
                                                                                                                                                                                           ISSN (Online): 2455-3662 
                EPRA International Journal of Multidisciplinary Research (IJMR) - Peer Reviewed Journal 
                      Volume: 10| Issue: 7| July 2024|| Journal DOI: 10.36713/epra2013 || SJIF Impact Factor 2024: 8.402 || ISI Value: 1.188 

 
 

2024 EPRA IJMR    |    http://eprajournals.com/   |    Journal DOI URL: https://doi.org/10.36713/epra2013 --------------------------------------------------------------284 

 

 

ENHANCING MATHEMATICS AND SCIENCE LEARNING 
THROUGH IMPROVED READING COMPREHENSION: A 

SYSTEMATIC LITERATURE REVIEW 
 
 

Jay L. Galimpin 
College of Education, Holy Name University, Tagbilaran City, Bohol, Philippines 

 

Article DOI: https://doi.org/10.36713/epra17754 

DOI No: 10.36713/epra17754 

 

ABSTRACT 
This literature review explores the critical role of reading comprehension in enhancing mathematics and science learning 
outcomes. Proficiency in reading comprehension is foundational for understanding complex concepts and technical texts, crucial 
in interdisciplinary education. Theoretical frameworks and empirical evidences, highlight the influence of factors like family 
income and parental education on reading comprehension. Educational strategies integrating diverse learning styles and 
collaborative approaches aim to support individual student needs. Methodologically, a systematic literature review identified key 
theoretical frameworks and empirical studies, synthesizing recurring themes and gaps in current research. Results underscored 
the effectiveness of scaffolding, motivation strategies, and explicit instruction in enhancing comprehension. Strategies such as 
vocabulary scaffolds and multimodal presentations cater to diverse learning preferences, supported by Thorndike’s Laws of 
Exercise and Effect and Vygotsky’s social constructivism. Collaborative Strategic Reading and parental involvement further 
enrich comprehension development. This review concludes with recommendations for educators to adopt research-based 
interventions that foster inclusive learning environments and enhance students’ reading comprehension abilities.
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INTRODUCTION 
Proficiency in reading comprehension is foundational to 

success in mathematics and science education. As emphasized 

by various studies (IMU, n.d.; Centre for Education in Science 

& Technology, n.d.; Akbasli et al., 2016; Bcarnard-Brak et al., 

2017; Karacaoglu & Kasap, 2023), strong reading 

comprehension skills enable students to understand complex 

concepts, interpret technical texts, and solve mathematical 

problems effectively. This capability is pivotal in fostering 

interdisciplinary understanding across subjects, as noted in 

recent assessments like PISA (Chi, 2023), which highlight the 

Philippines' need for improvement in these areas. 

 

Theoretical frameworks (Vygotsky, n.d.; Bandura, 1994; 

Rumelhart & McClelland, 1986) and empirical evidence 

(Mustikasari & Maysarah, 2020; Manguilimotan et al., 2024; 

Kennedy & Trong, 2006) underscore that factors such as 

family income levels, parental education, and learning 

environments significantly influence reading comprehension 

outcomes. Addressing psychological barriers (Mustikasari & 

Maysarah, 2020) and enhancing motivational factors (Taylor 

& Hart, 2014) are crucial steps towards improving these skills. 

 

Educational strategies should integrate diverse learning styles 

(Learnings About Learning Styles, 2023) and collaborative 

learning approaches (Andreev, 2024), aligning with theories 

such as Vygotsky's Zone of Proximal Development (Billings 

& Walqui, n.d.) and Bruner's Modes of Representation (Main, 

2023) to support varied student needs. By applying these 

insights, educators can create inclusive instructional practices 

that cater to individual strengths, thereby enhancing overall 

academic achievement in mathematics and science. 

 

METHODS  
The study employed a systematic literature review and 

theoretical analysis to investigate the learning need through a 

theoretical lens, a systematic literature review was conducted, 

targeting academic databases. Selection criteria included peer-

reviewed articles published within the last decade, focusing on 

relevant theoretical frameworks and empirical studies 

addressing similar learning needs. Thematic analysis was 

employed to synthesize the literature, revealing recurring 

themes, patterns, and gaps in current research. This process 

facilitated the development of a comprehensive theoretical 

framework, integrating diverse perspectives and findings. 

Critical analysis was performed to evaluate the strengths and 

limitations of the existing literature, guiding the interpretation 

of results. Based on these synthesized insights, we proposed 

intervention strategies, justified through the theoretical and 

empirical evidence gathered. 

 

RESULT AND DISCUSSION  
Thematic Analysis of Literature 

Scaffolding and vocabulary supports are crucial elements in 

enhancing reading comprehension, as evidenced by 

Diprossimo et al. (2023). Their study highlights the 
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effectiveness of scaffolds, particularly vocabulary scaffolds, in 

digital reading settings. These supports provide contextual 

clues that aid learners in understanding and retaining 

information, thereby narrowing performance gaps among 

diverse student populations. This approach not only facilitates 

comprehension but also promotes independence in reading, as 

students learn to apply strategies effectively in varying 

contexts. 

 

A conducive learning environment plays a pivotal role in 

student success, according to Shrestha et al. (2019). They 

emphasize the importance of classrooms being quiet, 

comfortable, and free from distractions. Such environments 

are conducive to focused reading tasks and support deep 

engagement with texts. Additionally, a supportive classroom 

atmosphere that encourages questions and collaboration 

enhances motivation and participation, ultimately fostering a 

positive learning experience. 

 

Motivation is a critical factor in teaching and learning, 

influencing both engagement and learning outcomes (Filgona 

et al., 2020). Strategies such as setting achievable goals and 

offering choices in reading materials help cultivate intrinsic 

motivation. When students are motivated, they are more likely 

to invest effort in understanding texts, persist through 

challenges, and actively participate in learning activities. This 

intrinsic drive enhances comprehension by encouraging 

students to connect personally with the material and see its 

relevance to their own lives and interests. 

 

Recognizing and addressing diverse learning styles is essential 

in scaffolding reading comprehension effectively (Rezaeinejad 

et al., 2015). Visual aids, auditory supports, and multimodal 

presentations cater to different learning preferences, ensuring 

that all students have access to information in ways that 

resonate with their strengths. By tailoring interventions to 

accommodate these variations, educators can enhance 

comprehension and retention of information across a broader 

spectrum of learners, promoting inclusivity and equity in 

education. 

The laws of learning by Edward Thorndike underscore 

foundational principles in education that apply directly to 

reading comprehension (Oxford University Press, 2007; 

Kyonka, 2011). The Law of Exercise highlights the 

importance of regular practice in reinforcing comprehension 

skills, suggesting that repeated exposure to varied texts and 

contexts strengthens understanding. Meanwhile, the Law of 

Effect emphasizes the role of positive reinforcement in 

motivating continued engagement with reading tasks, thereby 

fostering a positive attitude towards learning. 

 

Explicit instruction provides a structured approach to teaching 

reading comprehension strategies (Lexia, n.d.). By 

systematically guiding students through the process of 

applying strategies like summarizing, predicting, and 

questioning, educators empower learners to actively monitor 

their understanding and make meaning from texts. This 

method aligns with Vygotsky's theory of social 

constructivism, which emphasizes the role of social interaction 

and collaboration in cognitive development, underscoring the 

importance of classroom discourse and shared learning 

experiences (Rogoff, 1990; Ben-Ari & Kedem-Friedrich, 

2000, as cited in Alharbi, 2015). 

 

Effective instructional elements identified through research 

provide further insights into optimizing reading 

comprehension interventions (Archer & Hughes, 2011). Skill 

sequencing ensures that students master prerequisite skills 

before advancing to more complex tasks, establishing a solid 

foundation for comprehension. Segmenting reading 

comprehension skills into manageable components facilitates 

mastery and application. Additionally, providing multiple 

practice opportunities with constructive feedback reinforces 

learning and corrects misconceptions, promoting deeper 

understanding over time. 

 

Collaborative Strategic Reading (CSR) integrates multiple 

components to enhance reading comprehension (IRIS | Page 3: 

Introduction to CSR, n.d.). By incorporating prior knowledge 

activation, vocabulary development, effective questioning 

techniques, and ample practice opportunities, CSR promotes 

active engagement and deepens understanding. This 

comprehensive approach not only supports comprehension 

during reading but also encourages critical thinking and 

reflection, aligning with research-based strategies endorsed by 

the National Reading Panel (n.d., as cited in Lexia Learning, 

2023). 

 

Comprehensive Theoretical Framework 

In constructing a theoretical framework for enhancing reading 

comprehension, cognitive constructivism provides a 

foundational perspective. Vygotsky's social constructivism 

emphasizes the role of social interaction in cognitive 

development (Rogoff, 1990; Ben-Ari & Kedem-Friedrich, 

2000, as cited in Alharbi, 2015). This theory underscores the 

importance of explicit instruction and collaborative learning 

strategies in scaffolding comprehension skills, suggesting that 

learning is optimized through meaningful interactions and 

shared experiences in the classroom. 

 

Behaviorist theories, particularly Thorndike's Laws of 

Exercise and Effect, contribute principles that inform 

instructional practices in reading comprehension (Oxford 

University Press, 2007; Kyonka, 2011). The Law of Exercise 

supports the value of repeated practice in reinforcing 

comprehension skills, highlighting the benefit of varied and 

consistent exposure to texts. Meanwhile, the Law of Effect 

underscores the motivational impact of positive reinforcement, 

advocating for strategies that celebrate student successes and 

foster a supportive learning environment. 

 

Motivational theories, such as Self-Determination Theory, 

further enrich the theoretical framework by emphasizing the 

importance of intrinsic motivation in learning (Filgona et al., 

2020). Strategies that empower students to set goals, make 

choices in their learning, and connect personally with reading 

materials promote engagement and persistence. By tapping 

into intrinsic motivations, educators can cultivate a deeper 

appreciation for reading and its relevance in students' lives, 

thereby enhancing comprehension outcomes. 
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Considering diverse learning styles and modalities is essential 

in designing effective reading comprehension interventions 

(Rezaeinejad et al., 2015). Howard Gardner's Multiple 

Intelligences theory posits that learners have varied strengths 

and preferences for processing information. Utilizing 

multimodal presentations that combine text with visuals, audio 

elements, and interactive tools accommodates these 

differences, ensuring that all students can access and 

comprehend information effectively. This approach promotes 

inclusivity and supports personalized learning experiences in 

diverse classroom settings. 

 

Critical Analysis of Existing Research 

The strengths of current research on reading comprehension 

interventions lie in their empirical support and comprehensive 

approach. Studies consistently demonstrate the effectiveness 

of scaffolding techniques, explicit instruction, and 

collaborative reading strategies in enhancing comprehension 

across diverse student populations. By integrating cognitive, 

behaviorist, and motivational theories, educators can 

implement evidence-based practices that address the complex 

interplay of factors influencing reading comprehension. 

 

However, limitations exist, primarily related to the context-

specific nature of some findings. While vocabulary scaffolds 

and specific instructional methods show promise in digital and 

traditional settings, their applicability across all educational 

contexts requires further investigation. Longitudinal studies 

are needed to assess the sustained impact of these 

interventions on students' reading abilities over time, 

providing insights into the durability and transferability of 

comprehension skills beyond immediate instructional settings. 

 

Proposed Intervention Strategies 

Integrated scaffolding approaches that combine vocabulary 

supports with comprehension strategies offer a promising 

avenue for improving reading comprehension (Diprossimo et 

al., 2023). By embedding vocabulary scaffolds within broader 

instructional frameworks, educators can enhance students' 

ability to derive meaning from texts while fostering 

independence in reading comprehension skills. 

 

Creating a conducive learning environment involves designing 

classrooms that support focused reading activities and 

encourage student engagement (Shrestha et al., 2019). Quiet, 

comfortable spaces free from distractions facilitate deep 

comprehension and sustained attention to reading tasks. 

Moreover, cultivating a supportive classroom atmosphere that 

values inquiry, collaboration, and active participation 

enhances motivation and promotes a positive learning 

experience for all students. 

 

Enhancing intrinsic motivation through goal setting, choice in 

reading materials, and personal connections to content 

motivates students to invest in their reading comprehension 

(Filgona et al., 2020). By aligning instructional goals with 

students' interests and aspirations, educators can foster a sense 

of ownership and purpose in learning, thereby increasing 

engagement and persistence in reading activities. 

 

Addressing diverse learning styles requires implementing 

multimodal presentations that appeal to visual, auditory, and 

kinesthetic learners (Rezaeinejad et al., 2015). Utilizing 

graphic organizers, interactive digital tools, and differentiated 

instruction accommodates varied learning preferences, 

ensuring that all students can access and comprehend 

information effectively. This inclusive approach promotes 

equity in education and supports personalized learning 

experiences tailored to individual strengths and needs. 

 

Implementing explicit instruction in reading comprehension 

strategies involves systematically teaching skills such as 

summarizing, predicting, and questioning (Lexia, n.d.). By 

providing clear, step-by-step guidance and opportunities for 

guided practice, educators empower students to monitor their 

understanding and apply strategies independently. This 

methodological approach aligns with Vygotsky's theory of 

social constructivism, emphasizing the role of collaborative 

learning and shared experiences in cognitive development 

(Rogoff, 1990; Ben-Ari & Kedem-Friedrich, 2000, as cited in 

Alharbi, 2015). 

 

Utilizing Collaborative Strategic Reading (CSR) and 

reciprocal teaching techniques offers structured frameworks 

for enhancing reading comprehension (IRIS | Page 3: 

Introduction to CSR, n.d.; Palincsar & Brown, 1984, as cited 

in Ardiansyah & Ujhanti, 2018). By incorporating prior 

knowledge activation, vocabulary development, effective 

questioning techniques, and ample practice opportunities, CSR 

promotes active engagement and deepens understanding. 

Reciprocal teaching strategies such as summarizing, 

predicting, clarifying, and questioning empower students to 

actively monitor their comprehension and engage in 

meaningful dialogue about texts, fostering critical thinking 

and collaborative learning experiences. 

 

Engaging parents in literacy activities through home literacy 

interventions enhances students' reading comprehension 

(Farrel, 2014; Dong et al., 2020). By involving parents in 

reading routines, setting literacy expectations, and providing 

strategies for supporting reading at home, educators extend 

learning beyond the classroom. Parental involvement 

strengthens the connection between school and home 

environments, reinforcing literacy skills and promoting a 

culture of reading within families. 

 

By integrating these evidenced-based strategies into 

instructional practices, educators can create a comprehensive 

framework for enhancing reading comprehension. Addressing 

diverse learning needs, leveraging motivational factors, and 

fostering collaborative learning environments are key 

components in promoting lifelong literacy skills and academic 

success among students. 

 

CONCLUSION  
In conclusion, enhancing students' reading comprehension 

skills requires a multifaceted, research-based approach that 

incorporates scaffolding, a conducive learning environment, 

motivation, recognition of diverse learning styles, and explicit 

instruction. Evidence demonstrates that vocabulary scaffolds 
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significantly improve comprehension, particularly in digital 

settings. Creating supportive, distraction-free learning spaces, 

along with strategies to boost intrinsic motivation, can 

enhance engagement and academic success. Tailoring 

interventions to diverse learning preferences, including the use 

of multimodal presentations, further reinforces understanding. 

Thorndike's principles of regular practice and positive 

reinforcement underscore the need for consistent reading 

activities and encouraging feedback. Explicit, systematic 

instruction in reading strategies, supported by collaborative 

and reciprocal teaching methods, effectively builds 

comprehension skills. Finally, involving parents in literacy 

activities amplifies the impact of these interventions. By 

adopting these comprehensive strategies, educators can 

effectively address diverse student needs and create an optimal 

environment for reading comprehension development. 
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