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Article Info Abstract

With the outbreak of the COVID-19 pandemic, virtual education replaced face-
to-face instruction. Despite the pressure it imposed on educational institutions, this
shift provided a rare opportunity to view the mathematics curriculum from a
different perspective—one in which digital technologies constitute an inseparable
component. Accordingly, the revision of school and university mathematics

Key words: : curricula through their integration with digital technologies has become
Blended increasingly necessary. The present study was conducted as a systematic review
Learning; Digital ~ With the aim of explicating blended learning in mathematics. The sources reviewed
included upstream documents in Iran and studies on blended learning in
mathematics published between 2010 and 2025. The findings revealed that, given
the various components to be blended and the type and quality of their integration,
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Mathematics

Curriculum; there is no single definition of blended learning in mathematics; nevertheless, the
Mathematics shared interpretation accepted by the global mathematics education research
Curriculum community emphasizes the integration of online instruction and traditional/face-to-
Revision face instruction in blended learning. It can be concluded from the findings that

understanding the nature of blended learning and how it is implemented can serve
as a guide for educational policymaking and the revision of the mathematics
curriculum.
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Extended Abstract

Introduction

In recent years, integrating technology into mathematics education has evolved from an advantage into
a fundamental necessity. Social crises, notably the COVID-19 pandemic, compelled educators worldwide
to transition abruptly from traditional face-to-face instruction to online and blended learning models. These
shifts provided a novel opportunity to rethink technology’s implementation in mathematics pedagogy. As
we transition from the Information Age to the “Conceptual Age,” blended learning has become increasingly
pervasive, shaping the future of mathematics education. Furthermore, the limitations of purely traditional
or exclusively online methods in teaching mathematical concepts have prompted a global shift toward
alternative pedagogical approaches. These aim to transcend previous constraints while addressing the
complex individual and societal needs of learners in a technology-dominated era. By synthesizing the merits
of both traditional and online spheres, blended learning offers an efficient alternative. Consequently,
empirical studies are essential to discern its nature, effectiveness, and inherent challenges within
mathematics education.

Despite its widespread adoption, a universally accepted definition of blended mathematics education
remains elusive, leading to ambiguous interpretations. This conceptual ambiguity complicates the
operationalization and validation of learning outcomes. Shifting instructional approaches necessitates
continuous curriculum design synchronized with global changes and societal conditions. Gooya (2022)
demonstrated the necessity of revising the mathematics curriculum in the post-COVID-19 era, arguing that
ignoring these shifts leads to significant structural challenges. She warns that treating such revisions as
peripheral could threaten the stability of school mathematics in Iran, a risk already manifested by declining
mathematics enrollment.

Similarly, Gholam-Azad, Gooya, and Kiamanesh (2021) established criteria for the ideal Iranian school
mathematics curriculum, concluding that post-pandemic revision and modern instructional methods are
imperative. International scholarship mirrors these concerns: Araujo et al. (2017) highlighted the global
need for curricular reform, while Agul (2008) noted insufficient coherence in technology-based curricula.
Gouya (2022) further asserts that reconfiguring classical content without accounting for students’ digital
and blended experiences fails to produce a coherent, agile, and responsive curriculum. Integrating these
experiences is critical for expert-led reform. Notably, while blended learning is extensively studied in
general education, research specific to mathematics remains sparse, making it a nascent and vital field. This
research aims to clarify this pedagogical method and address this scholarly gap.

Research Objectives and Questions

This study aims to elucidate the nature of blended mathematics learning and examine the necessity of
revising the school mathematics curriculum in response to the paradigm shifts of the new era, guided by the
following questions:

Y. What is the nature and definition of blended learning?

Y. What are the requirements for reforming the mathematics curriculum in the new Conceptual Age?

Methodology

This research employed a systematic review method combined with philosophical data analysis, drawing
upon authoritative scholarly sources. The statistical population comprised all available upstream
documents, prior research, and peer-reviewed articles concerning blended mathematics education published
in reputable international journals in both Persian and English, spanning the period from 2010 to 2025. The



thematic scope of the reviewed literature included the nature and definitions of blended learning,
implementation models, blended mathematics curricula, and the necessity of curricular reform. Following
the specified selection criteria, 37 authoritative articles were selected from an initial pool of 435 sources.
The selected resources underwent rigorous scrutiny, thematic content analysis, and conceptual analysis. To
address the research questions, the findings were categorized using a qualitative coding process, specifically
employing axial and open coding techniques.

Findings and Results

The definitions and the nature of blended learning were identified through 7 axial codes and 45 open
codes. The axial codes are as follows:

. The integration of diverse learning theories (Constructivism, Behaviorism, Cognitivism,
and Connectivism), both with and without technological mediation;

. The synthesis of learning and instructional theories with pedagogical methods and
practices;

. The integration of technology with various elements of the mathematics curriculum;

. The combination of instructional patterns and learning styles;

. The convergence of various pedagogical approaches in the absence of technological
intervention;

. The intersection of instructional approaches and technological tools;

. A modeled, simplified, yet reflective integration of face-to-face and online components.

Furthermore, the necessity of reforming the mathematics curriculum in the era of pervasive blended
learning was categorized into 9 axial codes: the impact of the COVID-19 pandemic and subsequent crises;
significant declines in mathematics academic achievement; the inadequacy of traditional and purely
electronic methods; the obsolescence of existing mathematics curricula; rapid technological advancements;
the unique nature and significance of mathematics; the necessity of professional development for
mathematics teachers; the pervasiveness of blended learning; and the influence of mathematics learning on
sustainable development.

The findings indicate that highly diverse individual interpretations exist regarding the definition and
nature of blended mathematics learning. In fact, blended learning remains one of the most significant yet
overlooked paradigms in contemporary education. Researchers continue to regard it as a complex concept
that, regardless of specific content domains, requires further empirical investigation and conceptual
clarification, positioning it as a critical focal point for future research. Given the diverse variables involved
in the blending process and the varying quality of element integration, a monolithic definition of blended
mathematics education does not exist. However, a common, standardized, and reductive interpretation
widely accepted by scholars emphasizes the intervention of modern technologies in mathematics education
and the integration of traditional face-to-face instruction with online modalities.

Discussion and Conclusion

Blended learning is a pervasive pedagogical modality; however, it remains shrouded in conceptual
ambiguity. A precise, universally accepted definition continues to be a subject of intense scholarly debate.
Although at the epicenter of educational reform, the integration of online and face-to-face characteristics
renders its influencing factors more complex than purely traditional or virtual models. In essence, the
resulting synergy constitutes a phenomenon greater than the sum of its components (Kai, 2024).

In mathematics education, attaining a universal definition is complicated by several factors: the
continuous evolution of models; profound dependence on content and thematic context; heavy reliance on
technological tools; and susceptibility to variables such as age, gender, educational level, geography, and
teaching experience. As articulated by Park and Do (2024), since blended learning facilitates infinite
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combinations of elements, its typologies vary based on: (a) the specific elements blended, (b) the extent and
ratio of integration, © the number of components, and (d) the sequence of combinations. These
multidimensional variations lead to diverse interpretations and an inherently fluid concept. A precise
understanding of its nature and the effective implementation of blended active learning are fundamental for
educational policymaking and fostering robust classroom management. Furthermore, this understanding
serves as a critical starting point for reforming school mathematics curricula in Iran.

Regarding the imperatives for mathematics curricular reform, nations generally undertake revisions for
two primary reasons: first, student underperformance in international assessments (Gooya, 2022); and
second, concerns that graduates lack the competencies required for the workforce and national economy
(Brown, 2011; Sapudi & Hoffman, 2021). Given its capacity to influence both factors—coupled with its
profound integration of emerging digital technologies—blended mathematics learning provides a
compelling justification for the necessity of dynamic, continuous, and proactive mathematics curriculum
reform.

Keywords: Blended Learning; Digital Technologies; Mathematics Curriculum; Mathematics
Curriculum Revision
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