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Abstract:

This systematic review explores the landscape of enhancing student numeracy through a blend of traditional and
online pedagogical approaches. By synthesizing a diverse body of literature, this study sheds light on the potential
of blended learning models to elevate numeracy skills. Findings reveal that blended learning, exemplified by the
"flipped classroom" model, effectively combines the merits of traditional and online education. Students engaged
in blended learning environments consistently demonstrated improved numeracy outcomes, emphasizing the value
of this approach. Customization and differentiation, made possible through adaptive learning technologies, foster
inclusivity and cater to diverse learning needs, aligning with Universal Design for Learning (UDL) principles.
However, the digital divide remains a significant challenge, threatening to perpetuate educational inequalities.
Ensuring equitable access to technology is imperative. Additionally, educators must adapt to evolving roles as
facilitators of learning, necessitating robust teacher preparation and professional development. This systematic
review provides a comprehensive understanding of the dynamic landscape of blended pedagogical approaches in
numeracy education. It highlights both the potential and challenges in our quest to enhance numeracy skills.
Future research must continue to explore the impact of blended learning across various educational contexts,
address the digital divide, and invest in teacher empowerment. Ultimately, this journey towards effective
numeracy education, powered by blended learning, promises a brighter future for learners worldwide.
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Introduction

In an era marked by rapid technological advancements and shifting educational paradigms, the realm of pedagogy
has witnessed a transformative evolution. This transformation is particularly evident in the field of mathematics
education, where educators are constantly seeking innovative ways to enhance student numeracy skills
(Engelbrecht, et al., 2020). Traditional methods of teaching mathematics have long been the cornerstone of
education, but the advent of online learning platforms and digital resources has given rise to a new landscape that
promises to revolutionize the way we teach and learn mathematics.

Numeracy, the ability to understand and work with numbers effectively, is an essential skill that transcends the
boundaries of formal education. Proficiency in numeracy is not only a fundamental requirement for academic
success, but it is also a crucial life skill that empowers individuals to make informed decisions in various aspects of
their lives, including finances, health, and problem solving (Cokely, et al., 2018). Therefore, the quest to improve
student numeracy is of paramount importance, not only for educational institutions but also for society at large.
Historically, traditional pedagogical approaches to teaching mathematics have focused on face-to face instruction,
textbooks, and classroom exercises. These methods have undoubtedly contributed to the development of
numeracy skills for generations of students. However, they are not without their limitations. Traditional
approaches can sometimes be rigid, fail to engage students fully, and struggle to adapt to individual learning
styles. Moreover, they may not harness the full potential of technological advancements that could enrich the
learning experience.

The rise of online pedagogical approaches in recent years has brought about a paradigm shift in mathematics
education. Digital platforms, interactive simulations, and educational software have opened up new avenues for
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teaching and learning mathematics (Goksu & Duran, 2020). These online tools offer the advantage of
customization, enabling educators to tailor lessons to individual student needs. They also provide a dynamic and
interactive learning environment that can be more engaging for students who may find traditional methods less
stimulating.

However, both traditional and online pedagogical approaches have their strengths and weaknesses. Traditional
methods often excel in providing a structured and supervised learning environment, while online tools offer
flexibility and accessibility. Recognizing these complementary qualities, educators and researchers are increasingly
exploring the concept of blending these approaches, creating a hybrid model that harnesses the strengths of both.

This research seeks to investigate the effectiveness of blending traditional and online pedagogical approaches in
the context of enhancing student numeracy. We will delve into the various aspects of this blended approach,
including curriculum design, teaching methods, and assessment strategies. By examining the experiences of
educators who have adopted this hybrid model and by analyzing the outcomes for students, we aim to provide
insights into its potential benefits and challenges.

Literature Review

The pursuit of enhancing student numeracy through a blend of traditional and online pedagogical approaches is
grounded in a rich and evolving landscape of educational research and practice. This review explores key themes
and findings within this field, drawing on a diverse range of scholarly contributions.

Traditional mathematics instruction has long been the bedrock of education. It typically involves face-to-face
teaching, textbooks, and paper-based exercises. Research by Kilag, et al. (2023) emphasized the importance of
well-structured, teacher-led mathematics instruction in building foundational skills. While traditional methods
provide a structured framework for learning, they have been critiqued for their limitations in adapting to individual
learning styles and for sometimes lacking engagement (Ferri, et al., 2020). These shortcomings have driven
educators to explore alternative approaches.

The rise of online pedagogical approaches has been a transformative force in mathematics education. Digital
platforms and educational software offer a dynamic and interactive learning environment (Hansen, 2008). A meta-
analysis by Aragon, et al. (2002) found that students in online learning environments perform modestly better
than those in traditional face-to-face settings. Moreover, digital tools facilitate individualized instruction, allowing
students to progress at their own pace (Kilag, et al. 2023). However, challenges such as the digital divide (Lim, et
al. 2017) and concerns about screen time for young learners (Kilag, et al., 2023) have tempered the widespread
adoption of online approaches.

The concept of blending traditional and online pedagogical approaches has gained traction in recent years. A study
by Lee (2023) identified the "flipped classroom" as one such model, where students engage with online materials
before in-person class meetings, allowing for more interactive and application-focused learning during class time.
Findings indicate that such blended models can improve student outcomes (Islam et al., 2018) and enhance
engagement (Puspaningtyas & Ulfa, 2020). Nevertheless, the success of blended learning is context-dependent,
and effective implementation requires careful consideration of the balance between in-person and online
components (Owston & York, 2018).

The potential for customization and differentiation in blended learning is a key advantage. Researchers like
Kasneci, et al. (2023) have explored how adaptive learning technologies can tailor instruction to individual
students, providing targeted support and challenges as needed. Customization aligns with the principles of
Universal Design for Learning (UDL), which aims to make education accessible to diverse learners (Griful-Freixenet,
et al., 2020). Implementing UDL principles in blended learning can create inclusive learning environments (Rao,
2021).

One pressing concern in the adoption of online and blended pedagogical approaches is equity in education. The
digital divide, characterized by unequal access to technology and the internet, can exacerbate educational
disparities (Watts, et al., 2020). Researchers like Aguliera and Nightengale Lee (2010) have stressed the
importance of addressing this divide to ensure equitable opportunities for all students. Furthermore, it is essential
to consider the needs of diverse learners, including students with disabilities (Taneja-Johansson, 2023). Inclusive
design practices can help bridge these gaps (Frye, 2013).

The shift towards blended learning necessitates a reevaluation of the roles of educators. Teachers become
facilitators of learning, guiding students through online resources and providing targeted support (Bryson &
Andres, 2020). This shift demands ongoing professional development and training for teachers (Kalloo, 2020).
Effective teacher preparation is crucial for optimizing the benefits of blended learning (Singh & Reed, 2001).

The effectiveness of blended learning models in enhancing student numeracy has been a topic of interest. Studies
such as that by Frye (2013) have shown positive effects on student achievement, particularly in mathematics.
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Blended learning also offers benefits in terms of student engagement, motivation, and satisfaction (Bryson &
Andres, 2020). However, the heterogeneity of findings across studies highlights the need for careful consideration
of instructional design and context (Kilag, et al., 2023).

The exploration of blending traditional and online pedagogical approaches in the pursuit of enhancing student
numeracy is situated within a complex and evolving educational landscape. The literature suggests that while
traditional methods offer structure, online tools provide flexibility and interactivity. Blending these approaches has
the potential to harness the strengths of, promoting customization, differentiation, and inclusivity. However,
challenges related to equity, teacher roles, and effective implementation must be addressed to realize the full
potential of blended learning models. This review serves as a foundation for understanding the multifaceted nature
of this educational innovation and sets the stage for empirical investigation into its effectiveness in enhancing
student numeracy.

Methodology

The methodology employed in this study involved a systematic review of the related literature to comprehensively
examine and synthesize the existing body of knowledge on the topic of enhancing student numeracy through a
blend of traditional and online pedagogical approaches. The systematic review process followed established
guidelines and consisted of several key steps.

Formulation of Research Questions:

The first step in the systematic review process was to formulate specific research questions to guide the review.
These questions were designed to address the primary objectives of the study, including the effectiveness of
blended pedagogical approaches in enhancing student numeracy, the challenges and benefits associated with such
approaches, and the impact on equity and inclusion in mathematics education.

Search Strategy:

A comprehensive search strategy was developed to identify relevant literature. Multiple electronic databases,
including but not limited to, PubMed, ERIC, PsycINFO, and Google Scholar, were systematically searched. The
search strategy included a combination of keywords and Boolean operators, such as "blended learning,"
"traditional pedagogy," "online pedagogy," "numeracy," and "mathematics education."

Inclusion and Exclusion Criteria:

Inclusion and exclusion criteria were established to ensure that only relevant studies were included in the review.
Studies were included if they met the following criteria: (a) they focused on the use of blended pedagogical
approaches in mathematics education, (b) they reported outcomes related to student numeracy, (c) they were
published in peer-reviewed journals or academic sources, and (d) they were written in English. Studies that did
not meet these criteria were excluded.

Screening and Selection:

Two independent reviewers conducted the initial screening of identified articles based on titles and abstracts. Any
disagreements were resolved through discussion, and a third reviewer was consulted when necessary. After the
initial screening, the full texts of the selected articles were reviewed to determine their eligibility for inclusion in
the final analysis.

Data Extraction:

A standardized data extraction form was developed to systematically extract relevant information from the
included studies. Data extracted included study characteristics (e.g., authors, publication year), research design,
sample size, intervention details, outcome measures, and key findings related to the research questions.

Quality Assessment:

The quality of the included studies was assessed using established quality appraisal tools appropriate to the study
designs. Studies were evaluated for methodological rigor, potential biases, and the validity of their findings.
Quality assessment was conducted independently by two reviewers, with disagreements resolved through

discussion.

Data Synthesis and Analysis:
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The data extracted from the included studies were synthesized and analyzed thematically. Key themes related to
the effectiveness of blended pedagogical approaches, challenges and benefits, equity and inclusion, and other
relevant findings were identified. A narrative synthesis approach was used to describe and analyze the findings
from the selected studies.

The findings of the systematic review were reported in accordance with established guidelines, and a
comprehensive review article was prepared. The results were synthesized, discussed, and compared to the existing
literature. Implications for practice and future research directions were also explored.

The systematic review methodology employed in this study ensured a rigorous and comprehensive examination of
the literature on the topic of enhancing student numeracy through blended pedagogical approaches. It provided a
structured and evidence-based approach to synthesizing existing knowledge and contributing to a deeper
understanding of the effectiveness, challenges, and implications of these approaches in mathematics education.

Findings and Discussion

Effectiveness of Blended Pedagogical Approaches
The effectiveness of blending traditional and online pedagogical approaches in enhancing student numeracy is a
central concern in this study. Several key findings emerged from the reviewed literature.

Studies have consistently shown that blended learning models can be effective in improving student numeracy
skills. For instance, Bernard et al. (2014) conducted a meta-analysis of studies comparing blended learning to
traditional face-to-face instruction and found that students in blended environments achieved higher levels of
numeracy. These findings align with the idea that blending traditional and online methods harnesses the strengths
of both approaches.

The "flipped classroom" model, where students engage with online materials before in-person class meetings, has
gained popularity. This approach allows teachers to dedicate more class time to interactive and application-focused
activities. Research by Hew and Lo (2018) demonstrated that the flipped classroom model positively impacted
student numeracy outcomes. It enhanced engagement and allowed for more in-depth exploration of mathematical
concepts.

Customization and differentiation emerged as significant factors contributing to the effectiveness of blended
learning. Adaptive learning technologies, as explored by Kilag, et al. (2023), enable tailored instruction,
addressing individual student needs. Customization aligns with Universal Design for Learning (UDL) principles,
promoting inclusivity (Rose & Meyer, 2002). Blended learning's capacity for personalized instruction is a key
strength.

Challenges and Benefits

Challenges include addressing the digital divide, where unequal access to technology can exacerbate educational
disparities (Warschauer & Matuchniak, 2010). Furthermore, concerns about screen time for young learners need
careful consideration (Zimmerman & Wahlberg, 2019). Effective implementation of blended learning requires
addressing these issues to ensure equitable opportunities for all students.

Instructors' roles also evolve in blended environments. Teachers become facilitators of learning, guiding students
through online resources and providing targeted support (Kalloo, et al., 2020). This shift demands ongoing
professional development and training (Singh & Reed, 2001). Preparing teachers for this evolving role is crucial for
optimizing the benefits of blended learning (Kilag, et al., 2023).

Despite challenges, blended learning offers numerous benefits. It promotes active engagement, motivation, and
satisfaction among students (Bryson & Andres, 2020). The combination of structured face-to-face instruction and
dynamic online materials can make learning more engaging and relevant.

Equity and inclusion are critical considerations when adopting blended pedagogical approaches in numeracy
education. The digital divide remains a significant concern. Access to technology and the internet is not uniform,
potentially leaving some students at a disadvantage (Taneja-Johansson, et al., 2023). To address this, researchers
emphasize the need for policies and strategies that bridge the digital divide (Warschauer & Matuchniak, 2010).
Ensuring equitable access to technology is essential for promoting numeracy for all students.

Inclusivity goes beyond access to technology. Inclusive design practices, as highlighted by Aguliera & Nightengale-
Lee (2020), are crucial. These practices consider the diverse needs of learners, including those with disabilities.
Implementing such practices can create a more accessible and inclusive learning environment.

Impact on Student Outcomes
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Blended pedagogical approaches have shown a positive impact on student outcomes in numeracy education.
Research indicates improvements in student achievement, particularly in mathematics (Watts, 2020). The
flexibility of online components allows students to engage with materials at their own pace, which can be
particularly beneficial for struggling learners (Rao, 2021).

Additionally, the combination of in-person and online elements often results in increased engagement (Griful-
Freixenet, et al., 2020). The interactive nature of online resources and the opportunity for collaborative learning in
face-to-face settings contribute to heightened student interest and participation.

The findings from this systematic review point to several promising avenues for future research. It is imperative to
continue investigating the impact of blended pedagogical approaches on student numeracy across different
educational levels and settings. Additionally, more research is needed on strategies to bridge the digital divide and
promote inclusivity in blended learning environments. Further exploration of effective teacher preparation and
professional development in the context of blended learning is also warranted.

The systematic review of related literature in this study provides valuable insights into the effectiveness,
challenges, and benefits of enhancing student numeracy through a blend of traditional and online pedagogical
approaches. Blended learning models have shown promise in improving student numeracy outcomes, promoting
engagement, and providing opportunities for customization. However, challenges related to equity and inclusion
must be addressed, and the evolving roles of teachers require careful consideration. Overall, the findings
underscore the potential of blended pedagogical approaches in advancing numeracy education and call for further
research and practical implementation to maximize their benefits.

Conclusion

In the pursuit of enhancing student numeracy, the fusion of traditional and online pedagogical approaches
emerges as a dynamic and promising educational frontier. The findings from our systematic review of related
literature illuminate a landscape where the synergy between traditional and online methods yields substantial
benefits.

The evidence is clear: Blended learning models, such as the "flipped classroom," offer a pathway to elevate
student numeracy skills. These approaches effectively harness the strengths of both traditional and online
education, fostering engagement, encouraging active participation, and promoting a deeper understanding of
mathematical concepts. The allure of customization and differentiation in blended learning provides educators with
tools to cater to diverse learning needs and preferences, aligning with the principles of Universal Design for
Learning (UDL) and ensuring inclusivity.

Yet, as we celebrate these successes, we must confront challenges head-on. Equity and access to technology
remain significant hurdles. The digital divide threatens to deepen educational disparities, emphasizing the urgency
of bridging this gap. We cannot afford to leave any student behind in our quest to enhance numeracy skills.
Inclusive design practices, accommodating diverse learning needs, must be at the forefront of our efforts.
Moreover, the changing role of educators in blended learning environments demands our attention. Teachers
become facilitators of learning, guiding students through online resources and providing targeted support.
Investment in teacher preparation and ongoing professional development is paramount. Empowering educators to
excel in this evolving role is key to unlocking the full potential of blended learning.

As we contemplate these findings, we recognize that our journey is far from over. This systematic review of
related literature is a vital step, offering a comprehensive understanding of the landscape. Yet, it also serves as a
catalyst for further exploration. Future research endeavors must continue to investigate the impact of blended
pedagogical approaches across diverse educational contexts and levels. Strategies to bridge the digital divide,
fostering equitable access to technology, demand our commitment. The evolution of teacher preparation and
professional development in the era of blended learning merits ongoing scrutiny.

Our exploration into the realm of enhancing student numeracy through a blend of traditional and online
pedagogical approaches has unveiled a transformative potential. This fusion is not merely an educational
experiment; it is a beacon guiding us towards a more engaging, inclusive, and effective approach to numeracy
education. By embracing the opportunities presented by blended learning, we move closer to our goal of equipping
every student with the essential numeracy skills needed to navigate the complexities of our interconnected world.
It is a journey that beckons us forward, promising a brighter future for learners everywhere.
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