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Abstract: The COVID-19 pandemic's profound disruption, particularly in education, highlights the critical need for strategic 

foresight in reshaping post-pandemic mathematics education to address unique challenges and opportunities brought about by 

widespread school closures and remote learning. This research utilized an integrative review to assess a range of studies concerning 

strategic foresight in mathematics during the post-COVID period. Findings revealed ten (10) emerging themes on strategic foresight 

in mathematics education in the post-COVID era, namely; (1) Digital Transformation and Technological Integration; (2) Flexible 

and Adaptive Curriculum Design; (3 Equity and Inclusion in Mathematics Education; (4) Teacher Professional Development and 

Support; (5) Collaborative Partnerships and Stakeholder Engagement; (6) Resilience and Future-Proofing Strategies; (7) Global 

Perspectives and Cross-Cultural Competence; (8) Interdisciplinary Connections and Real-World Applications; (9) Data-Informed 

Decision-Making and Evidence-Based Practices; and (10) Environmental Sustainability and Mathematical Modeling. The 

integrative assessment of strategic foresight in post-COVID mathematics education reveals a multifaceted landscape marked by 

digital transformation, flexible curriculum design, equity focus, enhanced teacher development, collaboration, resilience strategies, 

global perspectives, interdisciplinary connections, data-driven decisions, and environmental sustainability. These themes highlight 

the dynamic nature of post-pandemic mathematics education, emphasizing the need for strategic planning. Recommendations 

include investing in technology and professional development, prioritizing flexible curriculum design, promoting equity and 

inclusion, and enhancing teacher support. Additionally, fostering collaboration, resilience, global perspectives, and environmental 

sustainability is crucial for creating a resilient, equitable, and sustainable mathematics education ecosystem for future generations. 
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1. INTRODUCTION  

The seismic disruption caused by the COVID-19 pandemic has affected every aspect of our lives, and education stands at the 

forefront of its impact. Among the many areas that suffered, mathematics education has faced unique challenges and opportunities in 

the wake of widespread school closures and the shift to remote learning (Tyaningsih, Prayitno, & Handayani, 2021). As we navigate 

through the aftermath of the pandemic, it becomes increasingly evident that a mere return to pre-COVID educational practices may 

not suffice. Instead, strategic foresight emerges as a crucial tool for envisioning and shaping the future of mathematics education in a 

post-pandemic world. 

Traditional methods of teaching mathematics have often centered around structured classroom environments and face-to-face 

interactions between educators and students. However, the abrupt transition to remote learning compelled educators to explore 

alternative modes of instruction, relying heavily on digital platforms and asynchronous communication (Ökördi & Molnár, 2022). 

While this shift brought unprecedented challenges, it also sparked innovation and prompted a reevaluation of pedagogical practices. 

Strategic foresight offers a framework through which we can critically assess these adaptations, discerning which elements are worth 

preserving and which require further refinement (Ahlqvist & Kohl, 2016). 

Moreover, the pandemic has exacerbated existing disparities in access to quality mathematics education, particularly among 

marginalized communities. Students from low-income households or with limited access to technology faced heightened barriers to 

learning, widening the educational divide (Courtney, Miller, & Gisondo, 2022). As we contemplate the future of mathematics 

education, it is imperative to address these inequities and develop inclusive strategies that cater to the diverse needs of all learners 

(Barajas-López & Larnell, 2019). Strategic foresight provides a lens through which we can envision more equitable scenarios and 

proactively design interventions to bridge the gap (Bishop, Tamarchak, Williams, & Radvanyi, 2020). 

In light of these challenges and opportunities, this study endeavors to conduct an integrative assessment of strategic foresight in 

mathematics education in the post-COVID period. By synthesizing insights from educational research, policy analysis, and real-world 

experiences, this study aims to elucidate the pathways toward a more resilient, adaptable, and equitable mathematics education system. 

Through this endeavor, we seek not only to understand the evolving landscape of mathematics education but also to chart a course 

toward a future where all students can thrive in their mathematical learning journeys, regardless of the uncertainties that lie ahead. 
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2. METHODS 

This research utilized an integrative review to assess a range of studies concerning strategic foresight in mathematics during the 

post-COVID period (Kutcher & LeBaron, 2022). An integrative review, as a comprehensive method, amalgamates diverse forms of 

evidence, encompassing empirical and theoretical literature, to foster a holistic comprehension of a specific subject. This approach 

allows for the amalgamation of various research methodologies, such as case studies, observational studies, and meta-analyses, to 

address a clearly outlined issue. Integrative reviews play a crucial role in evidence-based practices within education by pinpointing 

gaps in existing literature, proposing avenues for future research, and contributing to theory advancement. The study contextualized 

strategic foresight in mathematics within the post-COVID era integratively to highlight the variations and dynamics of challenges and 

innovations in the field in response to academic disruptions. 

 The process entailed formulating a precise research question, conducting a comprehensive literature search, selecting pertinent 

studies, critically evaluating the evidence, synthesizing the data through narrative synthesis, and presenting the findings 

comprehensively. Integrative reviews are particularly beneficial for educational research as they offer a broader overview of the 

literature and provide insights that can inform relevant teaching methodologies and educational policy formulations. 

3. RESULTS AND DISCUSSION 

Strategic Foresight in Mathematics Education: A Post-COVID Integrative Assessment 

Theme 1: Digital Transformation and Technological Integration 

This theme centered on the acceleration of digital transformation in mathematics education in the post-COVID era. The pandemic 

forced educators to rapidly adopt technology for remote teaching and learning, revealing both the benefits and challenges of digital 

platforms (Bond et al., 2021). As a result, there's a heightened emphasis on integrating technology more seamlessly into mathematics 

instruction, not merely as a temporary solution but as an essential component of future pedagogy (Viberg, Grönlund, & Andersson, 

2020). 

This theme explores how strategic foresight can guide the effective incorporation of digital tools, ensuring that they enhance, rather 

than replace, traditional teaching methods (Butenina & Ivanov, 2021). Moreover, it delves into the importance of equipping educators 

with the necessary skills and resources to leverage technology effectively, thus empowering them to create engaging and interactive 

learning experiences for students (Maricar et al., 2023). 

Theme 2: Flexible and Adaptive Curriculum Design 

 Another key theme that emerges from the assessment is the need for flexible and adaptive curriculum design in mathematics 

education. The disruptions caused by the pandemic underscored the importance of curriculum agility, as educators had to adjust content 

delivery to accommodate remote learning environments, asynchronous schedules, and varying student needs (Frumos, 2020). This 

theme examines how strategic foresight can inform curriculum development processes, enabling educators to anticipate future 

challenges and design curricula that are responsive to changing circumstances (Grove, Clouse, & Xu, 2023). 

 It explores innovative approaches such as competency-based education, personalized learning pathways, and interdisciplinary 

connections, all of which foster greater flexibility and adaptability in mathematics education (Luzano, 2020). By embracing this theme, 

educational stakeholders can ensure that mathematics curricula remain relevant, engaging, and effective in preparing students for the 

challenges of tomorrow's world (Naik, 2017). 

Theme 3: Equity and Inclusion in Mathematics Education  

 The integrative assessment also highlights the critical importance of equity and inclusion in post-COVID mathematics education. 

The pandemic exacerbated existing disparities in access to quality education, disproportionately affecting marginalized communities 

and underserved populations. This theme examines how strategic foresight can guide efforts to address these inequities, promoting 

greater diversity, equity, and inclusion in mathematics classrooms (Gandolfi, Ferdig, & Kratcoski, 2021). 

 It explores strategies for reducing barriers to access, providing targeted support for students from underrepresented groups, and 

fostering a more inclusive learning environment where all students feel valued and empowered. By centering equity and inclusion in 

mathematics education, stakeholders can work towards a future where every student has the opportunity to excel in mathematics and 

pursue their academic and career aspirations (Martin, 2019). 

Theme 4: Teacher Professional Development and Support 

 The assessment underscores the importance of teacher professional development and support in navigating the post-COVID 

landscape of mathematics education. Educators played a pivotal role in adapting to remote instruction, redesigning curriculum, and 

supporting students through unprecedented challenges (Luzano & Ubalde, 2023). This theme explores how strategic foresight can 
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inform professional development initiatives, equipping teachers with the skills, knowledge, and resources needed to thrive in evolving 

educational contexts (Ringland, 2010). 

 It emphasizes the need for ongoing training in pedagogical best practices, technology integration, cultural competence, and social-

emotional learning support. Additionally, it examines the role of mentorship, collaboration, and community-building in fostering 

teacher resilience and well-being. By investing in teacher professional development and support, educational institutions can cultivate 

a skilled and empowered workforce capable of leading the transformation of mathematics education in the post-COVID era 

(Androutsos & Brinia, 2019). 

Theme 5: Collaborative Partnerships and Stakeholder Engagement 

 Another significant theme that emerges from the assessment is the importance of collaborative partnerships and stakeholder 

engagement in shaping the future of mathematics education. The pandemic highlighted the interconnectedness of various stakeholders, 

including educators, policymakers, parents, community organizations, and industry partners, in supporting student learning and 

success. This theme explores how strategic foresight can facilitate meaningful collaboration among these stakeholders, fostering 

shared visions, goals, and action plans for advancing mathematics education (Bautista-Quispe et al., 2023). 

 It delves into the role of partnerships in co-designing innovative solutions, leveraging resources, and advocating for policy changes 

that prioritize mathematics education. Moreover, it examines strategies for engaging diverse stakeholders in decision-making 

processes, ensuring that the voices and perspectives of all stakeholders are heard and valued (Kostøl et al., 2021). By fostering 

collaborative partnerships and stakeholder engagement, educational systems can harness collective expertise and resources to create 

a more robust and sustainable mathematics education ecosystem that meets the needs of all learners. 

Theme 6: Resilience and Future-Proofing Strategies  

 An additional theme that emerges from the assessment is the emphasis on resilience and future-proofing strategies in mathematics 

education. The pandemic exposed vulnerabilities in educational systems worldwide, highlighting the need for resilience to withstand 

future disruptions and uncertainties (Pang-an et al, 2022). This theme explores how strategic foresight can guide the development of 

resilience-building strategies in mathematics education, ensuring that educational institutions are better prepared to navigate 

unforeseen challenges (Lee & Johnston-Wilder, 2017). It examines the role of risk assessment, scenario planning, and contingency 

planning in anticipating and mitigating potential disruptions.  

 Furthermore, it explores strategies for fostering adaptability, creativity, and critical thinking skills in students, empowering them 

to thrive in a rapidly changing world. By prioritizing resilience and future-proofing strategies, educational systems can build a 

foundation for long-term sustainability and success, ensuring that mathematics education remains relevant and effective in preparing 

students for the challenges of the 21st century (Kozlowski & Si, 2019). 

Theme 7: Global Perspectives and Cross-Cultural Competence 

 Another pivotal theme that surfaces from the assessment is the recognition of global perspectives and the importance of cross-

cultural competence in mathematics education. The pandemic has underscored the interconnectedness of the world and the need for 

students to develop a deep understanding of diverse perspectives and cultural contexts. This theme delves into how strategic foresight 

can inform efforts to integrate global perspectives into mathematics curricula, exposing students to diverse mathematical traditions, 

problem-solving approaches, and real-world applications (Mithun & Goldfarb, 2022). 

 It explores the role of multicultural education in promoting empathy, tolerance, and respect for cultural diversity, thus preparing 

students to collaborate effectively in multicultural environments. Furthermore, it examines strategies for fostering cross-cultural 

competence among educators, enabling them to create inclusive and culturally responsive learning environments that celebrate 

diversity (Chaika, 2023). By embracing global perspectives and cross-cultural competence, mathematics education can equip students 

with the knowledge, skills, and attitudes needed to thrive in an increasingly interconnected and diverse world.  

Theme 8: Interdisciplinary Connections and Real-World Applications 

 An additional theme emerging from the assessment is the emphasis on interdisciplinary connections and real-world applications 

in mathematics education. The pandemic has highlighted the interconnectedness of different fields of knowledge and the importance 

of applying mathematical concepts to real-world problems (Luzano, 2024). This theme explores how strategic foresight can guide 

efforts to integrate interdisciplinary connections into mathematics curricula, fostering collaboration across disciplines such as science, 

technology, engineering, and the arts. It delves into the role of project-based learning, problem-based learning, and inquiry-based 

approaches in engaging students and promoting a deeper understanding of mathematical concepts (Zhexembinova et al., 2023). 

 Moreover, it examines strategies for incorporating real-world applications of mathematics, such as data analysis, financial literacy, 

and environmental sustainability, into instructional practices. By emphasizing interdisciplinary connections and real-world 
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applications, mathematics education can become more relevant, meaningful, and engaging for students, preparing them to address 

complex challenges and make meaningful contributions to society (Vinogradova, 2021). 

Theme 9: Data-Informed Decision-Making and Evidence-Based Practices 

 This theme has underscored the need for educators and policymakers to rely on reliable data and research to inform their decisions 

and practices. This theme explores how strategic foresight can guide the collection, analysis, and interpretation of data to inform 

educational policies, practices, and interventions (Luzano, 2023). It delves into the role of assessment data, student performance 

metrics, and educational research in identifying areas for improvement and measuring progress toward educational goals (Habegger, 

2010). 

 Furthermore, it examines strategies for promoting a culture of evidence-based decision-making among educators and 

policymakers, fostering collaboration between researchers and practitioners, and disseminating best practices based on empirical 

evidence (Luzano, 2024). By prioritizing data-informed decision-making and evidence-based practices, mathematics education can 

become more effective, efficient, and equitable, ultimately leading to improved student outcomes and educational experiences (Ruhter 

& Karvonen, 2023). 

Theme 10: Environmental Sustainability and Mathematical Modeling 

The pandemic has highlighted the importance of addressing global challenges, such as climate change and resource management, 

through interdisciplinary approaches that leverage mathematical modeling and analysis (Fei & McCarl, 2023). This theme explores 

how strategic foresight can guide efforts to incorporate environmental sustainability into mathematics curricula, promoting awareness 

of environmental issues and empowering students to develop solutions using mathematical tools. It delves into the role of mathematical 

modeling in understanding complex environmental phenomena, such as carbon emissions, biodiversity loss, and renewable energy 

systems, and explores how these concepts can be integrated into mathematics instruction (Özdemir, 2021). 

Furthermore, it examines strategies for promoting environmental literacy, fostering a sense of stewardship for the planet, and 

inspiring students to apply their mathematical skills to real-world environmental problems (Oluoch, Aurah, & Sika, 2018). By 

embracing environmental sustainability and mathematical modeling, mathematics education can become a catalyst for positive change, 

equipping students with the knowledge and skills needed to address pressing environmental challenges and create a more sustainable 

future. 

Emergent Framework 

The emerging framework for strategic foresight in mathematics education post-COVID encompasses several key themes that are 

essential for shaping the future of teaching and learning in this field. There is a significant focus on digital transformation and 

technological integration, highlighting the accelerated adoption of digital tools and the need to seamlessly incorporate technology into 

mathematics instruction. This theme emphasizes the importance of equipping educators with the necessary skills to leverage 

technology effectively, ensuring it enhances traditional teaching methods rather than replacing them. 

Flexibility and adaptive curriculum design are highlighted as crucial aspects, emphasizing the need for curriculum agility to 

accommodate diverse learning environments and student needs. This theme explores innovative approaches such as competency-

based education and personalized learning pathways to promote greater flexibility and adaptability in mathematics education. 

 This framework underscores the importance of equity, inclusion, teacher professional development, collaborative partnerships, 

resilience, global perspectives, interdisciplinary connections, data-informed decision-making, and environmental sustainability in 

shaping the future of mathematics education in the post-COVID era. By integrating these themes into educational practices, 

stakeholders can create a more robust and sustainable mathematics education ecosystem that meets the needs of all learners and 

prepares them for the challenges of the 21st century. 
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Figure 1. Emergent Framework on Strategic Foresight in Mathematics Education 

 

4. CONCLUSION AND RECOMMENDATION 

In conclusion, the integrative assessment of strategic foresight in mathematics education post-COVID has revealed a complex and 

multifaceted landscape characterized by rapid digital transformation, a pressing need for flexible curriculum design, a renewed focus 

on equity and inclusion, enhanced teacher professional development, collaborative partnerships, resilience-building strategies, global 

perspectives, interdisciplinary connections, data-informed decision-making, and a commitment to environmental sustainability. These 

themes underscore the dynamic nature of mathematics education in the aftermath of the pandemic and highlight the imperative for 

strategic planning and foresight to navigate the uncertainties of the future. 

Moving forward, it is essential to translate these findings into actionable recommendations that can guide educational stakeholders 

in shaping the future of mathematics education. Firstly, there is a need for continued investment in technology infrastructure and 

professional development to support the effective integration of digital tools into mathematics instruction. Secondly, curriculum 

designers should prioritize flexibility and adaptability, embracing innovative approaches that cater to diverse student needs and prepare 

them for real-world challenges. Thirdly, efforts to promote equity and inclusion must be prioritized, with a focus on reducing 

disparities in access and support for underrepresented groups. Fourthly, ongoing teacher professional development and support 

programs should be tailored to meet the evolving needs of educators and empower them to lead transformative change in mathematics 

education. 

 Additionally, fostering collaborative partnerships and stakeholder engagement will be critical in advancing shared goals and 

driving systemic change. Resilience-building strategies should be integrated into educational planning to ensure that institutions are 

prepared to weather future disruptions. Global perspectives, interdisciplinary connections, and data-informed decision-making should 

be embraced to promote a holistic and evidence-based approach to mathematics education.  

 Finally, a commitment to environmental sustainability should underpin curriculum development efforts, inspiring students to apply 

their mathematical skills to address pressing environmental challenges. By embracing these recommendations, educational systems 

can create a more resilient, equitable, and sustainable mathematics education ecosystem that empowers all learners to succeed in the 

21st century and beyond.  
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