names and/or
non-significant dates in the interest of the protec-
tion of the identity of the participant in all subse-
quent data analysis and reporting. Qualification
of the Researcher. The researcher ensured that
he/she had the needed qualifications to conduct
the study. The researcher had completed the aca-
demic requirements, passed the comprehensive
examination before thesis writing, which was
the last requirement to obtain the researcher’s
master’s degree, and was qualified to conduct
the study physically, mentally, emotionally, and
financially. Also, the advisee-adviser tandem
ensured that the study would reach its comple-
tion. Adequacy of Facilities. The researcher
strove to complete the study successfully within
the specified time and that he/she was equipped
with the necessary resources. Likewise, the tech-
nical committee would help enhance the paper
by giving the needed suggestions and recom-
mendations. The researcher also had to ensure
that she/he had enough funds to continue and
finish the research. Community Involvement.
The researcher showed respect for the local tra-
ditions, culture, and views of the respondents
in this study. Moreover, this study would not
involve any use of deceit in any stage of its im-
plementation, specifically in the recruitment of
the participants or methods of data collection.
Furthermore, the researcher deemed it neces-
sary to express their great pleasure for their
wholehearted participation in the conduct of
this study. Plagiarism and Fabrication as the re-
searcher. The researcher respected other works
by adequately citing the author and rewriting
what someone else has said in their own way.
Understood the context of the study and avoided
copying–and pasting the text verbatim from the
reference paper. Used quotes to indicate that the
text had been taken from another paper. Sim-
ilarly, he/she would assure them that honesty
was s evident in working on the manuscript and
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that there was no intentional misrepresentation
in the study and making up of data and/or results

or purposefully putting forward conclusions that
were not accurate.

2.6. Role of the Researcher—The re-
searcher’s role in this study was to attempt to
access the thoughts and feelings of study par-
ticipants. This involved asking informants to
talk about things that were very personal to
them. Sometimes, the experiences being ex-
plored were fresh in the participant’s mind,

whereas on other occasions, reliving past ex-
periences would be difficult. The primary re-
sponsibility of the researcher was to safeguard
participants and their data. Mechanisms for
such safeguarding were clearly articulated to
participants and approved by a relevant research
ethics review board before the research began.

2.7. Data Collection—The following was
the step-by-step process of gathering the data
needed. Securing endorsement. The researcher
provided an ethics compliance certificate from
the Dean of the Graduate School of Rizal Memo-
rial Colleges to pursue the study in the 2nd week
of November 2023. Asking permission from
the Schools Division Superintendent. The re-
searcher asked permission from the Schools Di-
vision Superintendent to conduct the study on
the 1st week of December 2023 in the identified
schools. The researcher sent a letter addressed
to the Schools Division Superintendent with
the attached Chapters 1 and 2 together with
the research instrument, which explained the
objectives of the study and the identification
of the participants. The researcher waited for
the response of the SDS before the conduct of
it. Asking permission from the school heads.
After securing the approval of the SDS, the
researcher sent letters to the principals of the
schools explaining the study to be conducted in
their schools during the second and third weeks

of December 2023. Obtaining consent from the
participants. The researcher asked permission
from the participants. During the first week of
January 2024, they were formally oriented about
the study and the process they would undergo as
participants. Conducting the interview. The re-
searcher conducted the in-depth interview using
the interview questionnaire during the second
and third weeks of January 2024. The profile
of the participants was taken, notes were jotted
down, and conversations were recorded using
a sound recorder for ease of transcription. The
researcher carefully listened and responded ac-
tively during the interviews. Transcribing the re-
sponses of the interviewees. The researcher tran-
scribed the interviewees’ responses precisely by
recalling their answers from the sound recorder
on the fourth week of January 2024. Data Cod-
ing and Thematizing. After the transcription,
the data were categorized and coded for the
whole month of February 2024. Then, themes
were extracted, and individual data within the
participants were compared and contrasted to
come up with patterns and trends.

2.8. Data Analysis—In this study, the-
matic analysis was utilized to analyze the gath-
ered data. The researcher analyzed the answers
of the participants from the conducted inter-
views using Creswell’s Model, specifically the
identifying of themes approach. According to

Creswell (2012), themes in qualitative research
are similar codes aggregated together to form a
major idea in the database. Familiarization with
the data is common to all forms of qualitative
analysis. The researcher immersed herself in
and became intimately familiar with their data,
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reading and re-reading it and noting any initial
analytic observations. Coding was also a com-
mon element of many approaches to qualitative
analysis, involving generating pithy labels for
important features of the data of relevance to the
(broad) research question guiding the analysis.
Coding is not simply a data reduction method;
it is also an analytic process, so codes capture
both a semantic and conceptual reading of the
data. The researcher coded every data item and
ended this phase by collating all their codes and
relevant data extracts. Searching for themes
was the coherent and meaningful pattern in the
data relevant to the research question. The re-
searcher ended this phase by collating all the

coded data relevant to each theme. Reviewing
themes. The researcher reflected on whether the
themes tell a convincing and compelling story
about the data and began to define the nature of
each individual theme and the relationship be-
tween the themes. Defining and naming themes:
The researcher prepared a detailed analysis of
each theme, identifying the ‘essence’ of each
theme and constructing a concise, punchy, and
informative name for each theme. Writing up
involves weaving together the analytic narrative
and data extracts to tell the reader a coherent
and persuasive story about the data and contex-
tualizing it in relation to existing literature.

2.9. Framework of Analysis—According
to Braun and Clark (2006) methods of qual-
itative data analysis fall in two groups. The
first group consists of methods driven by an
epistemological or theoretical position, which
have limited variability in how they are applied
within their frameworks, such as conversation
analysis (CA) and interpretative phenomeno-
logical analysis (IPA) and methods which are
situated within a broad theoretical framework
and can therefore be used in a variety of ways
within those frameworks , such as grounded
theory (GT), discourse analysis (DA) narrative
analysis (NA). The second group includes meth-
ods independent of theory and epistemology,
which can be applied across a range of different
theoretical and epistemological approaches and
are, therefore, very flexible. One such method
is thematic analysis, which, through theoretical
freedom, “provides flexible and useful research
tool, which can potentially provide a rich and
detailed, yet complex account of data (Braun
and Clark, 2006). I observed several steps in
conducting a thematic analysis. The first stage
in extracting qualitative data for analysis from
the tape recordings was transcription. This was
done to gain greater familiarity with the data

and deeper insight. I relied on my own re-
sources to do the transcription with the use of
my personal computer and some reliable head-
phones. I spent several nights to listen to the
interviews to deepen my understanding on the
nuances of the language and semantics of the
participants. Practice varied considerably in
terms of agreeing conventions with transcribers.
Some negotiated themselves to lay-out and con-
ventions required, including researchers who
wanted the kind of detailed transcriptions ap-
propriate for conversations or narrative analysis.
Others were sometimes less directly involved,
and accepted the conventions generally used by
the one transcribing the information. The next
step as data extraction and analysis. I used man-
ual techniques based on note taking and sum-
mary while listening to the recordings. My man-
ual technique usually included some process of
verbatim recordings of selected spoken words.
I selected quotations about central issues, or
when what was said seemed important or inter-
esting. I used a number of different techniques
as taught to me by my thesis adviser. I marked
up transcripts with colored pens or sorted data
by cutting and pasting. I used forms of thematic
grids and charts, the framework technique as
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developed by the National Centre for Social Re-
search (Ritchie et al., 2003). This technique was
useful to me in the process of coding, sorting,
and collecting data for interrogation. This tech-
nique was very useful in understanding links
and relationships between issues. All these ef-
forts and procedures included saving verbatim
spoken words from the transcripts, which could
be cross-referenced to the thematic displays or
the maps. To summarize, Braun and Clarke
(2006) outlined a thematic analysis method that
consisted of six phases for analyzing the data.
I familiarized myself with the data by reading
the whole data set and noting down initial ideas;
I generated initial codes, with code being the
most essential segment of the raw data that can

identify a feature of the data that appears attrac-
tive; I searched for themes by sorting different
codes into potential themes and collated all data
extracts within identified themes; I reviewed the
themes and refined them further (at the level of
coded data extracts and the entire data set) and
produced a thematic map showing relationships
between themes and sub-themes; I defined and
named themes, making sure they give the reader
immediate sense of what the theme is all about,
and I wrote the report to convince the reader
of the merit and validity of the analysis (within
and across the themes). I used data extracts
embedded within an analytic narrative to make
arguments related to the research question.

2.10. Trustworthiness of the Study—Trust-
worthiness was all about establishing credibility,
transferability, confirmability, and dependabil-
ity. In qualitative studies, trustworthiness was
significant. Because the research study’s results
and findings depend on the researcher’s con-
duct. The trustworthiness of a research study
was essential to evaluate its worth. Due to the
nature of the qualitative study, honesty in all
the data and details was required. Trustwor-
thiness made the researcher’s study worthy of
reading, sharing, and being proud of. Credibil-
ity was how confident the qualitative researcher
was in the truth of the research study’s find-
ings. The researcher in this study believed that
honesty in everything she did was essential to
attain worthwhile success. The researcher had
no derogatory records or administrative issues,
which ruined her integrity. Lincoln and Guba
(2000) stated that credibility refers to the idea
of internal consistency, where the main issue
was “how we ensure rigor in the research pro-
cess and how we communicate to others that we
have done so.” Transferability was how the qual-
itative researcher demonstrated that the research
study’s findings were applied to other contexts.

In this case, “other contexts” could mean simi-
lar situations, similar populations, and similar
phenomena. Gasson (2004) emphasizes trans-
ferability as the extent to which the reader could
provide a generalization of the study based on
his context and could address the core issue of
“how far a researcher may make claims for a
general application of the theory.” Confirmabil-
ity was the degree of neutrality in the research
study’s findings. In other words, this means
that the findings were based on participants’ re-
sponses and not the researcher’s potential bias
or personal motivations. This involves ensuring
that researcher bias does not skew the interpre-
tation of what the research participants said to
fit a particular narrative. The information used
in the audit trail in this situation is thoughtfully
recorded by the researcher, which highlights
every step of data analysis that was made in
order to provide a rationale for the decisions
made. This helps establish that the research
study’s findings accurately portray participants’
responses. Gasson (2004) states that confirma-
bility is based on the acknowledgment that re-
search was never objective. Dependability was
the extent to which other researchers could re-
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Fig. 2. Analytical Framework of the Study
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peat the study and ensure that the findings were
consistent. In other words, if a person wanted to
replicate your study, they should have enough
information from your research report to do so
and obtain similar findings as your study did.
A qualitative researcher could use an inquiry
audit to establish dependability, which requires
an outside person to review and examine the
research process. The data analysis ensured that
the findings were consistent and could be re-

peated. In this component, using the database
was crucial in backing up information collected
and noting changes for all types of research
studies. All the data collected must be kept
appropriately for future use as references. Gas-
son (2004) states that dependability deals with
the core issue of “how a study was conducted
should be consistent across time, researchers,
and analysis techniques.”

3. Results and Discussion

This chapter presents and discusses the study’s results regarding its aim and the themes that
emerged from the data gathered. The results present the description and background of the
participants assigned to pseudonyms to conceal their identity.

3.1. Strategies of teachers in teaching
problem-based Learning in Mathematics—
Problem-Based Learning (PBL) is an instruc-
tional approach that places students as problem

solvers and encourages active, inquiry-based
learning. Increasing student engagement in a
PBL environment involves employing various
strategies to stimulate curiosity, foster collabo-
ration, and promote critical thinking.

3.1.1. Selecting Relevant Problems—. The
participants describe that in problem-based
learning (PBL), selecting relevant problems is a
fundamental step that shapes the entire learning
experience for students. PBL is an instructional
approach that places students in the role of ac-
tive problem solvers, where they work collabo-
ratively to investigate and solve complex, real-
world problems. The selection of relevant prob-
lems is crucial for capturing students’ interest,
fostering motivation, and ensuring that the learn-
ing outcomes align with educational objectives.
PBL emphasizes real-world problems that have
practical applications in students’ lives or future
careers. These problems should reflect authentic
challenges that professionals in the field might
encounter. Relevant problems are authentic and
meaningful to students. They should be able to
connect the problem to their own experiences,
interests, or aspirations, making the learning
process more engaging and purposeful. Partici-

pant 3 emphasized the importance of involving
everyone in solving a problem to foster engage-
ment. Educators can ensure that all students
are actively engaged in the learning process by
providing activities that activate students’ inter-
ests. This approach encourages participation
and promotes a sense of ownership over learn-
ing outcomes, leading to increased motivation
and deeper understanding. Likewise, Partici-
pant 4 underscored the significance of relating
mathematics to the real world to enhance stu-
dent engagement. Educators can create a more
dynamic and interactive learning environment
by giving students choices and using incentives
like prizes. Further, Participant 5 emphasized
the importance of inclusive problem-solving by
encouraging active participation from everyone
involved. This approach fosters collaboration
and ensures that diverse perspectives are con-
sidered in finding solutions. It also highlighted
the significance of connecting learning to real-
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world contexts, enabling students to see the rel-
evance and applicability of what they are learn-
ing. Offering students choices empowers them
to take ownership of their learning journey, fos-
tering autonomy and intrinsic motivation. This
corroborates with the research of Hmelo-Silver
(2020), which explored the impact of student
interest on PBL outcomes. Selecting problems
that align with students’ interests fosters motiva-

tion, curiosity, and a sense of ownership in the
learning process. Further, Dochy, Segers, Van
den Bossche, and Gijbels (2018) highlighted the
importance of stimulating intrinsic motivation
by incorporating problems that capture students’
attention and curiosity. Engaged students are
more likely to invest time and effort in problem-
solving.

3.1.2. Facilitating Student Inquiry—Fa-
cilitating student inquiry is a core aspect of
Problem-Based Learning (PBL). In a PBL en-
vironment, students actively participate in their
learning by engaging in the inquiry process,
which involves asking questions, seeking infor-
mation, and solving problems. PBL introduces
a complex, real-world problem that lacks a clear
solution. This problem serves as the focal point
for student inquiry. The problem presented in
PBL is designed to be intriguing and arouse
students’ curiosity. It should motivate them to
explore and seek solutions by posing questions
and conducting investigations. By facilitating
student inquiry in this way, PBL promotes a
deep understanding of content and cultivates
lifelong learning skills. Students become ac-
tive participants in their education, developing
the ability to ask meaningful questions, con-
duct research, collaborate effectively, and ap-
ply their knowledge to solve complex problems.
Participant 2 shared the importance of hands-
on math learning experiences, which allow stu-
dents to engage with mathematical concepts tan-
gibly and actively. By providing differentiated
instruction, teachers can cater to students’ in-
dividual learning needs and preferences, ensur-
ing that each student receives the support and
challenge they require to succeed in math. Thus,
Participant 7 also revealed the value of real-time
problem-solving activities, which challenge stu-
dents to apply their mathematical knowledge
and skills to solve authentic and relevant prob-
lems. By posing challenging and relevant prob-

lems, teachers encourage students to think criti-
cally and creatively, fostering the development
of problem-solving skills. This finding is rele-
vant to Walker Leary’s (2018) meta-analysis,
which examined the impact of PBL on critical
thinking skills across various disciplines and
contexts. Their findings highlighted the im-
portance of designing authentic problems that
stimulate deep inquiry and reflection among stu-
dents. Likewise, the study’s findings were sup-
ported by the study of Hmelo-Silver DeSimone.
(2019), who cited how PBL promotes active en-
gagement and critical thinking among students.
They discuss the iterative nature of inquiry in
PBL, emphasizing the role of reflection in deep-
ening understanding and fostering metacogni-
tive skills. Participant 9 stressed the importance
of tailoring lessons to students’ interests and
abilities, recognizing that personalized learning
experiences can increase motivation and engage-
ment. By offering choices and allowing students
to explore math topics that resonate with them,
teachers empower students to take ownership of
their learning and pursue areas of interest within
the mathematics curriculum. Moreover, Partici-
pant 10 mentioned the value of fostering peer-to-
peer interaction in the mathematics classroom.
Group projects or activities where students col-
laborate to solve problems promote teamwork
and encourage active engagement and partici-
pation. Research by Duch (2019) emphasized
the role of facilitators in guiding student inquiry.
Effective facilitation involves asking probing
questions, providing timely feedback, and en-
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couraging students to explore multiple perspec-
tives. A study by Savery (2019) highlighted
the importance of scaffolding inquiry skills. Fa-
cilitators should provide necessary support and

guidance to help students develop the skills re-
quired for effective inquiry, gradually allowing
for increased independence.

3.1.3. Adjusting Complexity—The partic-
ipants work with their students and discover
that adjusting the complexity in Project-Based
Learning (PBL) is crucial to ensuring that the
projects align with students’ developmental lev-
els, skill sets, and learning goals. Research lit-
erature provides insights into various strategies
for adjusting complexity in PBL. The literature
often emphasizes the importance of scaffolding,
where teachers support and guide students as
they engage in complex tasks. Scaffolding helps
students build the skills needed to complete
more challenging aspects of the project. Differ-
entiation is another crucial concept, involving
tailoring instruction to meet the diverse needs of
students. PBL can be differentiated by adjusting
the complexity of tasks, resources, and assess-
ment methods. Researchers discuss the grad-
ual release of responsibility from the teacher to
the students as they become more proficient in
handling complex tasks. This process involves
moving from explicit instruction to guided prac-
tice and, eventually, independently applying
knowledge and skills. Adaptive instruction in-
volves teachers continuously assessing students’
progress and adjusting the project’s complex-
ity accordingly. This responsive approach en-
sures students are appropriately challenged and
supported throughout the PBL process. The lit-
erature suggests that PBL projects should be
designed with flexibility, allowing teachers to
modify or adapt certain elements based on the
students’ evolving needs and capabilities. This
adaptability ensures that projects remain rele-
vant and engaging. Participant 1 said that it is
important to make math not only understand-
able but also enjoyable for students. By tailor-
ing teaching approaches to students’ interests
and needs, educators can significantly enhance

engagement in learning mathematics. Further,
Participant 6 suggested incorporating puzzles
and games into mat lessons to make them more
exciting and engaging. Whether using actual
board games, applications, or resources from ed-
ucational sites, integrating interactive activities
adds an element of fun to the learning process.
By gamifying math instruction, educators can
stimulate students’ interest, promote active par-
ticipation, and reinforce mathematical concepts
enjoyably and memorably. Furthermore, Partic-
ipant 8 highlighted the importance of engaging
multiple senses in teaching to cater to different
learning styles. By incorporating visual aids
such as diagrams and charts, auditory aids like
verbal explanations or educational videos, and
tactile experiences such as hands-on activities
or manipulatives, educators can provide diverse
learning opportunities. This multisensory ap-
proach ensures that students with varying pref-
erences and strengths have the opportunity to
comprehend and retain information effectively.
The finding was supported by Hung and Loyens
(2020), who discussed practical strategies for
designing complex problems that challenge stu-
dents’ thinking and promote deep learning in
PBL. They emphasize the importance of align-
ing task complexity with students’ prior knowl-
edge and skills to ensure optimal engagement
and learning outcomes. The present findings of
the study were consistent with the results find-
ings of Savery (2019). Savery provided insights
into the characteristics of effective PBL tasks,
including their complexity level. By compar-
ing PBL practices across different educational
contexts, this survey highlights best practices
for designing complex problems that foster stu-
dent inquiry and critical thinking. Moreover,
the findings of the study were affirmed by the
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Fig. 3. Emerging themes on the strategies of teachers in teaching problem-based
learning in Mathematics

study of Pear (2019) who discussed the grad-
ual release of responsibility model, which in-
volves moving from teacher-directed instruc-
tion to increased student independence. In PBL,
adjusting complexity includes gradually trans-
ferring responsibility for learning to students as
they become more proficient problem solvers.
The study’s findings were also consistent with
those of Hattie and Timperley’s feedback model
(2020), which supported differentiated instruc-
tion. Adjusting complexity involves providing
timely and specific feedback to address indi-
vidual learning needs and guide students to-
ward deeper understanding. Based on Figure
3, three themes emerged from the participants’
responses: selecting relevant problems, facili-
tating student inquiry, and adjusting the com-
plexity. These themes imply that teachers fo-
cus on selecting relevant and relatable problems

to students’ lives or current events. Selecting
relevant problems helps students see the real-
world applications of their learning concepts.
The problems chosen should reflect authentic
challenges that professionals in the field might
face. This authenticity can motivate students
by showing them the practical implications of
the knowledge and skills they are acquiring. In
facilitating student inquiry, teachers provide ap-
propriate support and scaffolding to guide stu-
dents through the inquiry process. This involves
offering resources, guidance, and feedback to
help students navigate and solve problems effec-
tively. Creating an environment that encourages
students to ask questions, explore multiple so-
lutions, and pursue their own lines of inquiry
fosters a sense of ownership and curiosity in
their learning.
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3.2. Coping mechanisms of teachers with the challenges in teaching problem-based learning
in Mathematics—
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As educators, we employ problem-based
learning (PBL) to increase student engagement.
Despite various challenges, many adopt coping
strategies to overcome these obstacles. Imple-
menting engaging and relevant problems can

help capture students’ interest. Connecting
problems to real-world scenarios or allowing
students to choose problems related to their in-
terests can enhance motivation.

3.2.1. Intensifying Student Engagement—
Incorporate active learning techniques within
the PBL process. Use strategies like think-pair-
share, small group discussions, and hands-on
activities to keep students actively involved in
the learning process. By implementing these
strategies, teachers can enhance student engage-
ment in problem-based learning, fostering a pos-
itive and dynamic learning environment. Walker
Leary (2018) meta-analysis examined variations
in student engagement across different types of
PBL tasks and disciplines. Their findings under-
scored the importance of fostering collaboration
and communication skills to intensify student
engagement in PBL. Bell and Walker (2019) in-
vestigated the effectiveness of computer-based
scaffolding in promoting collaboration and en-
gagement in PBL tasks, particularly in STEM
education. Their findings highlight the potential
of technology-enhanced supports to intensify
student engagement in collaborative problem-
solving activities. Participant 1 shared the multi-
faceted nature of student engagement in numer-
acy, pointing out that factors such as interest,
motivation, and commitment to learning math-
ematical concepts all play a role. Recognizing
and addressing students’ diverse needs is cru-
cial for creating a more inclusive and engaging

learning experience. By implementing methods
tailored to individual students’ needs, educators
can foster greater participation and understand-
ing among learners, ultimately enhancing their
overall numeracy skills. Participant 4 acknowl-
edged that some learners may feel discouraged
or lack interest and participation in numeracy ac-
tivities. To address this, the participant suggests
shifting towards a more student-centered ap-
proach to learning. Engaging students through
student-centered activities, such as brainstorm-
ing sessions and real-world connections, can
help reinvigorate their interest and motivation
in numeracy. The study’s foregoing results were
consistent with the findings made by Hung and
Loyens (2020). They provided insights into
practical strategies for implementing PBL effec-
tively to intensify student engagement. They
discuss the importance of creating a support-
ive learning environment, fostering collabora-
tion, and providing timely feedback to enhance
student motivation and participation. Similarly,
Hmelo-Silver and DeSimone (2019) highlighted
that PBL is an instructional model promoting
active student engagement. They discussed how
the iterative nature of PBL tasks encourages
deep inquiry and critical thinking, leading to
heightened engagement and learning outcomes.

3.2.2. Adapting to Varied Learning
Styles—Strategies for teachers to accommo-
date different learning styles within a PBL
framework. Savery (2019) provides insights
into the diverse learning styles encountered
in PBL settings across different educational
contexts. Understanding the varied cognitive

preferences and approaches to learning among
students is crucial for adapting PBL tasks ef-
fectively. Walker Leary’s (2018) meta-analysis
explored variations in student engagement and
learning outcomes in PBL across different disci-
plines and problem types. Understanding these
differences can inform educators on how to tai-
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lor PBL tasks to accommodate varied learning
styles and preferences. Participant 2 identi-
fied various factors that can influence student
engagement and performance in numeracy, in-
cluding gender, socioeconomic status, parents’
educational level, instructional strategies, and
methods, teaching competency in math educa-
tion, motivation or concentration, as well as the
instrument and procedure of grading. Partici-
pant 7 highlighted the significance of positive
interactions between teachers and students in
fostering class participation in numeracy. When
students feel understood and supported by their
teacher, they are more likely to actively engage
in learning activities. The findings were con-
sistent with the results of the study of Colliver

(2020). He explored the effectiveness of PBL in
accommodating individual learning preferences
and styles. By presenting authentic problems
that resonate with students’ interests and experi-
ences, PBL tasks can effectively engage learners
with diverse backgrounds and learning styles.
Further, the result was consistent with the major
findings made by Ertmer and Simons (2018).
They discussed strategies for supporting K-12
teachers in adapting PBL tasks to cater to varied
learning styles in diverse classroom settings.
Ertmer and Simons address the importance of
providing flexible learning opportunities and
differentiated instruction to effectively meet the
needs of all students.

3.2.3. Ensuring Equity in Learning—En-
suring equity in learning is essential in problem-
based learning (PBL) to provide all students
with equal opportunities for success. Choose
problems that are culturally relevant, inclusive,
and relatable to a diverse group of students. Sav-
ery (2019) explored the implementation of PBL
across diverse educational contexts, shedding
light on how socioeconomic disparities may im-
pact access to PBL experiences. Understanding
these disparities is crucial for designing equi-
table PBL initiatives. Ertme and Simons (2018)
discussed strategies for supporting K-12 teach-
ers in implementing PBL in diverse classrooms,
including those with varying socioeconomic
backgrounds. They addressed challenges re-
lated to equity and offered recommendations
for promoting inclusivity in PBL practices. Par-
ticipant 3 highlighted how engagement in nu-
meracy strengthens students’ numeracy skills,
including attention span, comprehension, and
analytical skills. By actively participating in
numeracy activities, students develop these es-
sential skills, which in turn contribute to their
overall engagement with mathematics. Edu-
cators can promote engagement by providing

meaningful and relevant numeracy experiences
that challenge students to apply their skills and
think critically about mathematical concepts.
Similarly, Participant 6 pointed out the nega-
tive perception some students may have towards
mathematics, viewing numbers as intimidating
and making mistakes as something to be feared.
This perception can create pressure and anxi-
ety, inhibiting students’ willingness to explore
mathematics and engage fully in numeracy ac-
tivities. Educators can address this issue by
fostering a supportive and encouraging learning
environment where mistakes are viewed as op-
portunities for growth and learning. This study
finding is congruent with the notion of a com-
prehensive study by Bell Walker (2019), which
examines the effectiveness of computer-based
scaffolding in supporting equitable learning ex-
periences in PBL, particularly in STEM edu-
cation. Their findings highlight the potential
of technology-enhanced support to provide all
students with access to resources and assistance.
Collive (2020) discussed the importance of eq-
uitable assessment practices in PBL, ensuring
that assessment tasks are fair and unbiased for
all students. Educators can design assessments
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Fig. 4. Emerging themes on coping mechanisms of teachers with the challenges in
teaching problem-based learning in Mathematics

that accurately measure student learning and
progress by considering diverse learning styles
and backgrounds. Bannister and Shelby (2020)
highlighted the importance of creating a cul-
turally responsive PBL environment. Facilita-
tors should be aware of cultural differences and
strive to foster an inclusive atmosphere where
all students feel valued and heard. Figure 4

shows three themes emerging from the partici-
pants’ responses: intensifying student engage-
ment, adapting to varied learning styles, and
ensuring equity in learning. For intensifying
student engagement, participants emphasized
the importance of actively involving students in
the learning process.

3.3. Educational Management Insights
from the Findings of the Study—The partici-
pants shared their educational management in-
sights and these were narrowed down to gener-

ate themes. These themes were carefully ana-
lyzed and formulated based on what came from
informants’ accounts and reflections. The sub-
themes are shown below:

3.3.1. Contextualizing Relevance—The
study underscores the critical role contextual
relevance in Problem-Based Learning (PBL). It
refers to the emphasis on connecting mathemat-
ical concepts and skills to real-world situations
or problems that students may encounter outside

the classroom. It involves presenting mathemat-
ical content in a context that has practical appli-
cations, making the learning experience more
meaningful and engaging for students. Here’s
how contextual relevance is integral to PBL.
PBL tasks involve presenting students with au-
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thentic, real-world problems that require the
application of mathematical concepts to find
solutions. These problems mirror situations stu-
dents might encounter in their lives, making
the learning experience more tangible and rele-
vant. Instead of learning abstract mathematical
concepts in isolation, PBL encourages students
to apply these concepts to solve problems in
a specific context. Contextualizing relevance
helps bridge the gap between theoretical knowl-
edge and practical application. Students see
how mathematical principles are not just theo-
retical constructs but tools that can be used to
address everyday challenges and make informed
decisions. When students recognize the real-
world significance of what they are learning,
they are more likely to be engaged and moti-
vated. Contextualizing mathematical problems
in familiar situations can spark curiosity and a
desire to understand and solve problems, foster-
ing a positive attitude toward learning. Partici-
pant 1 mentioned the effectiveness of Problem-
Based Learning (PBL) in increasing student en-
gagement by incorporating key features aligned

with effective pedagogy. PBL fosters relevance
by addressing real-world problems, autonomy
by allowing students to explore solutions inde-
pendently, collaboration through group work,
critical thinking by encouraging analysis and
problem-solving, and a sense of ownership in
the learning process. On the other hand, Partici-
pant 6 emphasized the value of hands-on, com-
petitive, and motivating strategies in promoting
engagement and critical thinking among stu-
dents. These strategies encourage active partici-
pation, facilitate the sharing of ideas, and stim-
ulate students’ curiosity and problem-solving
skills. By incorporating these dynamic and in-
teractive approaches into instruction, educators
can create an engaging learning environment
that inspires students to think critically, collabo-
rate with their peers, and excel in numeracy. A
study of Dochy et al. (2023) highlighted the sig-
nificance of connecting learning materials to stu-
dents’ prior experiences. PBL should draw on
learners’ existing knowledge and experiences
to make new information more accessible and
relevant.

3.3.2. Enhancing Life-long Learning Skill-
s—The study emphasizes the importance of
Problem-Based Learning (PBL) in fostering life-
long learning skills, which are essential for con-
tinuous personal and professional development.
Walker, Leary (2018) explore the role of col-
laboration and communication in PBL tasks.
Collaborative problem-solving activities in PBL
promote interpersonal skills and effective com-
munication, which are essential for life-long
learning and professional development. Partici-
pant 2 revealed the teaching strategies that pro-
mote self-directed learning and critical thinking
through problem-solving. By guiding students
to explore and solve problems independently,
educators foster skills such as self-motivation,
initiative, and analytical thinking. This ap-
proach empowers students to take ownership

of their learning and develop the ability to ap-
ply mathematical concepts to real-world situa-
tions, preparing them for success in academic
and professional settings. Similarly, Partici-
pant 5 highlighted the effectiveness of problem-
based learning (PBL) in increasing engagement
by immersing learners in real-world scenarios.
PBL encourages active participation and crit-
ical thinking by presenting students with au-
thentic problems that require analysis, inquiry,
and problem-solving skills. The findings of the
study agree with the findings of Hung Loyens,
(2020). They discussed the role of PBL in fos-
tering self-directed learning skills, a key com-
ponent of life-long learning. Through PBL, stu-
dents take ownership of their learning process,
identifying learning goals, seeking relevant in-
formation, and evaluating their own progress.
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Ertmer and Simons (2018) addressed strategies
for supporting K-12 teachers in facilitating self-
directed learning in PBL environments. By pro-
viding guidance and scaffolding, educators can
empower students to take initiative in their learn-
ing journey, fostering life-long learning skills.
Participant 8 suggested providing students with
resources, guiding questions, and hands-on ex-
periences to foster active exploration. This ap-
proach encourages students to take an active
role in their learning by conducting research,
analyzing data, and experimenting to find solu-
tions. By engaging in these activities, students
develop critical thinking skills, problem-solving

abilities, and a deeper understanding of mathe-
matical concepts. Jonassen’s work (2020) high-
lighted problem-solving as a key component of
lifelong learning. PBL provides opportunities
for students to develop critical thinking skills,
fostering their ability to analyze and solve com-
plex problems independently. In a study by
Bruce (2023), information literacy is crucial for
lifelong learning. PBL requires students to lo-
cate, evaluate, and use information effectively.
Research suggests that the information literacy
skills developed in PBL transfer to real-world,
lifelong learning contexts.

3.3.3. Imposing Intrinsic Motivation—In-
trinsic motivation, the inner drive to engage in
an activity for its own sake rather than for exter-
nal rewards, plays a significant role in Problem-
Based Learning (PBL). Walker Leary (2018) ex-
plored how collaboration and social interaction
in PBL tasks can enhance intrinsic motivation
among students. By working together to solve
complex problems, students experience a sense
of belonging and community, which fosters in-
trinsic motivation. Colliver (2020) discussed
the effectiveness of PBL in promoting collabo-
ration and social interaction, which are essen-
tial for intrinsic motivation. Through group
discussions, peer feedback, and teamwork, stu-
dents develop interpersonal skills and a sense
of camaraderie that enhances their intrinsic mo-
tivation to learn. Participant 3 emphasized the
importance of students’ participation and the
improvement of critical thinking skills through
problem-based learning, particularly in mathe-
matics. Problem-based learning can activate stu-
dents’ interest, especially when the problems re-
late to their personal experiences, allowing them
to share ideas and engage more deeply with the
material. Participant 4 highlighted the collabo-
rative aspect of problem-solving in a problem-
based learning approach. By collaborating with

peers to come up with solutions to problems,
students engage in deeper learning than tradi-
tional methods. Through collaboration, students
are exposed to diverse perspectives, engage in
discussions, and learn from one another’s in-
sights. Participant 7 highlighted the benefits of
group work activities in increasing learner en-
gagement, especially in problem-based learning
(PBL) contexts. Through teamwork and collab-
oration, students have opportunities to work to-
gether and share their ideas while solving prob-
lems. Research by Hidi and Renninger (2020)
encapsulated that situating learning tasks in a
context that aligns with students’ interests en-
hances intrinsic motivation. PBL scenarios that
resonate with students’ curiosity and passions
contribute to sustained engagement and moti-
vation. In the study of Ainley (2023), personal
interest is a key factor in sustaining motivation.
Research suggests that PBL activities that tap
into individual interests and allow for personal-
ized exploration contribute to increased intrinsic
motivation among students. Based on Figure 5,
three themes emerged from the participants’ re-
sponses: contextualizing relevance, enhancing
life-long learning skills, and imposing intrinsic
motivation. Contextualizing relevance refers
to the emphasis on connecting learning to real-
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Fig. 5. Emerging themes on the educational management insights drawn from the
study

world situations or problems. Participants in
PBL experiences recognize the importance of
making the educational content meaningful and
applicable to practical scenarios. This theme

underscores the idea that learning is more ef-
fective when it is situated within a context that
mirrors real-life challenges.

4. Implications and Future Directions

Exploring problem-based learning in mathematics was characterized by a careful and evidence-
based examination of the implications of PBL on teaching, learning, and educational outcomes. It
reflects a commitment to advancing knowledge, contributing to educational practices, and fostering
a culture of continuous improvement in the field. Understanding this exposure’s implications and
future directions was essential for policymakers, school administrators, and teachers to enhance
literacy and educational outcomes.

4.1. Findings—The educational manage-
ment insights drawn from the study identified
contextualizing relevance, enhancing life-long
learning skills, and imposing intrinsic motiva-
tion as emerging themes. Participants in PBL
experiences recognize the importance of mak-

ing the educational content meaningful and ap-
plicable to practical scenarios. This theme un-
derscores the idea that learning is more effective
when it is situated within a context that mirrors
real-life challenges. In addition, PBL partici-
pants have highlighted skills development that
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extend beyond the immediate academic context.
These skills include critical thinking, problem-
solving, effective communication, adaptability,
and a continuous learning mindset. PBL was
seen as a platform that imparts subject-specific
knowledge and equips learners with the tools
necessary for ongoing personal and professional
growth. Intrinsic motivation in PBL suggests
that participants who engage in problem-solving
activities experience a heightened sense of mo-
tivation from within. The authentic and relevant
nature of problems presented in PBL tasks and

the autonomy given to students fosters a natural
desire to understand and solve challenges, con-
tributing to a positive and self-driven learning
experience. These three themes together illus-
trate the holistic and student-centered nature of
PBL. Integrating contextual relevance, life-long
learning skills, and intrinsic motivation aligns
with active learning and learner engagement
principles, making PBL an effective approach
to fostering subject mastery and a deeper and
enduring passion for learning.

4.2. Implications—The study showcased
that by employing diverse teaching strategies,
PBL has the potential to significantly enhance
student engagement by providing meaningful
and real-world problem-solving experiences. In-
tegrate problem-based learning that emphasizes
researchers exploring the implications of PBL
and expresses a sense of cautious optimism.
While acknowledging the positive outcomes as-
sociated with PBL, they also recognize chal-
lenges or areas where further research and re-
finement are needed. Establish clear guidelines
and standards for developing, selecting, and
distributing appropriate learning materials that
align with curriculum goals. On strategies of
teachers in teaching problem-based learning in
Mathematics, three themes emerged from the
participants’ responses: selecting relevant prob-
lems, facilitating student inquiry, and adjusting
the complexity. These themes implied that the
participants recognized selecting relevant prob-
lems, and teachers focused on selecting rele-
vant and relatable problems to students’ lives or
current events. In selecting relevant problems,
helps students see the real-world applications
of the concepts they are learning. This authen-
ticity could motivate students by showing them
the practical implications of the knowledge and
skills they were acquiring. In facilitating student
inquiry, teachers provide appropriate support

and scaffolding to guide students through the in-
quiry process. This involves offering resources,
guidance, and feedback to help students navi-
gate and solve problems effectively. Creating
an environment that encourages students to ask
questions, explore multiple solutions, and pur-
sue their lines of inquiry fosters a sense of own-
ership and curiosity in their learning. Teach-
ers might adjust the complexity of problems
to cater to individual learning levels, recogniz-
ing the diverse needs and abilities of students.
This ensures that all students are appropriately
challenged without feeling overwhelmed or dis-
engaged. Teachers design a series of problems
with increasing complexity to provide a struc-
tured progression of difficulty. This allows stu-
dents to build on their knowledge and skills
gradually, promoting a sense of accomplish-
ment. On teachers’ coping ways with the chal-
lenges in problem-based learning, three themes
emerged from the participants’ responses: inten-
sifying student engagement, adapting to varied
learning styles, and ensuring equity in learn-
ing. Participants emphasized the importance
of actively involving students in the learning
process. Engaged students are more likely to
be motivated, participate in class discussions,
and take ownership of their learning. Strategies
to enhance student engagement include interac-
tive teaching methods, technology integration,
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and creating a positive and inclusive learning
environment. Adapting to varied learning styles
highlights the recognition that students have
diverse learning preferences and styles. The par-
ticipants have expressed a need for educators to
employ various teaching methods and resources
to accommodate these differences. This could
involve incorporating visual aids, hands-on ac-
tivities, group work, and other approaches to
cater to how students absorb and process in-
formation. Ensuring equity in learning implies
providing all students with fair and equal op-
portunities to succeed, regardless of their back-
ground, socio-economic status, or other factors.

Participants have stressed the importance of im-
plementing policies and practices that promote
inclusivity and equal access to education. This
could involve addressing issues such as access
to resources, technology, and support services
to level the playing field for all students. Un-
derstanding and adopting these three themes
can contribute to the development of effective
and inclusive educational practices. They sug-
gest a recognition of the learning environment’s
multifaceted nature and the importance of tai-
loring educational approaches to meet students’
diverse needs.

4.3. Future Directions—Problem-based
learning (PBL) in mathematics focusing on in-
creasing student engagement has specific impli-
cations for policymakers, school administrators,
and teachers. Each stakeholder group plays a
crucial role in shaping the educational environ-
ment. Policymakers may focus on integrating
PBL into national or regional curriculum frame-
works, ensuring that it becomes a standard prac-
tice across educational institutions. For school
administrators, they may provide resources and
support for teacher training and professional de-
velopment programs focused on PBL method-
ologies. Teachers may invest in ongoing train-
ing and support to effectively implement PBL in
classrooms and encourage collaboration among
teachers to share best practices and resources.
For parents, they may provide resources and

guidance to support PBL activities at home,
fostering continuity between school and home
learning environments. The Learners may ac-
tively engage in problem-solving activities, take
ownership of their learning process, and fos-
ter collaboration and teamwork skills through
group-based PBL projects. Future researchers
may conduct studies to assess the long-term im-
pact of PBL on student outcomes, including
academic achievement, career readiness, and
lifelong learning skills, and explore innovative
variations of PBL, such as technology-enhanced
PBL or interdisciplinary PBL, to further op-
timize student engagement and learning out-
comes. Overall, future efforts in PBL will likely
focus on refining implementation strategies, fos-
tering collaboration among stakeholders, and
continuously leveraging research to improve stu-
dent engagement and learning outcomes.
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