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1. INTRODUCTION

Graduate theses offer a clear window into what a program values and where it is heading. As the
culminating requirement, they reflect students’ academic interests, the questions they choose to pursue, and
the kinds of knowledge the program helps them build. For research in higher education to meaningfully
support institutional priorities and respond to broader societal needs, these student outputs need to connect
with the university’s research agenda. When this alignment is present, it helps build a more focused and
sustained research culture, brings greater coherence to scholarly work, and increases the likelihood that
findings will be useful beyond the academic setting. Looking closely at graduate theses, therefore, provides
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valuable insight into how knowledge is produced and how research directions take shape within a particular
institutional context especially in mathematics education, where studies are expected to inform both theory
and classroom practice.

Content analysis has been extensively utilized as a methodical framework for investigating trends in
scholarly study. It makes it possible to find the most important areas of research, common methods, and new
gaps in a group of papers [1], [2]. Prior research indicates that graduate theses frequently align with dominant
disciplinary frameworks and institutional agendas, typically shaped by faculty expertise and the professional
environments of researchers [3], [4]. In mathematics education, research results often focus on classroom-
related issues, including teaching methods and student performance, which is a sign of how practical the
topic is [5]. Although these studies furnish significant descriptive narratives, they frequently depend on
pre-defined categories and provide insufficient understanding of how research trajectories are formulated
from the fundamental issues that investigations aim to resolve.

A more meaningful way to understand graduate research is to look at how studies are framed
through their central research problems. The problem statement, in particular, captures what the study is
trying to address, along with its key variables and direction, making it a strong basis for classification. When
these are grouped in this way, patterns tend to emerge naturally from the data rather than being imposed,
offering a more grounded view of how knowledge is developed within the program. This approach is
especially relevant in mathematics education, where research questions are often shaped by classroom
realities, policy shifts, and the evolving needs of learners-highlighting the ongoing interplay between theory
and practice.

It is equally important to consider how these research focuses change over time. Looking at trends
makes it possible to trace shifts, continuities, and emerging priorities within the program. In many cases,
graduate research reflects broader contextual influences, such as curriculum reforms, technological
developments, or changing educational demands. For instance, periods of curricular change or disruption
often coincide with increased attention to instructional approaches or learner-related factors. Understanding
these patterns provides a clearer sense of how responsive and adaptive a program’s research agenda is, while
also pointing to areas that may benefit from deeper exploration or new directions.

Despite the growing body of bibliometric and trend analyses in education, existing studies have
largely focused on publication databases such as journal articles indexed in Scopus or Web of Science, often
overlooking graduate theses as a significant source of emerging scholarly work. Moreover, many prior
analyses rely heavily on pre-established classification frameworks or keyword co-occurrence, which may not
fully capture the conceptual intentions embedded in research problem statements. Recent studies emphasize
that thesis-level research reflects localized academic priorities and emerging scholarly directions not yet
visible in formal publication systems [6], [7]. However, limited studies integrate problem-based thematic
classification with longitudinal trend analysis, particularly in mathematics education. This gap constrains
a deeper understanding of how research priorities evolve within institutional contexts.

This study contributes to mathematics education by introducing a problem-based thematic
classification of graduate theses grounded in research problem statements, abstracts, and methodological
orientations, rather than relying solely on pre-established categories or keyword-based bibliometric
approaches commonly used in prior trend analyses. It further integrates this classification with longitudinal
trend analysis spanning more than two decades of graduate research within a localized institutional context.
Through this combined analytical approach, the study provides a more context-sensitive understanding of
how research priorities evolve over time and how methodological traditions shape knowledge production in
mathematics education. At the program level, the findings may help refine research agendas, strengthen
alignment with institutional priorities, and improve the overall quality of graduate research. In this sense,
graduate theses are viewed not merely as individual academic outputs but as indicators of evolving scholarly
directions within mathematics education.

Although there is a substantial body of research on mathematics education, there is still limited
localized evidence showing how graduate research develops within a specific institutional setting over time.
This study addresses that gap by offering a systematic and analytically grounded mapping of Master of Arts
(MA) mathematics theses, combining problem-based thematic classification with longitudinal trend analysis.
Specifically, this study sought to answer the following questions:

— What dominant thematic domains emerge from the problem statements and methodological orientations
of MA mathematics theses from 2000-2024?

— How have research focuses and subthemes within these thematic domains evolved over time?

— What implications do the observed research trends have for curriculum development, research mentoring,
and future mathematics education research?
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2. METHOD
2.1. Research design

This study employed a qualitative content analysis design to examine the thematic patterns of MA in
mathematics theses and to develop an integrative framework that may inform curriculum enhancement.
Content analysis is widely recognized in educational research as a systematic and flexible method for
analyzing textual data, allowing researchers to identify patterns, trends, and meanings embedded in
documents [1], [2]. In this study, the approach extended beyond simple categorization to include thematic
synthesis, enabling not only the identification of recurring themes but also the interpretation of relationships
among them. Such an approach reflects contemporary views of content analysis as both descriptive and
interpretive, capable of generating higher-order conceptual insights from textual corpora [8], [9].

2.2. Corpus of the study

The corpus of the study consisted of 129 MA in mathematics theses completed at Benguet State
University from 2000, corresponding to the program’s first graduating cohort, through 2024. A total
enumeration approach was employed, whereby all available theses within the specified period were included.
The theses were retrieved from department and the graduate studies office of the college offering the
program.

Each thesis was treated as a single unit of analysis. For consistency and comparability, the study
focused on thesis titles, abstracts, and statements of the problem, as these sections provide concise and
reliable representations of the study’s focus, variables, and intended contributions. This approach is
commonly used in documentary and trend analyses where large datasets require systematic yet feasible
examination [6]. To facilitate longitudinal analysis, the corpus was organized into five-year intervals across
the period 2000-2024.

2.3. Data analysis

The analysis focused on thesis titles, abstracts, and statements of the problem, as these components
encapsulate the central focus, variables, and intent of each study. In large-scale documentary and bibliometric
analyses, these sections are widely regarded as valid indicators of research direction and thematic orientation,
particularly when full-text examination is not feasible [2], [6], [10]. As illustrated in Figure 1, a multi-phase
inductive coding process was employed. Phase 1 involved open coding to identify key concepts and research
foci from the textual data. In phase 2, axial coding was conducted to group related codes into analytical
categories or sub-themes. These categories were then synthesized into broader thematic domains during
phase 3 through constant comparison, allowing patterns to emerge directly from the dataset [1], [8].

The coding and classification process was conducted collaboratively by the researchers. Using
common coding criteria derived from the problem statements and methodological characteristics of the
theses, the researchers independently examined and initially classified the studies. The preliminary
classifications were then compared and reviewed to identify overlapping interpretations and inconsistencies.
In cases where a thesis could reasonably align with multiple thematic domains, classification decisions were
guided by the study’s primary research problem, dominant variables, and methodological orientation.

Data Source Iterative Refinement [  Final Classification

(Thesis Titles, Abstracts,

Statements of the
Problem)

Phase 1: Open Coding
Identification of key
concepts, variables, and
research focus

Phase 2: Axial Coding
Grouping into analytical
categorics (sub-themes)

Reclassification and
resolution of
inconsistencies

Phase 4:

Methodological
Validation
Verification using
research design and data
analysis techniques

Phase 3: Theme
Development
Formation of broader
thematic domains

Figure 1. Data analysis procedure

Assignment of one
dominant theme per

thesis

Quantitative Analysis
Frequency counts,
percentages, five-year
intervals

Interpretation
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To strengthen classification validity, a second layer of analysis examined methodological
characteristics, particularly research design and data analysis techniques. This step was done to verify the
thematic classification when cross-checked with the methodology implemented in the study. Where
inconsistencies were identified, iterative reclassification was conducted until conceptual coherence was
achieved, consistent with recommended practices for rigorous thematic analysis [11]. Each thesis was
assigned to a single dominant theme based on its primary research problem and methodological focus. This
approach supports the use of mutually exclusive categories in content analysis, facilitating clearer
aggregation and more stable trend interpretation [2], [6], [12]. While some studies may span multiple areas,
assigning a dominant theme enables consistent classification for large-scale analysis.

Following the final classification, the categorized data were analyzed using frequency and
percentage distributions and organized into five-year intervals to examine longitudinal trends. Temporal
grouping allows the identification of shifts in research priorities while minimizing short-term variability [10].
The integration of quantitative frequency analysis with thematic synthesis supports more meaningful
interpretation of research patterns [13]. To ensure transparency and consistency, coding decisions were
guided by explicit criteria and iteratively reviewed. The rigor was supported through systematic coding
procedures, iterative validation, and alignment between textual and methodological features, consistent with
trustworthiness criteria in qualitative research [11]. To further enhance methodological transparency and
auditability, supplementary coding materials consisting of a coding manual and coding guide were prepared
detailing the coding procedures, validation process, coding criteria, and illustrative classification examples
used in the study.

Ethical considerations were carefully observed throughout the study. All these were accessed
through the institutional archives and used solely for academic purposes, with no disclosure of personal
identifiers. In addition, the study adhered to emerging ecthical guidelines regarding the use of artificial
intelligence (Al) in research. Al-assisted tools were utilized in a limited and supportive capacity, particularly
for organizing data and improving clarity of presentation/narration. Recent scholarship emphasizes that while
generative Al can enhance efficiency, it also introduces concerns related to bias, transparency, and academic
integrity [14], [15]. As such, Al tools should function only as assistive technologies and must not replace the
researcher’s analytical judgment [16], [17]. Consistent with these principles, all Al-assisted outputs in this
study were critically reviewed, validated, and substantially refined by the researcher. Al was not used to
generate primary data, conduct independent analysis, or make interpretive decisions. This approach ensures
accountability and adherence to current standards for responsible Al integration in research [18].

3.  RESULTS AND DISCUSSION
3.1. Thematic classification of MA mathematics theses

The content analysis yielded five major thematic domains derived from the central research
problems and methodological orientations of the theses: i) assessment of mathematics readiness,
achievement, and curriculum (AMRAC); ii) affective, motivational, and self-regulated learning in
mathematics (AMSRLM); iii) predictive and correlational studies (PCS); iv) instructional interventions and
innovations (III); and v) cultural and contextual dimensions of mathematics learning (CCDML). These
themes emerged through an iterative and systematic coding process, ensuring conceptual clarity, mutual
exclusivity, and alignment with both the substantive focus and methodological characteristics of each study.

Figure 2 presents an integrated visualization of both thematic distribution and sub-theme
composition. Overall, the distribution is notably uneven. PCS constitute the largest proportion (31.78%),
followed by III (28.68%) and AMRAC (24.81%). In contrast, CCDML (8.53%) and AMSRLM (6.20%)
remain comparatively underrepresented. Presenting both frequencies and percentages allows clearer
interpretation of relative emphasis across domains, addressing calls for more transparent reporting in trend
analyses [6].

A closer examination of the internal composition of each theme reveals important distinctions.
Within PCS, the dominance of correlational studies (56.10%) indicates a strong preference for examining
relationships among variables, while predictive studies (31.71%) and performance linkages (12.20%) are less
prominent. This pattern suggests that graduate research is primarily oriented toward identifying associations
rather than developing explanatory or causal models. Such dominance can be attributed to the accessibility of
correlational designs and their alignment with commonly taught statistical techniques in graduate programs,
reflecting broader patterns in educational research [19], [20].

Within the III domain, instructional interventions (45.95%) and teaching strategies (27.03%)
account for the majority of studies, with fewer studies focusing on technology-enhanced learning (16.22%)
and instructional innovations (10.81%). The distribution shows a strong practice-oriented research agenda
aimed at improving classroom instruction. While this aligns with evidence emphasizing the impact of
teaching quality on student outcomes [21], the relatively limited attention to innovation-oriented research
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suggests that studies done by graduate students tend to test existing approaches rather than developing new
instructional models. Research on digital learning further indicates that effective technology integration
requires alignment with pedagogy rather than mere adoption [22].

The AMRAC domain highlights a diagnostic orientation, with readiness and entry skills (34.38%)
and learning difficulties and error analysis (25.00%) as dominant sub-themes. This reflects a strong emphasis
on understanding learners’ starting points and identifying barriers to achievement. Such focus is consistent
with formative assessment principles, which stress the importance of prior knowledge in shaping instruction
[23]. However, the relatively low representation of curriculum evaluation (9.38%) and problem-solving
(12.50%) suggests that systemic and higher-order dimensions of learning receive comparatively less
attention, despite their recognized importance in mathematics education [24]. Curriculum alignment is
critical in ensuring coherence between intended learning outcomes, instructional practices, and assessment
systems [25].

The AMSRLM domain, though comprising only 6.20% of the dataset, reflects emerging attention to
affective and self-regulatory dimensions of learning. The limited volume of studies in this area suggests that
such constructs have only recently gained prominence within the program. This trend mirrors broader shifts
in educational research toward recognizing the role of motivation, self-efficacy, and anxiety in shaping
learning outcomes [26], [27]. The relatively low representation indicates an opportunity to further integrate
these dimensions into future research.

In contrast, PCS slightly declined during this period, while affective and contextual themes began to
grow. By 2020-2024, a rebalancing is evident: PCS and III decreased but remained prominent, while
AMSRLM and CCDML reached their highest levels. This points to a gradual shift toward more holistic
perspectives that consider motivation, identity, and context in learning. Emerging studies on culturally
grounded mathematics, including ethnomathematics and contextualized instruction, reflect efforts to make
learning more relevant and inclusive [28], [29].
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Contextual
Dimensions of
Matheratics
Learning (C'CDML)
11 (8.53%)

Contextualize
d Mathematics
in Real-Life

Practices
2 (18.18%)
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Interventions and
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Figure 2. Thematic distribution and sub-theme composition of MA mathematics theses

Similarly, the CCDML domain (8.53%) remains underdeveloped, with ethnomathematics (54.55%)
as the dominant sub-theme. While this indicates growing recognition of cultural perspectives, the limited
presence of contextualized and applied mathematics studies suggests that sociocultural approaches remain
peripheral. This is noteworthy given that mathematics learning is increasingly understood as situated within
cultural and social contexts, and integrating these perspectives has been shown to enhance relevance and
engagement [28], [30].

Taken together, the findings indicate a research landscape that is strongly grounded in quantitative
and intervention-based approaches but relatively limited in affective and sociocultural inquiry. This pattern
reflects not only research interests but also institutional and methodological influences shaping graduate
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research production. As noted in studies of knowledge production, research trends are often shaped by
methodological accessibility, training, and institutional expectations [19], [30]. Expanding research into
underrepresented domains-particularly affective, contextual, and interdisciplinary areas-may contribute to
a more balanced and holistic understanding of mathematics learning.

3.2. Trends in research focus of MA mathematics theses

Figure 3 shows how MA mathematics thesis topics evolved across five periods. In the early years
(2000 to 2004), research output was limited and concentrated mainly on PCS and III, with minimal attention
to affective AMSRLM and contextual CCDML dimensions. This suggests that early work was still
developing and had not yet diversified. From 2005 to 2009, research activity increased, particularly in PCS,
AMRAC, and III, reflecting a growing focus on student performance, assessment, and classroom
interventions. However, affective and contextual themes remained marginal.

The period 2010-2014 marked a clear shift, with PCS reaching its peak. This dominance reflects
a strong emphasis on examining relationships among classroom variables, an approach widely used in
education due to its practicality [31]. It also aligns with the rise of evidence-based and data-driven practices,
which favored statistical approaches like correlation and regression [19], [32], as well as large-scale
syntheses linking variables to student achievement [21].

Between 2015 and 2019, there was a significant movement toward intervention-based and practice-
oriented research, as seen by the sharp increase in III. This is in line with growing calls for curricular changes
and evidence-based instruction, as structured interventions have been demonstrated to raise arithmetic
achievement [21], [33]. AMRAC also peaked during this time, demonstrating the ongoing significance of
assessment in directing instruction. While curriculum alignment-though less studied-remains essential for
coherent learning outcomes [25], diagnostic assessment and error analysis in particular continue to be crucial
for identifying learning gaps and misconceptions [23], [34], [35] stronger program completion rates also
corresponded with this boom, indicating stronger graduate output. Although still less represented, AMSRLM
highlights important factors such as self-efficacy, motivation, and anxiety, which are known to influence
achievement and engagement [26], [36], [37]. The inclusion of self-regulated learning also signals growing
recognition of learners as active participants in their learning processes [38].

20
15
A
K
10 i
=
o
5
0
THEMES
- AMRAC AMSRLM PC5 e [l == CCDML

Figure 3. Trends of research topics of theses in MA in mathematics

Overall, while PCS and III have long dominated, the trend shows a gradual diversification of
research themes. The program remains strongly anchored in performance- and intervention-focused studies
but is increasingly opening to affective and sociocultural dimensions. This shift suggests both continuity and
change, while also pointing to opportunities for broader and more balanced research directions moving
forward.

The observed shifts in research focus can be understood in relation to broader educational and
institutional developments. The early dominance of correlational and assessment-oriented studies reflects the
strong influence of quantitative research training and the emphasis on measurable academic outcomes.
The subsequent rise of instructional intervention studies corresponds with increasing attention to classroom
effectiveness and pedagogical improvement in response to curriculum reforms. More recently, the emergence
of affective and sociocultural themes aligns with global trends in mathematics education that emphasize
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learner diversity, equity, and contextualized learning. These patterns suggest that graduate research agendas
are not only shaped by individual interests but are also influenced by evolving educational priorities,
methodological exposure, and institutional expectations [6], [19].

3.3. Trends in research topics across thematic domains

The analysis of the theses reveals clear and evolving patterns in the research priorities of MA
mathematics graduates. When viewed across the five thematic domains, the findings suggest that research is
not static; rather, it reflects a dynamic interplay between enduring concerns in mathematics education and
emerging issues shaped by educational reforms, technological developments, and broader societal changes.
The following discusses the trend of research topics of MA mathematics graduates along each thematic
domain.

3.3.1. Assessment of mathematics readiness, achievement, and curriculum

The trend under AMRAC shows a sustained emphasis on readiness and entry skills as well as
learning difficulties and error analysis, both of which appear consistently across all time periods. This is
evident in Figure 4, suggesting that graduate researchers continue to grapple with a fundamental question:
what do students bring into the mathematics classroom, and where do they struggle most?

In contrast, areas such as curriculum evaluation and alignment remain relatively underexplored,
appearing only occasionally. This imbalance indicates that while much attention is given to diagnosing
learner-level issues, fewer studies engage with broader, system-level concerns such as curriculum coherence
and alignment. The relatively stable existence of assessment-focused studies across time strengthens the idea
that assessment remains important to mathematics education. Beyond simply measuring achievement or
performance, assessment serves as a critical tool for informing instruction and guiding curriculum decisions.
Effective assessment practices, particularly formative assessment, play a pivotal role in improving student
learning by making thinking visible and actionable [23]. Similarly, large-scale educational frameworks
highlight the role of assessment in shaping both policy and classroom practice [39].

The prominence of readiness and error analysis also reflects a long-standing recognition that
students’ misconceptions are not random but are often systematic and rooted in prior knowledge.
Understanding these misconceptions is essential for designing instruction that meaningfully supports
conceptual change [35]. At the same time, the limited attention to curriculum evaluation suggests an
opportunity for future research to engage more deeply with how curricular structures influence learning
outcomes, particularly in contexts undergoing reform.

= Readiness, Entry Skills == Academic Performance and Achievement
Curriculum Evaluation and Alignment Learning Difficulties and Error Analysis
== Problem Solving Skills and Knowledge Patterns

A
L=nma

m P
N

\

Figure 4. Trends of research topics categorized under AMRAC

3.3.2. Affective, motivational, and self-regulated learning in mathematics

Research under the AMSRLM theme remains relatively limited in earlier periods but shows
a noticeable increase in recent years, particularly from 2020 to 2024, as shown in Figure 5. This shift is not
surprising. The disruptions brought about by the COVID-19 pandemic forced educators and researchers alike
to confront the emotional and psychological dimensions of learning more directly. As learning environments
became more flexible and, at times, more isolating, issues such as motivation, anxiety, and self-regulation
moved to the forefront.
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This growing attention to affective factors is strongly supported by existing literature. Mathematics
anxiety, for instance, has been shown to interfere with working memory and hinder performance [37], while
self-efficacy plays a crucial role in shaping students’ persistence and achievement [26]. More recent studies
further underscore that students’ emotional well-being is closely tied to their academic engagement,
particularly in times of uncertainty [40], [41]. Most of the research in this field employs correlational
methodologies, associating affective variables with academic results. Although these studies yield significant
insights, they also underscore the necessity for more comprehensive and intervention-oriented research that
investigates how these affective dimensions can be effectively facilitated in educational practice. Still, the
growing number of AMSRLM studies shows that there is a significant shift toward a more complete
understanding of how people learn math. This includes not only how well they do on tests but also their
experiences and personalities.

-

2000 - 2004 2005-2009 2010 - 2014 2015 - 2019 2020 - 2024

Figure 5. Trend of research categorized under AMSRLM

3.3.3. Predictive and correlational studies

The PCS dominate the research landscape across most time periods, particularly in the earlier and
middle years. The strong presence of these studies, as shown in Figure 6, reflects a sustained interest in
describing relationships among variables, and explaining differences in student achievement. Correlational
studies remain to dominate even up to the last five years. This trend aligns with broader patterns in
educational research, where correlational designs are widely used due to their methodological accessibility
and ability to handle large datasets [42]. Influential syntheses of educational research have also reinforced the
importance of identifying key factors that influence learning outcomes [21].

However, while these approaches are valuable, their dominance also raises important considerations.
Correlational studies, by nature, focus on relationships rather than deeper contextual or causal explanations.
An overreliance on variable-centered approaches may limit the field’s ability to fully capture the complexity
of teaching and learning processes [43].

8
&
4
2
1]
2000 - 2004 2005-2009 2010 - 2014 2015 - 2019 2020 - 2024
== Predictors of Mathematics Achievement Academic Performance Linkages

== Correlational Studies of Mathematics-Related Variables

Figure 6. Trends of research topics categorized under PCS
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The slight decline in PCS studies in more recent years may indicate a gradual diversification of
research interests, with graduate students beginning to explore alternative approaches such as intervention-
based or contextually grounded studies. Still, the persistence of predictive research, particularly those linked
to academic performance and licensure outcomes, reflects institutional priorities related to accountability and
measurable success. Indeed, prior research has shown that academic indicators such as GPA remain strong
predictors of future performance [44], which helps explain the continued relevance of this line of inquiry.

3.3.4. Instructional interventions and innovations

Figure 7 illustrates the trend in III revealing a clear responsiveness to educational reforms and
changing instructional contexts. The marked increase in studies during the 20142019 period coincides with
the implementation of the K—12 reform in the Philippines, a time when educators were actively seeking
effective teaching approaches and strategies to adapt to new curricular demands. What stands out in this
domain is the strong emphasis on instructional interventions, suggesting that graduate researchers are not
only interested in understanding learning but also in improving it. These studies often test specific
interventions in existing teaching strategies, materials, or programs, reflecting a practical orientation toward
classroom improvement.

2 /,/
o ~

2000 - 2004 2005-2009 2010 - 2014 2015 - 2019 2020 - 2024

== Teaching Strategies and Pedagoqgical Approaches
== |nstructional Interventions Technology-Enhanced Learning and Applications
Instructional Innovations and Mathematical Applications

Figure 7. Trends of research topics categorized under 111

This trend is consistent with global shifts toward learner-centered and evidence-based instruction,
where teaching practices are continuously refined through research [45]. The growing presence of
technology-enhanced learning further reflects the increasing integration of digital tools in education.
Research has shown that when used effectively, technology can enhance conceptual understanding and
student engagement [22], [46]. Interestingly, while intervention studies are abundant, fewer studies focus on
more exploratory or design-based innovations. This suggests that while teaching strategies are being tested,
there may be room to further expand research into more transformative approaches to mathematics
instruction.

Studies focusing on III demonstrate a marked increase during the 2015-2019 period, coinciding with
the implementation of the K-12 reform in the Philippines. This period saw a surge in research examining
teaching strategies, including strategic intervention materials, the dynamic learning program, and other
pedagogical innovations introduced in response to curricular changes. The most significant finding is the rise
in instructional interventions reflecting global shifts toward learner-centered and technology-enhanced
education. Research has shown that digital tools and structured interventions can enhance conceptual
understanding and engagement [46]. This trend may also be influenced by the increasing integration of
flexible and modular learning systems in both basic education and higher education. Earlier, from 2005-2009,
intervention studies were primarily centered on computer-assisted instruction, reflecting the growing
integration of technology in teaching. These patterns are consistent with international findings that
educational reforms and technological advancements often stimulate intervention-based research [22], [45].

3.3.5. Cultural and contextual dimensions of mathematics learning
The CCDML theme, although the least represented, demonstrates a gradual but meaningful increase
over time. As shown in Figure 8, studies within this domain become more visible in recent years, particularly
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from 2019 onward. Earlier works related to cultural and contextual aspects of mathematics were present but
were predominantly framed within quantitative or correlational designs, often examining contextual variables
as predictors of achievement rather than as sources of meaning-making. It is only in the more recent period
that these studies have been more explicitly conceptualized and classified as qualitative or interpretive
inquiries, reflecting a methodological shift within the program.

This transition can be attributed, in part, to the increasing integration of qualitative approaches
within a program that nurtures a quantitative research environment. As qualitative methodologies gained
wider acceptance in education research and in the field of mathematics, they enabled deeper exploration of
learners’ experiences, cultural practices, and contextualized forms of knowledge [47]. The emergence of
CCDML as a distinct thematic domain therefore signals not only a change in research topics but also
an expansion in epistemological orientation, moving beyond measurement toward interpretation and
meaning-making. The presence of studies on ethnomathematics and contextualized learning reflects
a broader shift toward recognizing that mathematics is not merely abstract but is deeply embedded in cultural
and social contexts. This perspective is strongly supported by sociocultural theories of learning, which
emphasize that knowledge is constructed through participation in culturally situated practices [30]. Similarly,
research in culturally responsive mathematics education highlights the importance of connecting
mathematical concepts to students’ lived experiences to enhance engagement, identity development, and
conceptual understanding [48].

Despite this positive trend, the relatively low number of studies in CCDML suggests that
sociocultural and contextual approaches remain at the margins of the program’s research agenda. This pattern
is not uncommon in programs with strong quantitative traditions, where research is often shaped by
established methodological training and expectations [49]. Moreover, even in studies that integrate cultural
elements-such as the use of indigenous materials, local contexts, or language in mathematics
instruction-these are frequently framed as instructional strategies and evaluated primarily in terms of their
effects on student performance. As a result, culture is often treated as a supporting variable within
intervention or correlational designs rather than as a central lens of inquiry in its own right.

Nevertheless, the increasing presence of CCDML studies is significant. It reflects a growing
openness to qualitative and interpretive approaches and a broader reconceptualization of what constitutes
meaningful mathematical knowledge. In this sense, the rise of CCDML represents an important step toward
a more inclusive and holistic understanding of mathematics education-one that values not only performance
and intervention, but also culture, identity, and context.

== Fthnomathematics and Indigenous Knowledge Systems
Mathematical Patterns in Cultural Artifacts and Matural Contexts
== Contextualized Mathematics in Real-Life Practices

: >

2000 - 2004 2005-2009 2010 - 2014 2015 - 2019 2020 - 2024

Figure 8. Trends of research topics categorized under CCDML

3.4. Implications for curriculum development, research mentoring, and future research

The study’s conclusions offer a number of suggestions for improving graduate research
development in mathematics education. Predictive, correlational, and intervention-based studies predominate,
indicating that the program’s research training has been heavily focused on quantitative approaches and
performance-based inquiry. This has given empirical and statistically grounded research a strong foundation,
but it also shows that methodological exposure needs to be expanded to include qualitative, mixed-methods,
and design-based approaches. Expanding methodological training may allow graduate students to engage
more thoroughly with complicated, context-sensitive aspects of mathematics learning, which are frequently
better captured through interpretive and contextually grounded approaches [47], [49].
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The unequal distribution of themes in curriculum development draws attention to areas that could
need more focus. The need to more clearly include emotional, sociocultural, and contextual perspectives into
coursework and research requirements is shown by the comparatively little attention given to these aspects.
Research agendas that are more inclusive and comprehensive may benefit from incorporating subjects like
learner identity, culturally responsive teaching, and practical applications of mathematics [30], [48].

The results highlight the crucial role advisers play in determining thesis directions for research
mentoring. It has been demonstrated that graduate supervision has a substantial impact on students’
methodological decisions and research focus, frequently mirroring the knowledge and preferences of faculty
mentors [50]. In order to diversify research outputs and link them with new goals in mathematics education,
it may be beneficial to encourage students to investigate underrepresented areas, especially those associated
with affective and contextual dimensions. Students can be further assisted in going beyond traditional
methods by receiving structured advice in topic selection, study design, and theoretical framing.

Lastly, the study suggests a number of avenues for future investigation. Research that incorporates
multidisciplinary views and looks at mathematics learning through sociocultural and interpretive lenses is
needed. Future studies might also look into how curriculum design, faculty expertise, and institutional
structures affect research trends across time. Examining how research environments affect what is examined
and how it is studied is crucial since research on knowledge production indicates that scholarly outputs are
impacted by both institutional contexts and epistemological orientations [6], [49]. Graduate research can help
create a more comprehensive and balanced knowledge of mathematics education by filling in these gaps.

4. CONCLUSION

Over more than two decades, the MA mathematics program has developed a distinct research profile
centered on mathematics education-particularly on improving instruction, assessing learning, and
understanding student performance. Much of this work reflects the experiences of graduate students who are
also classroom practitioners, which keeps their studies closely tied to real teaching contexts. The findings
show that most theses fall within predictive, correlational, and instructional domains, pointing to a strong
emphasis on intervention-based research and measurable outcomes. While these areas offer valuable insights,
their dominance also suggests a narrowing of perspective that may limit a fuller understanding of the more
complex, contextual, and affective dimensions of learning mathematics.

At the same time, there are signs of change. The gradual rise of affective and sociocultural
topics-along with an increase in qualitative and culturally grounded studies-indicates a shift in what is being
explored. This trend reflects broader developments in mathematics education that recognize learning as not
only cognitive, but also social and cultural. Still, the relatively small number of studies in these areas
suggests that such perspectives are only beginning to take hold and remain underdeveloped within the
program.

These patterns carry important implications for how graduate research can be strengthened.
Broadening methodological training to include qualitative, mixed-methods, and design-based approaches
could open up more diverse and theoretically grounded lines of inquiry. Encouraging work that engages with
culture, identity, and real-world applications of mathematics may also help build a more inclusive and
relevant body of knowledge. At the program level, the findings can inform curriculum design, thesis
advising, and the shaping of research agendas by highlighting both areas of strength and gaps that need
attention.

This study is not without its limitations. It draws on theses from a single institution and focuses on
titles, abstracts, and problem statements rather than full-text analysis. While these elements are generally
accepted as reliable indicators of research focus, they may not capture the full depth of each study. Future
research could build on this work by incorporating full-text analysis, comparing findings across institutions,
or applying more advanced bibliometric approaches. It would also be useful to examine how factors such as
curriculum structure, institutional expectations, and supervision practices influence research outputs. Despite
these limitations, the study shows that graduate theses can serve as meaningful indicators of knowledge
production, offering insight into how research priorities evolve in response to changing educational contexts
and broader societal developments.
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