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Abstract. This study aims to examine strategies for developing an academic culture specifically within the field of
mathematics education, with the objective of supporting the transformation of universities into world-class institutions.
Employing a strategic policy research design with a mixed-methods approach, the study integrates qualitative and
quantitative techniques to explore how core academic values and practices in mathematics education—such as critical
thinking, collaborative problem-solving, and research innovation—can contribute to global university rankings and
reputations. Thematic analysis is used to explore qualitative data, while quantitative findings are analyzed through
descriptive and inferential statistics. The study presents a landscape analysis of academic culture in mathematics
education as a foundation for institutional development. It also proposes a structured model of academic culture
encompassing educational practices, research engagement, and community outreach in mathematics. Key success factors,
such as interdisciplinary collaboration and internationalization, are identified along with the challenges specific to the
discipline. Finally, the study outlines actionable strategies for mathematics education departments and institutions to align
their academic cultures with world-class university standards.
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INTRODUCTION

The development of world-class universities is a central priority for many nations, given their pivotal role in
generating knowledge, preparing skilled graduates, and enhancing national competitiveness in a globalized world 1].
Strategies to achieve world-class university status are multifaceted, involving long-term strategic planning [2], the
development of robust academic cultures [3,4], and investment in research excellence [5]. These institutions are
recognized not only for their global visibility but also for the quality of their academic ecosystems.

Academic culture is widely regarded as a foundational component in the success of higher education institutions.
It encompasses attitudes, values, and practices that foster intellectual engagement, scientific inquiry, and critical
thinking [6]. Supriyanto [3] emphasized that strong academic culture must be supported by visionary leadership,
sufficient funding, and adequate resources to ensure its sustainability. However, building such a culture presents
challenges, particularly in aligning local educational priorities with the expectations of global standards [5], and
addressing broader issues such as equity, access, and academic quality [7].

In the era of the knowledge economy, higher education institutions must continuously adapt to global shifts,
technological innovation, and changing societal needs. The pursuit of excellence in this context is both a necessity
and a strategic imperative for sustainable development [8]. A dynamic academic culture enables institutions to
respond effectively to these challenges while maintaining relevance and competitiveness [7]. Focusing on
mathematics education, the development of a world-class university requires more than traditional excellence in
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curriculum and teaching. It demands fostering innovation, supporting research-led teaching, and engaging students
as co-creators of knowledge. Innovative pedagogies and assessment strategies are crucial to cultivating meaningful
learning experiences in university mathematics [9]. Moreover, advancing the scholarship of teaching and learning
encourages reflective practice and continuous professional growth among faculty members [10].

Student engagement in research activities further reinforces the academic culture in mathematics education. This
not only deepens understanding but also nurtures a research mindset and critical inquiry [3]. At the institutional
level, the establishment of comprehensive support systems—such as mathematics learning centres—plays a key role
in improving student retention and academic success [11]. Collaboration is another pillar in academic culture.
Research communities of practice promote dialogue between university educators and school-level mathematics
teachers, bridging theory and practice while driving pedagogical innovation [12]. Leadership also has a
transformative role in cultivating academic quality culture, through competence enhancement, recognition systems,
and the facilitation of inter-institutional learning exchanges [13].

Furthermore, developing internal quality assurance mechanisms ensures accountability and responsiveness to the
expectations of various stakeholders, including students, employers, and accreditation bodies [14]. When these
strategies are implemented cohesively, they form the backbone of a competitive mathematics education program
aligned with the hallmarks of a world-class university [1].

METHODS

This study employs a mixed-methods approach rooted in strategic policy research. Qualitative data were
collected through content analysis of international university ranking data, supplemented by thematic examination of
institutional practices in top-performing universities. Quantitative data were derived from publicly available metrics
in the THE and QS rankings, including student-staff ratios, international student percentages, gender balance,
research citations, and teaching scores. Thematic analysis was used to interpret qualitative elements related to the
culture of mathematics education—such as cross-disciplinary collaboration, global engagement, and research
intensity. Descriptive statistics were applied to quantify key features observed across top-ranked institutions.

REsuLTS AND DIScuUsSION

Data from the top five universities in the QS and THE World University Rankings reveal several key features of
academic culture that correlate with world-class performance. One of the most prominent characteristics is the low
student-to-staff ratio. For instance, Stanford University and MIT maintain ratios of 7.1 and 8.2 respectively. These
figures support intensive faculty-student interaction, which is crucial in mathematics education for fostering
conceptual understanding, mentoring relationships, and academic guidance tailored to individual needs. Another
important feature is the strong international presence at top universities. Institutions such as Oxford and Cambridge
have a high percentage of international students—42% and 39% respectively—creating an inclusive and globally
oriented learning environment. This reflects a mathematics education culture that embraces diverse perspectives and
promotes global citizenship through collaborative inquiry and intercultural competence.

In terms of equity and inclusivity, universities like Harvard and Oxford maintain near parity in gender
distribution. This balance contributes to a fair and equitable academic atmosphere, enabling all students and faculty,
regardless of gender, to contribute meaningfully to the discipline of mathematics education. Gender-inclusive
practices within departments foster a culture of respect and empowerment. Research output is also a key driver of
academic prestige. High levels of citation, such as those observed at Harvard and MIT, are indicative of substantial
academic influence. Departments of mathematics education at these institutions contribute significantly through
publications focusing on problem-solving strategies, mathematical reasoning, and innovative instructional
approaches. These outputs not only enhance the departments' reputations but also contribute to the broader body of
knowledge in mathematics education.

Interdisciplinary collaboration further amplifies the academic culture. Top universities often integrate
mathematics education with other disciplines such as computer science, engineering, and cognitive science. This
interdisciplinary synergy leads to the development of new pedagogical frameworks, curriculum innovations, and
research agendas that respond to complex educational challenges in a global context. Furthermore, the emergence of
sustainability as a ranking criterion signals a shift toward socially responsible research and education. Institutions
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with strong academic cultures, such as Oxford and MIT, engage mathematics education in real-world
problem-solving through the lens of environmental and societal concerns. This approach not only makes learning
more relevant but also aligns academic activities with global development goals.

Real-world practices from renowned institutions illustrate how academic culture is fostered. For example, the
Freudenthal Institute at Utrecht University promotes contextual mathematics learning through its Realistic
Mathematics Education model. The University of Helsinki integrates research-based teacher education, while the
University of Michigan emphasizes practice-based preparation through its TeachingWorks initiative. The University
of Melbourne leads in mathematical reasoning research, and NIE Singapore bridges research and national
curriculum development. These institutions demonstrate shared elements of successful academic culture: integration
of research and teaching, strong community engagement, and international collaboration.

CONCLUSION

An effective academic culture in mathematics education is critical for universities aspiring to world-class status.
This study demonstrates that qualities such as collaborative learning, inclusive teaching practices, interdisciplinary
research, and international engagement are central to building a strong disciplinary culture.

By focusing on these elements, mathematics education can significantly enhance teaching quality, research
productivity, and global visibility—all key metrics in international university rankings. Strategic investment in
academic freedom, infrastructure, professional development, and global partnerships is recommended to develop
resilient, impactful mathematics education departments that contribute meaningfully to a university’s world-class
trajectory.
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