
Sulawesi Tenggara Educational Journal 
Website: http://jurnal-unsultra.ac.id/index.php/seduj 

Email: seduj.journal@gmail.com 

 

 
Comprehensive Meta-Analysis of Developmental Reading 
Interventions: Evaluating Effectiveness and Strategies for 

Improvement 
 

INFO PENULIS 
 

Hijril Ismail 
Universitas Muhammadiyah Mataram, Indonesia 

hijrilismail@ummat.ac.id 
 

INFO ARTIKEL 
 
ISSN: 2807-7474 
Vol. 4, No. 3, Desember 2024 
http://jurnal-unsultra.ac.id/index.php/seduj 
 
 

© 2024 Unsultra All rights reserved 
  
Saran Penulisan Referensi: 
 
Ismail. H. (2024). Comprehensive Meta-Analysis of Developmental Reading Interventions: Evaluating 
Effectiveness and Strategies for Improvement. Sulawesi Tenggara Educational Journal, 4(3), 116-122. 
 

 
 

Abstract 
 
This meta-analysis evaluates the effectiveness of developmental reading interventions on 
literacy outcomes among children and adolescents, synthesizing data from 120 studies 
published between 2019 and 2023. The results demonstrate that these interventions exert a 
moderate to large positive impact, with phonics-based approaches emerging as the most 
effective, particularly in early childhood education. Fluency-building and comprehension 
strategies also play a significant role in enhancing reading proficiency, underscoring the 
necessity of a balanced instructional approach. The analysis further indicates that long-term 
interventions are more successful in achieving sustained literacy improvements, emphasizing 
the critical need for continuous support. Moreover, the substantial benefits observed among 
students from lower socio-economic backgrounds highlight the potential of these programs to 
mitigate educational disparities. While the promise of technology-enhanced interventions is 
acknowledged, their success hinges on factors such as accessibility and teacher readiness. These 
findings offer valuable direction for educators, policymakers, and researchers in designing and 
implementing effective reading interventions that promote literacy development across diverse 
student populations. 
 
Keywords: reading interventions; literacy development; phonics; educational equity; meta-
analysis. 
 
 
A. Introduction 

 
For decades, the pursuit of enhancing reading skills among young learners has been a 

central focus of educational research. Given that reading serves as a foundational skill critical 
for academic success across all disciplines, educators and policymakers have continuously 
sought effective strategies to support students, especially those encountering difficulties in 
developing reading proficiency (Smith et al., 2023). This pursuit has spurred the creation of a 
wide array of developmental reading interventions, each designed to address specific challenges 
and bolster overall literacy (Neuman et al., 2023). With the diversity of available interventions, 
it becomes imperative to rigorously evaluate their effectiveness to inform and guide future 
educational practices (Shaw, 2023). 

mailto:seduj.journal@gmail.com


SEDUJ/4.3; 116-122; 2024  117 
 

According to Zahedi et al., (2022) h reading interventions vary widely, encompassing 
phonics-based programs, fluency-building exercises, and comprehension strategies, among 
others  Each approach is grounded in distinct educational theories and practices, yielding 
varying degrees of success across different student populations (Stephens et al., 2019). The 
complexity of reading as a cognitive process necessitates exploring a broad spectrum of 
interventions through a meta-analytical lens, as no single method can address all underlying 
issues (Tanner-Smith & Grant, 2018).  

A meta-analysis offers a powerful means to synthesize findings from numerous studies, 
providing a more comprehensive understanding of which interventions are most effective  
(Gurevitch et al., 2018). By aggregating data from multiple sources, such an analysis can discern 
patterns, highlight strengths and weaknesses of various approaches, and offer insights into 
optimizing interventions (Hall et al., 2018). This comprehensive approach is especially valuable 
in developmental reading, where smaller studies often yield conflicting results (Castles et al., 
2018). 

Evaluating the effectiveness of reading interventions extends beyond immediate 
improvements in students' skills; it also considers long-term retention and the application of 
these skills in various contexts (Jamshidifarsani et al., 2019). As such, a multifaceted evaluation 
approach is necessary—one that considers both short-term outcomes and sustained reading 
growth over time (Duke et al., 2021). This is particularly crucial for addressing the needs of 
students with persistent reading difficulties, who may require more intensive or customized 
interventions (Lemons et al., 2018). 

Furthermore, understanding the contextual factors that influence the success of reading 
interventions is critical. Variables such as socio-economic status, language background, and the 
quality of instructional delivery can significantly impact the effectiveness of an intervention 
(Fernández Sanjurjo et al., 2018). By incorporating these factors into a meta-analysis, 
researchers can provide more nuanced recommendations for practitioners aiming to implement 
these interventions in diverse educational settings (Solanki et al., 2020). 

Another important aspect of this meta-analysis is the exploration of strategies for 
enhancing the effectiveness of reading interventions. While some interventions have proven 
successful, there is always potential for refinement. Innovations such as integrating technology, 
improving teacher training, or developing more personalized approaches offer vast possibilities 
for advancing reading interventions (Kessler, 2018). 

Over the past decade, the effectiveness of developmental reading interventions has been 
extensively studied, with a growing body of research illuminating both successes and 
challenges. Recent studies indicate that phonics-based interventions are among the most 
effective for enhancing early reading skills, particularly for young learners struggling with 
foundational literacy (Buckingham, 2020). Research by Patrick et al., (2018) highlights these 
interventions focus on systematically teaching phonological awareness and decoding skills, 
essential for developing fluent reading abilities. However, their success often hinges on the 
consistency and quality of implementation and the adaptability of programs to meet individual 
student needs 

In addition to phonics, other strategies such as fluency-building exercises and 
comprehension-focused interventions have gained prominence. Powell & Gadke, (2018) argued 
that Fluency interventions, which often involve repeated and guided oral reading practices, aim 
to increase reading speed and accuracy, leading to improved comprehension. These methods 
have been particularly effective for students who can decode text but struggle with fluent 
reading. Dori et al., (2018) Comprehension interventions, on the other hand, focus on enhancing 
students' ability to understand and interpret text, often employing metacognitive strategies, 
questioning techniques, and discussions to promote deeper engagement with the material. 
Padeliadu & Giazitzidou, (2018) on his research suggests that combining fluency and 
comprehension strategies can yield more significant improvements in overall reading 
achievement 

However, the literature also emphasizes the importance of contextual factors in the success 
of reading interventions. (Prinsloo et al., 2018)said that Socio-economic status, language 
background, and access to resources are all significant variables influencing program outcomes. 
Studies by Soland, J., & Sandilos, (2019) have shown that students from lower socio-economic 
backgrounds or those who are English language learners often encounter additional challenges 
that can impede their progress in reading.  

Teacher training and professional development play a crucial role in the successful 
implementation of reading interventions, another critical area highlighted in the literature. 
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Leggio & Terras, (2019) found teachers are central to the effectiveness of these programs, and 
their ability to deliver high-quality, responsive instruction is paramount. Carter et al., (2024) 
underscore the importance of ongoing professional development that equips teachers with the 
necessary skills and knowledge to implement evidence-based reading interventions effectively. 
Moreover, when teachers are well-supported and adequately trained, the impact of reading 
interventions on student outcomes is significantly enhanced (Solis et al., 2018). 

Finally, the integration of technology in reading interventions has emerged as a promising 
area of research. Peng et al., (2019) argue that digital tools and online platforms give new 
opportunities for personalized learning, enabling interventions to be more adaptive and 
tailored to individual student needs. Studies by Gogoulou & Grigoriadou, (2021) have shown 
that technology-enhanced interventions can be particularly effective in engaging students and 
providing immediate feedback, which can accelerate learning. According to Clark-Wilson et al., 
(2020)  the success of these technological interventions is contingent upon factors such as 
accessibility, teacher preparedness, and the quality of digital content. As technology continues 
to evolve, ongoing research will be essential to understanding how best to leverage these tools 
to support reading development effectively. 

By offering a thorough evaluation of developmental reading interventions, this study seeks 
to bridge the gap between research and practice, ensuring that evidence-based strategies 
remain at the forefront of educational decision-making. This comprehensive meta-analysis of 
developmental reading interventions aims to assess the effectiveness of various approaches, 
identify areas for improvement, and offer actionable insights for enhancing reading education. 
Through this rigorous examination, the study aspires to contribute to ongoing efforts to 
improve reading outcomes, ultimately supporting students' academic success and lifelong 
learning. 
 
B. Methodology 
 
Research Design 
This study employs a systematic meta-analysis to assess the effectiveness of developmental 
reading interventions implemented over the past five years. Meta-analysis was selected as the 
research method due to its capacity for quantitative synthesis of data from multiple studies, 
providing a rigorous and comprehensive evaluation of the overall efficacy of these 
interventions. The analysis encompasses studies conducted between 2019 and 2023, ensuring 
that the findings represent the most current research in this domain. 
Study Selection 
A structured approach was employed to identify relevant studies for inclusion in the meta-
analysis. The inclusion criteria were as follows: 

1. Time Frame: Studies published between January 2019 and December 2023. 
2. Population: Studies focused on children and adolescents undergoing developmental 

reading interventions. 
3. Language: Only studies published in English were considered. 
4. Design: Eligible studies included those utilizing randomized controlled trials (RCTs) or 

quasi-experimental designs with a control or comparison group. 
5. Outcomes: Studies were required to report at least one measurable outcome related to 

reading proficiency, such as phonemic awareness, reading fluency, comprehension, or 
overall reading achievement. 

Exclusion criteria were: 
1. Studies not published in peer-reviewed journals. 
2. Studies focused on adult literacy or non-developmental reading programs. 
3. Studies lacking sufficient data for effect size calculation. 

Data Collection Proces 
A comprehensive search strategy was employed across several academic databases, 

including PsycINFO, ERIC, PubMed, Scopus, and Google Scholar. Keywords such as "reading 
intervention," "developmental reading," "literacy programs," "phonics instruction," and "reading 
comprehension" were utilized. Additionally, reference lists from selected articles were reviewed 
to identify any further relevant studies. 

The initial search yielded approximately 1,500 articles. After removing duplicates and 
applying the inclusion and exclusion criteria, 130 studies were deemed suitable for full review. 
Following a detailed screening process, 120 studies were included in the final meta-analysis. 
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Data Extraction and Coding 
Data extraction from the included studies followed a pre-defined coding protocol. The extracted 
information included: 

1. Study Information: Authors, publication year, country, and sample size. 
2. Participant Demographics: Age, grade level, gender, socio-economic status, and 

linguistic background of participants. 
3. Intervention Details: Type of reading intervention, duration, frequency, and method of 

delivery (e.g., classroom-based, individual tutoring, digital platforms). 
4. Outcome Measures: Reading-related outcomes (e.g., phonics, fluency, comprehension), 

assessment tools, and statistical results. 
5. Effect Sizes: Calculated where possible from provided data; if not provided, standard 

formulas were used to compute effect sizes from available statistics. 
Two independent researchers conducted the data extraction to minimize bias and ensure 
reliability. Discrepancies were resolved through discussion and consensus. 
Analytical Strategy 
The meta-analysis employed random-effects models to account for heterogeneity across studies, 
allowing for more generalized conclusions. Effect sizes were calculated for each study and 
pooled to estimate the overall effectiveness of the reading interventions. Subgroup analyses 
explored the impact of variables such as participant age, socio-economic status, and 
intervention type and duration on intervention effectiveness. 
Potential publication bias was assessed using funnel plots and the Begg and Mazumdar rank 
correlation test. Sensitivity analyses were conducted by systematically excluding studies with a 
high risk of bias or methodological flaws to evaluate the robustness of the findings. 
All statistical analyses were performed using Comprehensive Meta-Analysis (CMA) software, 
with results presented as pooled effect sizes with 95% confidence intervals. 
Ethical Considerations 
This study did not require institutional review board approval, as it involved the analysis of 
existing data from previously published studies. Nonetheless, ethical considerations were 
upheld, including accurate and honest reporting of results and acknowledgment of the 
limitations inherent in the data. 
Limitations 
The meta-analysis is subject to several limitations, including variability in study designs, 
participant characteristics, and outcome measures across the included studies. Additionally, 
reliance on published studies may introduce publication bias. These limitations are considered 
when interpreting the results and drawing conclusions. 
This methodological framework ensures a thorough and rigorous evaluation of developmental 
reading interventions, providing valuable insights that can inform educational practices and 
policy decisions. 
 
C. Result and Discussion 
 
Results 
Overview of Included Studies 
The meta-analysis incorporated 120 studies published between 2019 and 2023, encompassing a 
combined sample size of approximately 35,000 participants. These studies varied significantly 
in geographical location, participant demographics, and types of reading interventions. While 
most studies focused on young children in early elementary school, some targeted older 
students. The interventions analyzed included phonics-based approaches, fluency-building 
exercises, and comprehensive reading strategies integrating multiple instructional techniques. 
Overall Effectiveness of Interventions 
The meta-analysis revealed that developmental reading interventions had a moderate to large 
positive effect on reading outcomes. The overall mean effect size was 0.68, with a 95% 
confidence interval (CI) of 0.55 to 0.81. Among the various types of interventions, phonics-
based approaches were the most effective, with a mean effect size of 0.85 (95% CI [0.72, 0.98]). 
Fluency-building interventions also demonstrated a significant positive impact, with a mean 
effect size of 0.60 (95% CI [0.48, 0.72]), while comprehension-focused strategies had a 
moderate effect, with a mean effect size of 0.52 (95% CI [0.39, 0.65]). 
Subgroup Analysis 
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The analysis also examined how the effectiveness of reading interventions varied across 
different subgroups, including age, socio-economic status, and intervention duration. These 
findings are summarized in the table below: 

Category Effect Size (Mean) 95% Confidence Interval (CI) 
Overall Effectiveness 0.68 [0.55, 0.81] 
Phonics-Based Interventions 0.85 [0.72, 0.98] 
Fluency-Building Interventions 0.60 [0.48, 0.72] 
Comprehension-Focused Interventions 0.52 [0.39, 0.65] 
Younger Students (K-2nd Grade) 0.75 [0.61, 0.89] 
Older Students (3rd Grade and Above) 0.52 [0.39, 0.65] 
Lower Socio-Economic Status (SES) 0.70 [0.58, 0.82] 
Higher Socio-Economic Status (SES) 0.65 [0.52, 0.78] 
Longer Interventions (>12 weeks) 0.72 [0.59, 0.85] 
Shorter Interventions (≤12 weeks) 0.50 [0.38, 0.62] 

 
Bias and Sensitivity Analysis 
Funnel plots and Egger’s test revealed minimal publication bias, indicating that the study's 
findings were not significantly skewed by selective reporting of positive outcomes. Sensitivity 
analyses further validated the robustness of these results, as the exclusion of studies with a high 
risk of bias did not lead to substantial changes in the effect sizes. 
 
Discussion 

This meta-analysis provides compelling evidence supporting the efficacy of developmental 
reading interventions across diverse contexts. The overall effect size of 0.68, which is moderate 
to large, suggests that these interventions significantly enhance students' reading skills. The 
particularly strong effect size of 0.85 for phonics-based interventions highlights the pivotal role 
of phonics in early literacy instruction. These results align with longstanding educational 
research underscoring the importance of phonological awareness and decoding skills in 
developing proficient readers (Murphy, 2023). 

The pronounced effectiveness of phonics-based interventions underscores their critical 
role in early childhood education. Phonics instruction, which teaches the relationship between 
letters and sounds, equips students with the foundational skills necessary for reading fluency. 
The substantial effect size associated with these interventions indicates that phonics should be 
an integral component of early literacy curricula. However, as students advance in their reading 
development, incorporating a balanced approach that includes fluency and comprehension 
strategies becomes increasingly vital. 

Fluency-building interventions also demonstrated considerable benefits, particularly for 
students who have mastered basic decoding but struggle with reading speed and accuracy. 
Fluency is essential for comprehension, as it enables students to focus less on decoding words 
and more on understanding the text (Solari et al., 2018). Although comprehension-focused 
interventions showed smaller effect sizes, they are indispensable for helping students engage 
with and interpret complex texts. The findings suggest that a combination of fluency and 
comprehension strategies is essential for developing comprehensive reading proficiency. 

The significant positive impact observed among students from lower socio-economic 
backgrounds highlights the potential of reading interventions to address educational inequities. 
These students often face additional challenges that impede their academic progress, such as 
limited access to resources and support (Tan Chengyong, 2018). The effectiveness of reading 
interventions for this group suggests that targeted programs can help close the achievement 
gap. However, it also emphasizes the need for interventions specifically designed to meet the 
needs of low SES students, providing them with the extra support necessary for success. 

The analysis also found that longer-duration interventions, those lasting more than 12 
weeks, were more effective than shorter programs. This finding underscores the importance of 
sustained instructional support, particularly for students with significant reading difficulties. 
Short-term interventions may not offer sufficient time for students to fully internalize and apply 
new skills. For educators and policymakers, this emphasizes the need to prioritize long-term 
reading programs that provide consistent support throughout the school year and beyond. 

The potential of technology-enhanced reading interventions was also recognized, 
particularly for their ability to offer personalized learning experiences. These interventions can 
adapt to individual student needs, providing immediate feedback and engaging content that 
accelerates learning (Muñoz et al., 2022). However, the success of these programs is heavily 
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contingent upon factors such as access to technology, the quality of digital content, and teacher 
preparedness. Schools must ensure that all students have access to the necessary technological 
tools and that teachers are adequately trained to integrate these tools effectively into their 
instruction. 
 
D. Conclusion 

 
This meta-analysis offers strong evidence for the significant effectiveness of developmental 

reading interventions in improving literacy outcomes for children and adolescents. The findings 
emphasize the crucial role of phonics-based instruction, particularly in the early stages of 
reading development, where it has the greatest impact on foundational literacy skills. 
Additionally, fluency-building and comprehension-focused interventions are shown to be vital 
components in fostering well-rounded reading proficiency, especially as students advance to 
more complex literacy levels. The analysis also highlights the importance of sustained 
intervention efforts, demonstrating that longer-duration programs are more effective in 
producing lasting improvements in reading abilities. Furthermore, the positive effects of these 
interventions on students from lower socio-economic backgrounds underscore their potential 
to reduce educational disparities and promote equity in literacy education. The emerging role of 
technology in reading interventions presents promising opportunities for personalized learning, 
though its success depends on access to high-quality digital tools and sufficient teacher support. 
These findings should guide educators, policymakers, and researchers in their efforts to 
enhance and implement effective reading interventions that support all students in achieving 
literacy success. 
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