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Abstract 

This meta-analysis examines the effectiveness of various reading interventions on literacy 

outcomes across diverse educational settings. With a moderate overall effect size of 0.56, the 

findings highlight the significant impact of structured instructional strategies on enhancing 

reading skills. Phonics-based interventions, particularly effective in early literacy 

development, demonstrated a higher effect size compared to comprehension-based approaches, 

which require more nuanced and sustained efforts, especially for older students engaging with 

complex texts. The analysis also identifies challenges associated with digital and hybrid 

learning environments, where reduced effectiveness suggests the need for additional support 

and scaffolding. Early childhood education interventions yielded the most substantial 

benefits, reinforcing the critical importance of early, systematic reading instruction. These 

insights have important implications for educational practice and policy, advocating for the 

prioritization of evidence-based reading strategies, early intervention, and thoughtful 

integration of digital tools to optimize literacy development. Furthermore, the study 

underscores the necessity for continued research to adapt and refine these strategies in response 

to evolving educational contexts and technological advancements. 

 

Keyword: digital learning; early childhood interventions; literacy education; phonics 

instruction; reading comprehension. 

 

1. INTRODUCTION  

In the dynamic realm of education, literacy remains fundamental to both academic 

achievement and personal growth. As society advances and technology reshapes how we 

access and process information, the methods of teaching reading continue to evolve. A 

nuanced understanding of how students acquire reading skills and interact with texts is 

crucial for educators, policymakers, and researchers. Meta-analysis plays a pivotal role in 
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this process, offering a thorough synthesis of existing research to reveal trends, patterns, 

and insights that can guide effective literacy education practices (Pigott & Polanin, 2020). 

The exploration of English reading has long been a central focus in educational 

research. Scholars have examined various facets of reading, from phonemic awareness to 

comprehension strategies, all aimed at enhancing literacy outcomes (Ehri, 2020) and 

(Castles et al., 2018). While individual studies provide valuable perspectives, their scope, 

methodology, and conclusions often differ. Meta-analysis addresses this challenge by 

aggregating and comparing these studies, offering a more comprehensive understanding of 

the factors that contribute to successful reading instruction (Shanahan, 2020). 

 This meta-analysis seeks to synthesize findings from a wide range of studies on 

English reading, with the goal of identifying effective strategies and practices that can be 

applied in literacy education (Graham et al., 2018). By examining the collective evidence, 

the analysis aims to provide educators with actionable insights to enhance reading 

instruction and improve student outcomes (Quinn & Kim, 2018). It also aims to identify 

gaps in existing research, paving the way for future studies that can deepen our 

understanding of reading processes and instructional techniques (Bowers & Bowers, 2021). 

 The scope of this meta-analysis is broad, encompassing various dimensions of 

English reading, including early literacy development, reading fluency, comprehension, and 

the influence of digital tools on reading instruction. Each of these areas is a vital component 

of the reading process, and understanding their interplay is essential for designing effective 

educational interventions (Smith et al., 2021). This comprehensive approach ensures that 

the findings are relevant across different educational contexts and applicable to diverse 

student populations. 

 A key objective of this meta-analysis is to explore the implications of its findings for 

literacy education. By identifying the most effective strategies for promoting reading 

success, educators can better tailor their instruction to meet the diverse needs of students 

(Duke et al., 2021). Additionally, the analysis will consider how these strategies can be 

adapted to different learning environments, including traditional classrooms, online 

platforms, and hybrid models (Raes et al., 2020). This adaptability is especially critical in 

today’s educational landscape, where varied instructional approaches are increasingly 

necessary to meet the needs of all learners. 

 Moreover, this meta-analysis will address the broader implications for educational 

policy. Identifying reading strategies supported by robust evidence can help policymakers 

make informed decisions regarding curriculum design, teacher training, and resource 

allocation (Wyse & Bradbury, 2022). Aligning educational policies with research-based 

practices can create a more effective and equitable literacy education system that benefits 

all students, regardless of their background or learning environment (Gambrell, n.d. 2023)  

 The study of effective literacy education, especially in the context of English 

reading, has been a central theme in educational research for many years. As the educational 

landscape evolves with advancements in pedagogy and technology, researchers have been 

keen to identify the most effective teaching methods and strategies. Recently, meta-analysis 

has emerged as a powerful tool in this endeavor, allowing researchers to synthesize results 

from numerous studies to gain a more comprehensive understanding of educational 
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practices. According to (Steel et al., (2021), meta-analysis is essential for integrating 

findings from diverse studies, providing nuanced insights that individual studies might 

miss. 

Research on English reading spans a wide range of topics, including phonemic 

awareness, fluency, and comprehension strategies. Erickson, (2021) highlights the critical 

importance of phonemic awareness and decoding skills in early literacy development, noting 

their foundational role in successful reading. Numerous studies have consistently 

emphasized these skills' importance. Buckingham et al., (2019) also advocate for systematic 

phonics instruction as a highly effective method for enhancing early literacy skills. 

However, due to the varying instructional methods across studies, comprehensive reviews 

like meta-analyses are necessary to determine the most effective practices. 

 Phonological awareness has been identified as a particularly crucial element in early 

literacy development. A systematic review by Bratsch-Hines et al., (2020) demonstrated 

that interventions focusing on phonological awareness significantly improve reading 

outcomes, especially for young children at risk of reading difficulties. This finding is 

supported by Murphy Odo, (2021) whose meta-analysis revealed that combining 

phonological awareness instruction with other literacy components leads to substantial 

improvements in reading proficiency. These studies underscore the importance of early, 

targeted interventions in literacy education, suggesting that such approaches can have a 

lasting impact on children's reading abilities. 

 Reading comprehension is another major focus of literacy research. Effective 

comprehension strategies are essential for students to engage deeply with texts and develop 

a thorough understanding. Ali & Razali, (2019) argue that strategies like summarizing, 

questioning, and predicting are pivotal in enhancing reading comprehension in elementary 

students. Kim et al., (2021) further supports this by emphasizing the role of prior knowledge 

in understanding and constructing meaning from texts, highlighting the cognitive 

processes involved in reading comprehension. 

 With the increasing role of technology in education, digital tools have become vital 

in reading instruction. Bråten et al., (2020) discuss the impact of digital reading on literacy 

education, noting both the opportunities and challenges it presents. Digital platforms offer 

personalized learning experiences and access to diverse texts but also necessitate new 

literacy skills, such as evaluating and synthesizing online information. Spires et al., (2017) 

further emphasize the need to integrate digital literacy into traditional reading instruction, 

preparing students for the demands of the digital age. This integration is crucial for 

developing readers who are adept at navigating both print and digital texts. 

 Given the diversity of learning environments—ranging from traditional classrooms 

to online platforms and hybrid models—reading instruction must be flexible and adaptable. 

McDougall et al., (2018) stress that literacy education must evolve to meet the diverse needs 

of learners, particularly as digital learning becomes more prevalent. Their research 

suggests that instructional practices should be tailored to individual student needs and the 

specific contexts in which learning occurs. This adaptability is especially relevant in light 

of global events like the COVID-19 pandemic, which has accelerated the adoption of hybrid 

and online learning models, demanding more flexible approaches to literacy instruction. 
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 Meta-analytic studies also have significant implications for educational policy. 

Wexler et al., (2021) contends that evidence-based reading strategies should guide 

curriculum design, teacher training, and resource allocation to ensure that all students 

receive effective literacy instruction. Aligning educational policies with research-based 

practices is crucial for creating equitable literacy systems that serve diverse student 

populations. (Pellegrini & Vivanet, 2021) echoes this sentiment, emphasizing the need for 

policy frameworks that support the implementation of evidence-based reading instruction 

in schools, which is vital for improving literacy outcomes on a broad scale. 

 Beyond their practical applications, meta-analytic studies contribute to the 

theoretical understanding of reading processes. Amendum et al., (2018) highlight how 

synthesizing findings across multiple studies offers a more comprehensive view of how 

students engage with texts and develop literacy skills. This theoretical insight is essential 

for advancing literacy education, as it informs future research and the development of 

innovative instructional methods. Chew & Cerbin, (2021) add to this understanding by 

reviewing the cognitive processes involved in reading, which can lead to more effective 

teaching strategies that accommodate diverse learning styles. 

Ultimately, the insights derived from this meta-analysis have the potential to 

revolutionize literacy education by providing evidence-based recommendations that can be 

implemented at the classroom, school, and policy levels. By bridging the gap between 

research and practice, this analysis seeks to improve the effectiveness of reading instruction, 

enhance student literacy outcomes, and contribute to the ongoing evolution of education. 

 

2.   LITERATURE REVIEW  

2.1. English Reading Exploration 

The English reading exploration has long been a central focus in educational 

research. Scholars have examined various facets of reading, from phonemic awareness to 

comprehension strategies, all aimed at enhancing literacy outcomes (Ehri, 2020) and 

(Castles et al., 2018). While individual studies provide valuable perspectives, their scope, 

methodology, and conclusions often differ. Meta-analysis addresses this challenge by 

aggregating and comparing these studies, offering a more comprehensive understanding of 

the factors that contribute to successful reading instruction (Shanahan, 2020). 

2.2. Literacy Education 

The study of effective literacy education, especially in the context of English 

reading, has been a central theme in educational research for many years. As the educational 

landscape evolves with advancements in pedagogy and technology, researchers have been 

keen to identify the most effective teaching methods and strategies. Recently, meta-analysis 

has emerged as a powerful tool in this endeavor, allowing researchers to synthesize results 

from numerous studies to gain a more comprehensive understanding of educational 

practices. According to (Steel et al., (2021), meta-analysis is essential for integrating 

findings from diverse studies, providing nuanced insights that individual studies might 

miss. 

 



English Teaching and Applied Linguistics Journal, 2024, 1 (1), 24-36 

 

28 
 

3.   METHOD 

3.1. Research Design 

This study utilized a meta-analytic approach to systematically compile and examine 

existing research on English reading instruction. Meta-analysis allows for the aggregation 

of data from multiple independent studies, providing a thorough evaluation of trends, 

patterns, and the effectiveness of different literacy education strategies. The research was 

designed to identify, evaluate, and synthesize relevant studies published between 2010 and 

2023 that explore English reading instruction and its implications for literacy education. 

3.2. Data Sources and Search Strategy 

Data for this meta-analysis were gathered through an extensive search of several 

electronic databases, including ERIC, PsycINFO, PubMed, and Google Scholar. The search 

strategy employed specific keywords combined with Boolean operators to maximize the 

retrieval of pertinent studies. Primary keywords included terms such as "English reading 

instruction," "literacy education," "meta-analysis," "phonemic awareness," "reading 

comprehension," and "digital literacy." The search was refined to focus on studies that 

addressed interventions, instructional strategies, and outcomes related to English reading 

across various educational contexts. 

3.3. Inclusion and Exclusion Criteria 

To ensure the studies included in the meta-analysis were both relevant and of high 

quality, specific inclusion and exclusion criteria were established: 

Inclusion Criteria: 

a. Studies published in peer-reviewed journals between 2010 and 2023. 

b. Studies centered on English reading instruction or literacy education. 

c. Studies reporting quantitative data, including effect sizes, on reading outcomes. 

d. Studies employing experimental, quasi-experimental, or correlational research 

designs. 

Exclusion Criteria: 

a. Studies not published in English. 

b. Studies focused on reading instruction in languages other than English. 

c. Qualitative studies lacking quantitative data. 

d. Studies with insufficient methodological detail or significant methodological flaws. 

3.4. Data Extraction 

Once the relevant studies were selected, data were extracted using a standardized 

form. The extraction process collected information on variables such as author(s), 

publication year, study design, sample size, participant characteristics, instructional 

strategies, intervention details, outcome measures, and reported effect sizes. Additionally, 

methodological quality indicators like randomization procedures, use of control groups, and 

fidelity of intervention implementation were documented. 

3.5. Data Analysis 

The extracted data were analyzed using meta-analytic techniques to aggregate 

effect sizes and evaluate the overall impact of different reading instruction strategies on 

literacy outcomes. The primary statistical method used was the random-effects model, 
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chosen to account for variability both within and between studies, given the anticipated 

heterogeneity in study designs, populations, and interventions. 

Heterogeneity among the studies was assessed with the I² statistic, which measures 

the proportion of variance due to between-study differences. An I² value exceeding 50% 

indicated significant heterogeneity, prompting further subgroup analyses. These analyses 

were based on factors such as age group, type of intervention (e.g., phonics-based vs. 

comprehension-based), and educational setting (e.g., traditional classroom vs. online 

learning). 

To assess publication bias, funnel plots and Egger’s test were utilized. When 

publication bias was detected, the trim-and-fill method was applied to adjust for it, 

providing a more accurate estimate of the overall effect size. 

3.6. Reliability and Validity 

To ensure the reliability and validity of the findings, several measures were 

implemented. Two independent reviewers conducted the literature search, study selection, 

and data extraction processes. Any discrepancies between reviewers were resolved through 

discussion and consensus or by consulting a third reviewer. Each study’s methodological 

quality was evaluated using a standardized checklist, and only those meeting a minimum 

quality threshold were included in the final analysis. 

3.7. Ethical Considerations 

Since this study involved secondary data analysis, ethical approval from an 

institutional review board was not required. Nonetheless, ethical standards were 

maintained by accurately and fairly representing all included studies, with proper citation 

and acknowledgment of the original authors throughout the research. 

 

4. RESULT 

The meta-analysis incorporated 45 studies that satisfied the inclusion criteria, covering 

a broad spectrum of interventions, educational settings, and participant demographics. 

Across these studies, a total of 12,378 participants were involved, with individual study 

sample sizes ranging from 50 to 1,200 participants. The studies spanned various educational 

levels, from early childhood through high school, and included both traditional classroom 

settings and digital learning environments. 

Table 1. Table summarizing the key numerical results from the meta-analysis: 

Category Effect 
Size 
(ES) 

95% 
Confidence 
Interval (CI) 

I² 
Statistic 

Additional Notes 

Overall Effect Size 0.56 0.48 - 0.64 62% Indicates a moderate 
positive impact of 
interventions. 

Phonics-Based 
Interventions 

0.68 0.59 - 0.77 N/A Higher effectiveness in 
early literacy skills. 

Comprehension-
Based Interventions 

0.44 0.35 - 0.53 N/A Effective but requires 
more nuanced, 
multifaceted approach. 
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Traditional 
Classroom Settings 

0.61 0.52 - 0.70 N/A Higher engagement and 
interaction in traditional 
settings. 

Digital/Hybrid 
Learning 
Environments 

0.48 0.38 - 0.58 N/A Lower engagement; 
needs additional 
supports and scaffolding. 

Early Childhood 
Education 

0.71 0.61 - 0.81 N/A Greater benefit from 
structured interventions. 

Older Students 0.49 0.40 - 0.58 N/A Lower effect size; 
suggests need for 
ongoing support. 

Adjusted Overall 
Effect Size 

0.53 0.45 - 0.61 N/A Adjusted for publication 
bias using the trim-and-
fill method. 

 

4.1. Overall Effect Size 

Using a random-effects model, the combined effect size across all studies was 

calculated to be 0.56 (95% CI = 0.48, 0.64). This moderate effect size suggests that, on 

average, the reading interventions examined had a positive and statistically significant 

impact on literacy outcomes. The I² statistic was 62%, indicating moderate variability 

among the studies, which supports the choice of a random-effects model and the necessity 

for further exploration of sources of heterogeneity through subgroup analyses. 

4.2. Subgroup Analysis 

Subgroup analyses were conducted to evaluate the impact of different types of 

interventions, educational settings, and participant characteristics on literacy outcomes. 

a. Type of Intervention: Phonics-based interventions exhibited a higher effect size (0.68, 

95% CI = 0.59, 0.77) compared to comprehension-based interventions (0.44, 95% CI = 

0.35, 0.53). This finding suggests that phonics instruction is particularly effective in 

enhancing early literacy skills, consistent with prior research that highlights the 

importance of phonemic awareness (Carruth & Bustos, 2019). 

b. Educational Setting: Studies conducted in traditional classroom settings reported an 

effect size of 0.61 (95% CI = 0.52, 0.70), while those conducted in digital or hybrid 

learning environments showed a slightly lower effect size of 0.48 (95% CI = 0.38, 0.58). 

The difference may reflect the varying degrees of teacher-student interaction and the 

challenges of maintaining engagement in digital environments (Bigné et al., 2018). 

c. Participant Age Group: Early childhood education interventions had a notably higher 

effect size (0.71, 95% CI = 0.61, 0.81), indicating that younger students derive greater 

benefit from structured reading interventions compared to older students, who had an 

effect size of 0.49 (95% CI = 0.40, 0.58). This supports the idea that early interventions 

are crucial for building foundational reading skills (Buckingham, J., Beaman, R., & 

Wheldall, 2023). 
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4.3. Publication Bias 

A funnel plot analysis revealed slight asymmetry, suggesting the presence of 

publication bias, which was further confirmed by Egger’s test (p = 0.04). To address this 

bias, the trim-and-fill method was applied, adjusting the overall effect size slightly 

downward to 0.53 (95% CI = 0.45, 0.61). Despite this adjustment, the interventions still 

showed a significant positive impact. 

 

5. DISCUSSION 

The findings of this meta-analysis reinforce the effectiveness of various reading 

interventions in improving literacy outcomes across diverse educational contexts. The 

moderate overall effect size of 0.56 indicates that reading interventions generally have a 

meaningful impact on student literacy, aligning with previous meta-analytic research 

(Kraft, 2018). 

5.1. Phonics vs. Comprehension-Based Interventions 

The greater effect size associated with phonics-based interventions underscores the 

vital role of phonemic awareness in early literacy development. Phonics instruction, which 

focuses on the connection between sounds and letters, appears to be especially beneficial for 

young learners as they develop decoding skills. This is consistent with the findings of the 

Flynn et al., (2021), which emphasized the importance of phonics in early reading education. 

In contrast, comprehension-based interventions, while effective, demonstrated a 

lower overall effect size. This may indicate that comprehension strategies require a more 

complex and multifaceted approach, particularly as students advance beyond the early 

stages of literacy and encounter more sophisticated texts. Reading comprehension involves 

not only decoding but also understanding, interpreting, and critically engaging with the 

material, which necessitates the integration of multiple cognitive skills, such as vocabulary 

knowledge, background knowledge, and inferencing abilities (Navarrete, 2019). 

One reason for the lower effect size in comprehension-based interventions could be 

that these strategies demand higher-order thinking skills, which are more challenging to 

teach and learn. Unlike phonics, which follows a clear instructional sequence, 

comprehension strategies are less formulaic and more dependent on the context of the text 

being read. For example, the effectiveness of comprehension instruction can vary 

significantly depending on text complexity, the student’s prior knowledge, and the 

instructional setting (Bogaerds-Hazenberg et al., 2021) 

 Furthermore, comprehension-based interventions may take longer to produce 

noticeable benefits compared to phonics-based approaches. Phonics instruction typically 

results in quick improvements in decoding skills, whereas comprehension strategies often 

require sustained practice and the development of critical thinking skills over time. This is 

particularly true for older students transitioning from learning to read to reading to learn. 

As they encounter increasingly complex and diverse texts, comprehension strategies 

become more crucial but also more challenging to master without adequate support and 

practice. 
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5.2. Enhancing Comprehension Instruction 

Given the crucial role of comprehension in overall reading success, it is important 

to explore ways to boost the effectiveness of comprehension-based interventions. One 

approach could be to integrate explicit instruction in comprehension strategies with other 

literacy skills, such as vocabulary development and activating background knowledge. 

Research has shown that students benefit from being explicitly taught strategies like 

summarization, questioning, and predicting, but these strategies are most effective when 

embedded within a broader instructional framework that includes content knowledge and 

vocabulary (Crosson et al., 2019). 

 Additionally, scaffolding plays a critical role in comprehension instruction. Teachers 

need to provide guided practice and gradually transfer responsibility to students as they 

become more proficient in using comprehension strategies independently. This approach 

can help students internalize these strategies and apply them across different texts and 

contexts. Moreover, using formative assessment tools to monitor students' comprehension 

skills and provide timely feedback can further enhance the effectiveness of comprehension-

based interventions (Dockrell, 2022). 

 The role of digital tools in comprehension instruction also deserves further 

investigation. While digital platforms offer new opportunities for personalized and 

interactive learning, they also pose challenges in ensuring that students actively engage 

with the text rather than passively consuming information. Digital tools that encourage 

active reading—such as those with features for annotating texts, posing questions, and 

summarizing information—could be particularly useful in improving comprehension skills 

(Roy et al., 2021). 

5.3. Impact of Educational Setting 

The slightly lower effect size observed in digital or hybrid learning environments 

highlights the challenges associated with these settings, particularly in maintaining student 

engagement and providing adequate support. While digital tools offer flexibility and 

personalized learning opportunities, they also require students to be more self-regulated 

and motivated, which can be challenging for some learners (Alamri et al., 2020). These 

findings suggest that to optimize the effectiveness of digital reading interventions, 

additional supports such as teacher guidance, interactive content, and regular feedback are 

essential. 

5.4. Age-Related Differences in Intervention Effectiveness 

The greater impact of reading interventions in early childhood education reinforces 

the importance of early intervention in literacy education. Younger children, who are in a 

critical period for language and literacy development, appear to benefit most from 

structured and systematic reading instruction. This finding is consistent with broader 

research, which consistently advocates for early and intensive literacy interventions to 

prevent reading difficulties later in life (Gaab & Petscher, 2022). 

5.5. Implications for Practice and Policy 

The results of this meta-analysis carry significant implications for both educational 

practice and policy. For educators, the findings underscore the importance of implementing 

evidence-based reading interventions tailored to the needs of their students. Phonics-based 
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instruction should be prioritized in early literacy programs, while comprehension strategies 

should be carefully scaffolded to foster deeper understanding as students progress. 

For policymakers, the findings highlight the need to support early literacy 

initiatives and provide resources for effective reading interventions, particularly in under-

resourced schools and digital learning environments. Policies that promote professional 

development for teachers in evidence-based reading instruction, as well as investments in 

digital literacy tools, could help reduce the literacy outcome gaps between traditional and 

digital settings. 

5.6. Limitations and Future Research 

Despite the strong findings, this meta-analysis has some limitations. The moderate 

heterogeneity among the included studies suggests that factors such as differences in study 

design, participant characteristics, and intervention implementation could influence the 

results. Additionally, the potential publication bias, although addressed, indicates that the 

findings should be interpreted with caution. 

Future research should continue to explore the long-term effects of different reading 

interventions and investigate how these strategies can be adapted to diverse educational 

contexts, including those with limited resources. Moreover, studies that examine the 

integration of digital tools with traditional literacy instruction could provide valuable 

insights into how to improve reading outcomes in the digital age. 
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6. CONCLUSION 

This meta-analysis underscores the significant positive impact that various reading 

interventions have on literacy outcomes, with a moderate overall effect size of 0.56, 

demonstrating the effectiveness of structured instructional strategies in improving reading 

skills. Phonics-based interventions were particularly effective, especially in the context of 

early literacy development, showing a higher effect size than comprehension-based 

approaches. Comprehension strategies, however, require more nuanced and sustained 

efforts, particularly for older students who are tackling more complex texts. The study also 

highlights the challenges and slightly diminished effectiveness of digital or hybrid learning 

environments, suggesting that additional support and scaffolding are essential in these 

settings. The greatest benefits were observed in early childhood education interventions, 

underscoring the critical importance of early, systematic reading instruction. These 

findings have significant implications for educational practice and policy, advocating for the 

prioritization of evidence-based reading strategies, early intervention, and the careful 

integration of digital tools to enhance literacy development across various educational 

contexts. The study also emphasizes the need for ongoing research to further refine and 

adapt these strategies to meet the demands of evolving learning environments. 
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