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ABSTRACT 
This protocol presents the planned methods and procedures for a meta-review that explores the 
methodological quality of education meta-analyses and their potential significance for research 
use. An ever-increasing number of meta-analyses are published every year while at the same time 
new approaches to enhance the validity and reproducibility of systematic reviews are in constant 
development. We aim to conduct a meta-review to examine the current practices of education 
meta-analyses in terms of review procedures, meta-analysis methods, and strategies for making 
meta-analyses useful for non-research audiences. We will focus on meta-analyses including ran-
domized controlled trials and quasi-experimental designs on the effects of K-12 school-based 
academic interventions on student academic achievement. A comprehensive search will be con-
ducted to retrieve all studies that potentially meet our criteria. Study features will be coded to 
evaluate three main dimensions: the quality of the review process, which includes the practices used 
at each systematic review stage (e.g., search procedure, selection, and critical appraisal); the quality 
of the meta-analysis methods, including the methods used for synthesizing the results, exploring 
heterogeneity and additional analyses, such as publication bias assessment; the significance for 
research use, which includes evaluating the ways authors present findings to increase accessibility 
and relevance for practitioners (e.g., stakeholder engagement in the process, reporting of results). 
We will identify strengths and weaknesses of current meta-analysis practices and compare them 
across time, publication outlet, and funding status.

Keywords: meta-analysis; systematic review; methodological quality; transparency; use of 
research evidence
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Highlights

• Education meta-analyses should use high-quality methods to provide reliable  
evidence for practice and policy decision-making.

• New approaches have been developed to improve the validity, transparency, and 
reproducibility of systematic review and meta-analysis methods.

• There is a need to examine the extent to which current practices in education 
meta-analyses align with international methodological standards.

• There is a need to examine the extent to which meta-analysis reports include  
information to facilitate the use of research evidence in practice.

Background

Systematic reviews with meta-analysis (hereafter meta-analyses) are transparent and 
comprehensive methods to synthesize quantitative research on a specific topic to 
estimate, for example, the effectiveness of interventions or the association between 
two variables. The statistical methods for meta-analysis estimate an average effect size 
and explore heterogeneity across studies to understand variation in studies’ effects 
(Cooper et al., 2019). 

Since the introduction of meta-analysis (Glass, 1976), interest in using this method 
has grown exponentially in several fields, including education. A search in ERIC 
conducted in September 2023 with meta-analysis, meta analysis, or meta-analytic as 
search terms yielded a total of 493 results from 1976 to 1986, 872 from 1987 to 
1997, 1,815 from 1998 to 2009, and 4,822 after 2010. The reason for this interest is 
that high-quality meta-analyses are useful to both researchers and practitioners. For 
researchers, meta-analyses can synthesize existing studies and identify gaps that need 
further exploration. For practitioners, meta-analyses can support decision-making 
by providing evidence of what works under what conditions (Pigott & Polanin, 2020; 
Slavin, 2008). Driven by the benefit of meta-analysis, methodologists have devel-
oped systematic review and meta-analytic methods to ensure transparent, reproduc-
ible, and valid review processes and results. Tools exist to appraise the quality of the  
systematic review process (e.g., AMSTAR, Shea et al., 2017) as well as published 
methodological guidance to conduct and report both the systematic review process 
and meta-analysis modeling strategies (e.g. Alexander, 2020; Page et al., 2021; Pigott 
& Polanin, 2020). New meta-analysis approaches and associated software are also in 
continuous development to overcome the limits of traditional meta-analysis methods 
(e.g., Pustejovsky, 2020; Tipton et al., 2019b).

Despite the remarkable growth in systematic reviews, many meta-analyses pub-
lished in education are often poorly conducted and their methodological quality is 
questionable, producing misleading results for practitioners. As an example, Tipton 
et al. (2022) recently compared two meta-analyses that evaluated the effectiveness 
of growth mindset interventions. The two reviews used different methods reaching 
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dissimilar conclusions about the effectiveness of the same intervention. Low quality 
reviews may have consequences for the use of evidence in practice, making it difficult 
for practitioners and policymakers to recognize what is – and what is not – strong 
evidence to make decisions. 

Given the growth of published reviews and their impact on practice as well as the 
concerns about the validity of methods used in those reviews (Tipton et al., 2019a), 
this study aims to assess the methodological quality of meta-analyses published in 
education and explore how the reports addressed information to support the use of 
evidence in practice.

Meta-analyses and the use of evidence in practice

Considering the use of research evidence is increasingly important for educational 
research, and more specifically, evidence synthesis research. Meta-analyses are an 
important resource for promoting the use of research evidence in education, as they 
synthesize an entire body of evidence that may otherwise be unwieldly to practitioners 
and policymakers (Davies, 2000). Yet findings from prior studies have suggested prac-
titioners and policymakers rarely use the results of meta-analyses in their work. As 
one approach to closing this gap, researchers might rethink what is meant by research 
quality in ways that also reflect the practitioners’ perspectives (Mills et  al., 2020; 
Ming & Goldenberg, 2021) and consider ways to involve stakeholders in the evi-
dence synthesis process. In this respect, several initiatives (e.g., Rethinking Research 
for School or Research-Practice Partnerships) and papers (e.g., Day et al., 2023; Ming 
& Goldenberg, 2021; Welsh et al., 2021) have started to emphasize the role of evi-
dence use in practice as a key point in meta-analysis and evidence synthesis processes. 
To examine the potential of the meta-analysis to contribute to practice, we will focus 
on two aspects of how the systematic review presents results. One aspect concerns 
the involvement of stakeholders in the conduct of the review. We will examine if the 
meta-analysis mentions participation of practitioners or other stakeholders in any 
part of the production of the systematic review. The second aspect will focus on the 
reporting and interpretation of the results. In order to apply meta-analysis results to 
practice, stakeholders need to understand how well the evidence base resembles their 
own context, and what the statistical results actually indicate in practical terms. We 
will examine how transparently the systematic review reports on the context, interven-
tions, participants, and intervention implementation, and how the review describes 
the statistical results. To our knowledge, no previous meta-reviews in education eval-
uated how the information reported in meta-analyses may be relevant for practice. 

Previous meta-reviews on the quality of meta-analyses in education

Previous studies have been conducted to evaluate the methodological and reporting 
quality of reviews in different disciplines. In health care and psychology this topic has 
been widely explored with meta-reviews focused more generally on methodological 
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quality (e.g., Pölkki et al., 2014), statistical techniques (e.g., Cafri et al., 2010; 
Linden & Hönekopp, 2021), and transparency and reproducibility (e.g., Polanin 
et  al., 2020), showing that several areas of the review process need improvement. 
Within the field of education, prior research has primarily examined methodological 
quality by focusing on specific dimensions, such as limiting reviews to a particular 
type of intervention or a certain stage of the review process. We present meta-reviews 
conducted on methodological quality of meta-analyses in order of publication date. 
Table 1 provides details about each meta-review with a focus on the topic, scope, 
dimensions assessed, and tool used.

Valentine et al. (2009) examined 12 research syntheses on the impact of after-
school programs with the aim of comparing the quality of procedures used in these 
reviews. More specifically, they assessed how the reviews align with best practices for 
research synthesis and if the inferences drawn from the included studies and results 
by the authors are plausible based on the evidence. The meta-review showed that 
the research syntheses used different conceptual and operational definitions of “after-
school programs” (ASP), leading to the inclusion of different sets of studies. Criteria 
for inclusion also varied with some of the reviews selecting both quantitative and quali-
tative study designs. The authors noted that since the research question addressed by  
the reviews was “Do ASPs improve participants’ academic achievement and/or socio- 
emotional well-being?” the eligibility criteria for these reviews should have focused on 
studies that can estimate the causal connection between ASP programs and student 
outcomes. However, most of the reviews narratively summarized qualitative and quan-
titative results. In addition to the evaluation of the quality of the review process (e.g., 
searching, coding), a focal point of this meta-review was to assess if the inferences 
drawn from the included studies and results are plausible based on the eligible studies. 
The authors claimed that “none of the synthesists were willing to confine their conclu-
sions from the accumulated research to the simple statement that the evidence to date 
revealed nothing about the effects of ASPs, positive, negative, or null” (Valentine et al., 
2009, p. 32), concluding that this may have consequences on the overgeneralization 
of the findings and may create confusion among policy-makers and practitioners who 
could make different decisions depending on the review they encounter. 

Ahn et al. (2012) conducted the most comprehensive meta-review of meta- 
analyses with the aim to assess the methodological quality of the review process and 
the meta-analysis methods used. The authors searched studies mainly in journals 
affiliated with the American Educational Research Association (AERA) and exami-
ned 64 meta-analyses. The following stages of the review process were evaluated: 
problem formulation; data collection; data evaluation; data analysis; report results. 
Overall, the results suggested the need for a better description of the research question 
to include a rationale for potential moderators of the effect size. On data collection, 
most reviews provided sufficient information about searching, selection, and coding. 
Ahn et al. also noted that information about coders’ agreement should be reported 
in future studies. On data evaluation, half of the reviews did not assess the quality of 
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primary studies. Studies that included codes for study quality also used these codes 
to check the sensitivity of results to study quality. On data analysis, publication bias 
was tested only in 52% of the reviews using a variety of methods. Approximately 62% 
of meta-analyses mentioned the issue of effect size dependence, mostly averaging 
the effect sizes within studies to deal with this dependence. Of the studies report-
ing the choice of models, 49% used random-effects or mixed-effects models. Only 
five meta-analysis using mixed-effects models reported between-study variance as 
heterogeneity measure, while the majority reported Q-statistics. Information related 
to statistical models was often not reported in the papers, making it difficult for the 
authors to code some characteristics.

Polanin et al. (2016) examined publication bias, the bias that occurs when statisti-
cally significant results are more likely to be published than null results. The authors 
searched for studies published in Review of Educational Research and Psychological 
Bulletin and included 81 meta-analyses. Results showed that published studies had a 
mean effect size of 0.18 (SMD) higher than unpublished studies. Reviews whose only 
source of unpublished studies were dissertations found an insignificant difference 
between unpublished dissertations and published studies in their effect size.

Tipton et al. (2019a) reviewed the practices in meta-regression used in educa-
tion, psychology, and medicine by focusing on how recent advanced meta-analysis 
methods have been applied in the literature. After searching for studies published in 
Psychological Bulletin, Journal of Applied Psychology, Review of Educational Research, and 
the Cochrane Library, 64 meta-analyses were examined. Three areas of methodologi-
cal development and several related aspects were examined: 

• Technical characteristics: framework for moderator analysis (subgroup, ANOVA, 
meta-regression); test statistics used (including new corrections for small sam-
ples); how authors addressed the issue of dependent effect sizes (ways to include 
one synthetic effect size or methods to model multiple effect sizes per study).

• Conceptual characteristics: for studies using multiple meta-regression, the num-
ber of predictors in the model; authors’ decision on model building; how they 
addressed the issue of multiplicity of hypothesis tests.

• Practical characteristics: how authors addressed missing data, techniques used to 
handle missing covariates, statistical software used for the analysis, availability of 
data.

The results on technical characteristics showed that most meta-analyses relied on sim-
ple meta-regression for continuous moderators rather than multiple regression mod-
els that include both continuous and categorical moderators. In other words, many 
meta-analyses used models with only a single moderator at a time. Meta-analyses 
that did include multiple predictors failed to give a rationale for model building, 
lacking a clear indication of how the synthesis authors decided what moderators to 
include, and whether these analyses were decided a priori or were exploratory. 
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Most meta-analyses used default test statistics that assume a normal sampling dis-
tribution, without adjustments for small samples. Although the included reviews had 
an average of 4.5 effect sizes per study, few reviews used techniques to account for the 
dependence among effect sizes within studies. Finally, corrections for multiple com-
parisons were rarely used. The results on practical characteristics showed that the 
issue of missing data was often mentioned in syntheses and usually addressed with 
ad hoc approaches, such as list-wise deletion or separate analyses for each moderator. 
On software, only 11% of the syntheses used R packages, while most used “point-
and-click” software that does not allow for more complex analyses. Many reviews 
shared data in accessible formats, such as tables in appendices or in online repository, 
but often in a form of partial dataset including selected information.

Hew et al. (2021) examined methodological features of 19 meta-analyses con-
ducted on the impact of flipped classrooms on student outcomes, and discussed key 
methods concerns to inform practitioners about the trustworthiness of the results. 
The findings of the analysis showed that most of the meta-analyses used high-quality 
procedures for searching, selecting, and coding studies, although strategies for gray 
literature search could be improved. The following features resulted as the main criti-
cal issues to address in future reviews on flipped classrooms: assessing risk of bias of 
primary studies; establishing initial equivalence between groups on key character-
istics; addressing effect sizes dependence within studies; assessing publication bias 
with methods other than funnel plot.

Nelson et al. (2022) evaluated the reporting quality of 22 meta-analyses on mathe-
matics interventions for students with or at risk of disabilities, focusing on the quality 
of review procedures and data analysis, using a tool created by Talbott et al. (2018). 
The average quality score was 61%, with a range of 47% to 80% across meta-analyses. 
The categories with the highest mean scores were research questions (95%) and data 
analysis (77%), while participant demographics (39%) and screening (48%) had the 
lowest mean scores. Based on their quality ratings, Nelson et al. suggest that inclu-
sion criteria should specify all characteristics relevant for study inclusion or exclusion 
(e.g., PICOS framework); the credentials or expertise of those conducting the litera-
ture search should be reported; and details about screening reliability and training of 
reviewers to conduct screening should be included. The authors suggested using the 
PRISMA guidelines for reporting the screening process. On coding procedures, the 
authors noted the need for making codebooks accessible, as well as the need for more 
information on participant demographic characteristics. The lack of details about par-
ticipants’ characteristics in eligible studies may impact the ability to correctly gener-
alize findings. Reporting on data analysis and methods used could also be improved.

Park et al. (2023) further explored a similar set of studies (29 studies) by Nelson 
et al. (2022) with the aim of evaluating four practices on which the literature on 
meta-analysis appears to have a robust methodological consensus: moderator analysis 
selection (subgroup, ANOVA, meta-regression); small-sample corrections (statistical 
test used); handling dependent effect sizes (ways to report a single effect per study, 
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multilevel/multivariate meta-analysis models, use of Robust Variance Estimation – 
RVE); and methods for publication bias assessment. On moderator analysis, most 
meta-analyses used subgroup analysis or simple meta-regression, with more recent 
studies (2011–2022) tending to use meta-regression with multiple moderators. Most 
studies (65%) neither mentioned nor used a small-sample correction. Most of the 
meta-analyses failed to include multiple effect sizes per study, opting for choos-
ing a single effect size or averaging effect sizes within studies. More recent meta- 
analyses tended to use RVE. There is an increasing trend in assessing publication 
bias, although 48% of the studies used funnel plots.

Wang et al. (2023) presented an ongoing meta-review on the use of risk of bias 
assessments in educational meta-analyses at the annual meeting of the Society for 
Research on Educational Effectiveness. The preliminary results of 87 included stud-
ies showed that many reviews did not perform a critical appraisal of primary studies, 
and when conducted, many tools were created by the authors.

Our meta-review builds on the findings of the studies discussed above to provide 
a more comprehensive and up-to-date meta-review on education meta-analyses sim-
ilar to Ahn et al. (2012). The proposed meta-review also considers a broader set of 
meta-analyses than previous meta-reviews, focusing on the impact of educational 
interventions in K–12 on student academic achievement, with no restriction regard-
ing the publication outlet. Prior meta-reviews restricted their searches to journals with 
high-impact factors (such as those published by the American Educational Research 
Association). This meta-review also assesses both the quality of the systematic review 
process (e.g., problem formulation, searching, reproducibility) and the meta-analysis 
methods (e.g., synthesis methods, heterogeneity). Finally, the proposed meta-review 
explores a novel area: how meta-analysts both directly (via stakeholder engagement) 
and indirectly (via data visualization and presentation of findings) incorporate strate-
gies for making their meta-analyses useful for non-research audiences. 

Aim and research questions

The main purpose of this meta-review is to evaluate the methodological quality of  
systematic reviews with meta-analysis published in the field of education and review 
the reporting of results to facilitate the use of research evidence in practice. Three major 
dimensions of meta-analyses will be assessed considering both the degree to which 
the researchers reported these characteristics and if they used current best-practice 
meta-analysis methods (e.g., Page et al., 2021; Pigott & Polanin, 2020; Tipton et al., 
2019a): (i) the quality of the review process, related to the procedures and standards 
used to conduct the systematic review (e.g., search procedures) as well as the repro-
ducibility of the process (e.g., protocol preregistration, the availability of data); (ii) the 
quality of the meta-analysis methods, related to procedures and standards on which the 
literature on meta-analysis appears to have a robust methodological consensus (e.g., 
handling effect size dependence, meta-regression to examine heterogeneity); (iii) the 
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significance for research use, related to the inclusion of analyses, results, and interpreta-
tions that support the use of the evidence in practice (e.g., under which conditions the 
intervention works, section on the implications for practice).

The meta-review aims to examine the following research questions:

• To what extent are best-practice systematic review process methods used and 
reported in meta-analyses in education?

• To what extent are best-practice meta-analysis methods used and reported in meta- 
analyses in education?

• How do the systematic review and meta-analysis methods used in education meta- 
analyses differ across publication outlet, funding status and across time? 

• To what extent and in which ways have researchers used strategies that support 
the use of research evidence in practice in education meta-analyses?

Methods

Inclusion criteria
Meta-analyses will be included if they meet the following criteria:
• The meta-analysis includes general populations of students in K–12. We include 

pre-K or post-secondary only when other K–12 grades are included. We exclude 
meta-analyses solely focused on special education populations (including learning 
disabilities).

• The meta-analysis focuses solely on school-based academic interventions. We 
exclude interventions that may happen in school but are not directly related to 
learning an academic subject, such as health interventions, after-school programs, 
physical activities, school structure, social-emotional interventions. We include 
motivation interventions if they are focused on academic achievement.

• The meta-analysis reports a summary effect size for student academic achieve-
ment. We exclude other education-related outcomes, such as socio-emotional 
skills, attendance, dropout rates, computational thinking, and teacher outcomes. 

• The meta-analysis includes studies using group designs (i.e., randomized con-
trolled trials, quasi-experimental designs). We exclude correlational, single group 
pre-post designs, single-subject design meta-analyses as well as meta-analyses that 
combine different designs if the analyses (i.e., average effect size and model for 
heterogeneity) are not conducted separately for studies with group designs. We 
exclude these other design types as we are most interested in meta-analyses that 
include study designs that can best support a causal inference about the effective-
ness of the academic intervention.

• The meta-analysis is published in English between January 2011 and September 
2023. The latest comprehensive review on the quality of systematic reviews in-
cluded studies published until 2010 (Ahn et al., 2012). Furthermore, Tipton et al. 
(2019a) indicated 2010 as the beginning of a new phase of methodological growth 
in the field of meta-analysis.



87

Protocol for a Meta-Review on Education Meta-Analyses

• The meta-analysis is published in a peer-reviewed journal. We restrict our search 
to peer-reviewed papers excluding gray literature for two reasons. Peer-reviewed 
studies have already passed an expert evaluation for their quality. Some unpub-
lished studies (e.g., conference papers) may not report the full method sections. 
For a similar equitable reason, we exclude dissertations and reports due to their 
typically longer page count compared to articles.

Search strategy and sources 
We will identify studies for the current review using three search strategies. First, 
we will search databases including Academic Search Ultimate, APA PsycINFO, 
ERIC, Teacher Reference Center via EBSCO and Social Sciences Citation Index, 
Science Direct. Categories of keywords related to meta-analysis, intervention study, 
and participant will be used to search for studies and will be adapted as needed 
depending on the database. Draft search strings are reported in Table 2. Second, we 
will hand search the tables of contents of journals that published mainly research 
syntheses using Paperfetcher (Pallath & Zhang, 2023): Review of Educational 
Research, Educational Research Review, Review of Research in Education, Journal of 
Research on Educational Effectiveness, Campbell Systematic Reviews. Finally, we will 
check the reference list of all meta-analyses included in previous meta-reviews (see 
Supplementary materials) with the aim of analyzing the quality of methodological 
features. 

Table 2. Draft search strings

Database Search string Limiters

Education Source

Academic Search 

Ultimate

APA PsycInfo

ERIC

Teacher Reference Center 

(via EBSCO)

( meta-analysis or meta-analytic or meta analysis )  

AND ( K12 or K-12 or “elementary school” or 

“primary school” or “middle school” or “high school” 

or “secondary school” or kindergarten ) AND  

( intervention or treatment or program or programme 

or experimental or experiment or RCT or trial or 

randomized )

Published 2011–2023

English language

Academic journals 

and reports

Social Sciences Citation 

Index

((ALL=(meta-analysis or meta-analytic or meta 

analysis )) AND ALL=(K12 or K-12 or “elementary 

school” or “primary school” or “middle school” or 

“high school” or “secondary school” or kindergarten)) 

AND ALL=(intervention or treatment or program or 

programme or experimental or experiment or RCT or 

trial or randomized )

Published 2011–2023

English language

Academic journals 

and reports

Science Direct TITLE-ABSTR-KEY (meta-analysis or meta-

analytic or meta analysis) ANDALL (intervention or 

treatment or program or programme or experimental 

or experiment or RCT or trial or randomized) AND 

(school or student or education)

Published 2011–2023

English language

Subject area: social 

sciences

Academic journals
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Selection procedure

Following the identification of potential studies, a two-stage process will be used for 
selection. First, the title and abstract of the located studies will be single screened and 
only records that are meta-analyses in K-12 education will be retained for full-text 
screening. Next, the full text of the retained studies will be reviewed based on the 
inclusion criteria. Studies will be reviewed in double screening by two independent 
reviewers to avoid the exclusion of potential eligible studies. The reviewers will meet 
regularly to resolve conflicts and improve the level of agreement. The study selection 
process will be carried out using Covidence (https://www.covidence.org/), an online 
platform for reviews that supports a more systematic and transparent process. 

Codebook and coding procedure

The codebook will consist of the three main dimensions under evaluation: the review 
process, the meta-analysis methods, and the significance for research use. We devel-
oped a draft of the first two dimensions based on existing tools for review quality 
assessment (e.g., AMSTAR, MARS), guidelines (Page et al., 2021; Pigott & Polanin, 
2020), and codebooks from previous educational meta-reviews (see Supplementary 
materials). We started by listing all items from existing tools and codebooks from pre-
vious meta-reviews, as well as the key points outlined in Pigott and Polanin’s (2020) 
guidelines. We grouped them based on the aspects assessed (e.g., information sources) 
and the review stage (e.g., searching). We then combined items from different tools that 
addressed the same aspect, ensuring to retain all relevant details assessed by each tool. 
After creating all items of our codebook based on this procedure, we organized them 
in three sections according to the characteristics assessed: (i) Background information of 
the meta-analysis (e.g., number of studies, journal; 11 items); (ii) Review process with 
the following dimensions – problem formulation (2 items), inclusion criteria (7 items), 
searching (3 items), selection (6 items), coding (4 items), critical appraisal (4 items), 
reproducibility (4 items); (iii) Meta-analysis methods with the following dimensions – 
synthesis (16 items), heterogeneity (5 items), additional analysis (8 items). 

On the Significance for research use, all meta-analyses included in our meta-review 
from 2021 will be coded to assess the extent to which authors (i) explicitly included 
stakeholders in the research process or discussed how findings can be used by stake-
holders, (ii) reported findings that support the application of the interventions in 
similar contexts, and (iii) made accessible the findings to stakeholders. A growing 
body of literature highlights the importance of involving stakeholders in the system-
atic review process (e.g., Harris et al., 2016). Incorporating stakeholder voices not 
only increases the relevance of findings to meet stakeholder needs but may also be the 
“key to ethical decision making, which is the only sustainable solution to inequities” 
(Cellier, 2021). Even when researchers are not able to directly involve stakeholders in 
the research process, there are ways to make findings more accessible and relevant for 
stakeholders. These approaches include reporting student, school, and intervention 

https://www.covidence.org/
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characteristics so that stakeholders can assess how well the intervention might fit with 
their local context (Farley-Ripple et al., 2018). In drafting our codebook, we used 
the PICOTS framework to code which characteristics of participants, interventions, 
comparisons, outcomes, times, and settings were considered by the authors and were 
tested as potential moderators of the effect. We will also code if the authors provided 
data visualizations or effect size transformations to support stakeholders’ under-
standing of findings (e.g., Fitzgerald & Tipton, 2023). The codebook will include the 
following groups of items: stakeholder engagement (2 items); reporting of results (14 
items); interpretation of results for broader audience (6 items).

The draft codebook (see Supplementary materials) will be piloted by all coders 
on several studies to be revised as necessary. A set of ten studies will be used to train 
coders and to reach a high level of agreement. For the Review process, MP will code 
all studies and NP and HS will double-code a 25% of the studies. For the Meta-
analysis methods, MP and TP will single-code all studies and CC will double-code 
25% of the studies. For the Significance for research use coding form, ED and HS will 
code all of the studies and MP will double-code 25% of the studies. Regular meetings 
will be conducted to check on coding. Data extraction will be conducted through 
MetaReviewer (https://www.metareviewer.org) that allows the use of a systematic and 
transparent process. 

Data analysis

We will analyze studies descriptively by providing descriptive statistics for the char-
acteristics coded and an average quality score for the three dimensions assessed. We 
will calculate the frequency and percentage across the options for categorical charac-
teristics. We will examine the mean, standard deviation, minimum, and maximum for 
continuous characteristics. If a study reports more than one meta-analysis (e.g., dif-
ferent outcomes), we will consider all of them in the background information section, 
but we will code the methods characteristics used in the first reported meta-analysis. 

For the Review process and Meta-analysis methods sections, we will compare the 
differences in methodological aspects across time, journal, and funding agency. We 
hypothesize that meta-analyses recently published would report a larger number of 
methodological characteristics as well as use modern meta-analytical methods. We 
expect that meta-analyses published after 2020 would incorporate a larger number of 
best practices that have reached methodological consensus, such as methods to deal 
with dependent effect sizes, and publication bias assessment. Based on previous stud-
ies (e.g., Tipton et al., 2019a) we expect a few studies to consider more sophisticated 
methods which, despite gaining consensus among statisticians, have not yet been 
integrated into current practices. Among them, we expect a few studies to use small- 
sample corrections, techniques to address multiplicity, and principled methods to 
handle missing data. We hypothesize that meta-analyses published in journals with a 
higher impact factor and devoted to research syntheses (e.g., Review of Educational 

https://www.metareviewer.org
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Research, Educational Research Review) would have a higher quality score in character-
istics related to the review process and the meta-analytical methods. This is because 
we expect that reviewers for these journals have a stronger methodological expertise 
compared to those reviewing for journals primarily focused on educational content. 
We hypothesize that funded meta-analyses (especially from organizations such as the 
Institute of Education Sciences and the Education Endowment Foundation) would 
have a higher quality than unfunded ones, given the intense competition to secure 
funding. All analyses, figures, and tables will be conducted using the R software.
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Category Item type Item Options

Background information

Study 

information

Free text Authors

Free text Year of publication

Free text Journal of publication

Dropdown Was there funding received to support 

this study?

Yes, No, Not mentioned

Free text If yes, report the name of the 

organization that funded the study

Dropdown Is there a conflict of interest with this 

report?

Yes, No, Not mentioned

Free text If yes, what is the nature of the COI?

Free text The type of interventions studies

Dropdown The outcomes evaluated Language art, Reading, 

Mathematics, Science, Social 

studies, Academic achievement in 

general, Other (describe)

Free text Number of studies included in the review

Free text Number of effect sizes included in the 

review

Review process

Problem 

formulation

Dropdown Did the authors provide an explicit 

research question/objective on estimating 

the average treatment effect?

Yes, No

Dropdown Did the authors provide an explicit 

research question/objective on exploring 

the variation of the average effect across 

studies?

Yes, No

Inclusion 

criteria

Dropdown Did the authors list inclusion criteria? Yes, No

Dropdown Did the authors list inclusion criteria for 

the population of interest?

Yes, No

Dropdown Did the authors list inclusion criteria for 

eligible interventions?

Yes, No

Dropdown Did the authors list inclusion criteria for 

the comparison or control condition?

Yes, No

Dropdown Did the authors list inclusion criteria for 

eligible outcomes?

Yes, No

Dropdown Did the authors list inclusion criteria for 

eligible study designs?

Yes, No

Checkbox Did the authors list other inclusion 

criteria for eligibility of studies or reports?

Publication type, Language, 

Timeframe, No, Other (describe)
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Searching Checkbox Which types of search strategies did the 

authors use?

Database search, Hand search 

journals, Retrospective reference 

harvesting, Prospective forward 

citation searching, Search engine, 

Contacting authors, Other 

(describe)

Checkbox Did the authors specifically search for 

gray literature?

Dissertations and/or theses, 

Contacting researchers, Searches 

of websites of independent 

research firms (i.e., AIR, Rand, 

Mathematica), Searches of websites 

of related associations (i.e., Autism 

advocacy groups), No, Other 

(describe) 

Dropdown Are search terms given for all database 

searches?

Complete strings for each database 

searched, Complete strings for 

some databases searched, Example/

list of terms, No

Selection Dropdown Did the authors use a two-stage 

screening process?

Yes, No, Not mentioned

Dropdown Which approach did the authors use for 

title and abstract screening?

Single-screening, Single-screening 

with validation from a second 

screener, Partial double-screening, 

Independent double-screening, Not 

mentioned 

Dropdown Which approach did the authors use for 

full-text review?

Single-screening, Single-screening 

with validation from a second 

screener, Partial double-screening, 

Independent double-screening, Not 

mentioned

Checkbox Di the authors report other procedures 

to check the accuracy of the selection 

stage?

IRR, Describe a consensus process, 

State that conflicts were resolved 

without describing the consensus, 

Not mentioned, Not applicable 

Dropdown Which tool did the authors use to 

conduct screening/full-text review?

Spreadsheet, Reference 

management software, Abstrackr, 

ASReview, Covidence, DistillerSR, 

EPPI-Reviewer, MetaReviewer, 

Rayyan, Not mentioned, Other 

(describe)

Dropdown Did the authors report a PRISMA 

flowchart?

Yes, Incompletely reported, Not 

reported
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Category Item type Item Options

Coding Checkbox How did the authors report information 

about the characteristics coded?

Codebook, Narrative description of 

the characteristics, Not reported

Dropdown Which approach did the authors use for 

coding?

Single-screening, Single-screening 

with validation from a second 

screener, Partial double-screening, 

Independent double-screening, Not 

mentioned

Checkbox Di the authors report other procedures 

to check the accuracy of coding?

IRR, Describe a consensus 

process, State that conflicts were 

resolved without describing the 

consensus, Not mentioned, Not 

applicable

Dropdown Which tool did the authors use to 

conduct coding?

Spreadsheet, Reference 

management software, Abstrackr, 

ASReview, Covidence, DistillerSR, 

EPPI-Reviewer, MetaReviewer, 

Rayyan, Not mentioned, Other 

(describe)

Critical 

appraisal

Dropdown Which approach did the authors use for 

critical appraisal? 

Front-end approach, Back-end 

approach, No critical appraisal

Checkbox Did the authors use a critical appraisal 

tool of primary studies?

No, Cochrane RoB 1.0, Cochrane 

RoB 2.0, Conn’s (2017) Quality 

Index, Cook’s (2015) WI for 

group design, Effective Public 

Health Practice Project, JBI 

institute, Newcastle-Ottawa Scale, 

ROBINS-I, WWC standards, 

Selected items by authors, Other 

(describe)

Checkbox If “selected items by authors”, which 

characteristics did they code? 

Study design, Control group 

type, Implementation quality, 

Measurement, Attrition, Baseline 

equivalence, Publication 

status, Assignment level, Other 

(describe)

Dropdown If the authors used a critical appraisal 

tool, did they describe the overall results 

of the critical appraisal either in a table 

or in narrative form?

Yes, No
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Reproducibility Dropdown Did the authors mention pre-registration 

of the protocol?

Preregistered protocol in a peer-

reviewed repository, Preregistered 

protocol in a non peer-reviewed 

repository, No

Dropdown If the authors pre-registered a protocol, 

did they mention any changes?

Yes, No

Dropdown Did the authors make the dataset 

available?

Yes in supplemental materials, Yes 

in an online repository, No, Other 

(describe)

Dropdown Did the authors make the statistical code 

available?

Yes in supplemental materials, Yes 

in an online repository, No, Other 

(describe)

Meta-analysis methods

Synthesis 

methods

Free text Average effect size of the main meta-

analysis

Checkbox Which measure of uncertainty did the 

authors provide for the average effect 

size?

Standard error, Confidence 

interval, Not mentioned

Free text Standard error of average effect size of 

the main meta-analysis (if provided)

Free text Confidence interval of average effect size 

of the main meta-analysis (if provided)

Checkbox How did the authors calculate study 

effect sizes?

Unadjusted effect size, adjusted 

effect size, Not mentioned

Dropdown Did the authors mention they included 

studies with clusters as the unit of 

assignment?

Yes, No

Dropdown If yes, did the authors adjust effect sizes 

and variances for clustering?

Yes mentioned Cochrane 

Handbook, Yes mentioned Hedges 

et al. (2007), No

Dropdown Did the authors say they used fixed-

effects model or random-effects model?

FEM, REM, No (describe)

Dropdown Did the authors mention there were 

dependent effect sizes within studies?

Yes, No

Dropdown Did the authors mention there were 

dependent effect sizes within studies?

Yes, No

Dropdown How did the authors handle dependent 

effect sizes?

Averaged/composite, Selected one, 

Subgroup approaches/shifting unit-

of-analysis approach, Model-based 

methods, Not mentioned, Other 

(describe)
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Dropdown If using a model-based method for 

dependent effect sizes, which one did the 

authors use?

Multivariate meta-analysis, 

Multilevel meta-analysis, 

Multivariate meta-analysis/

Correlated Effects model with 

RVE, Multilevel meta-analysis/

Hierarchical Effects model with 

RVE, Correlated and Hierarchical 

Effects (CHE) model, CHE with 

RVE

Dropdown Which statistical test did the authors use 

for the mean effect size?

t-test, Permutation test, Default/not 

mentioned, Other (describe)

Dropdown Did the authors use a small sample 

correction for the test of the significance 

of the average effect size?

Yes, No, Not mentioned, Other 

(describe)

Dropdown Did the authors use a method for 

multiple comparisons correction?

Ad hoc methods, Benjamini-

Hochberg, Bonferroni, Permutation 

test, No, Other (describe)

Checkbox Which statistical software did the 

authors use?

Comprehensive Meta-Analysis, 

R_robumeta, R_metafor, R_

clubSandwich, R_meta, R_dmetar, 

R_metaSEM, HLM, STATA, SAS, 

SPSS, RevMan, Not mentioned, 

Other (describe)

Heterogeneity Dropdown Did the authors test for heterogeneity of 

the mean effect size?

Yes, No

Checkbox If yes, which measure of heterogeneity 

did the authors provide?

Q, I-squared, tau-squared, 95% 

Prediction Interval, Not reported, 

Other (describe)

Checkbox If there is heterogeneity, how did the 

authors model it?

Subgroup oneway, Subgroup 

multiway, ANOVA oneway, 

ANOVA multiway, Meta-regression 

simple, Meta-regression multiway, 

Not modeled, Not reported, Other 

(describe)

Free text If the authors used multiple meta-

regression, how did they describe the 

process of model building?

Dropdown Did the authors distinguish between 

confirmatory and exploratory analysis?

Yes, No
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Additional 

analysis

Dropdown Did the authors mention publication 

bias as a potential issue?

Yes, No

Checkbox If the authors assessed publication bias, 

which methods did they use?

Any fail-safe N, Funnel plot, 

Egger’s regression, Egger sandwich, 

Selection modeling, Unpublished 

vs. published as a moderator, Trim 

and fill method, Not mentioned, 

Other (describe)

Dropdown Did the authors mention missing data as 

a potential issue?

Yes, No

Checkbox If the authors handled missing data, 

which procedures did they use?

Contact the authors, Check other 

published syntheses/reports, Ad hoc 

methods (i.e., list-wise deletion), 

Multiple imputation, Other 

principled methods (FIML), After 

compare results fo different models, 

Other (describe)

Dropdown Did the authors mention outliers as a 

potential issue?

Yes, No

Checkbox If yes, how did the authors detect and 

handle outliers in the analysis?

Delete/winsorized outliers in the 

main analysis, Sensitivity analysis 

without outliers, Sensitivity analysis 

with winsorized values, Other 

(describe)

Checkbox Did the authors check the sensitivity of 

results to critical appraisal?

Study quality ratings used in 

the model for heterogeneity, 

Studies with critical risk of bias 

deleted from the model, Studies 

with critical risk of bias deleted 

from the model, Did not include 

study quality ratings in models of 

heterogeneity, Did not estimate 

models of heterogeneity, No critical 

appraisal conducted in the study

Free text Did the authors perform any other 

additional analysis? Describe

Significance for research use

Stakeholder 

engagement

Dropdown Did the authors include stakeholders in 

the research process? 

Yes, No

Checkbox If yes, at which stages? Research design, Data collection, 

Data analysis, Interpretation of 

findings, Other
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Reporting of 

results

Dropdown Did the authors report the sampling 

methods used in the included studies?

Yes, No

Dropdown Did the authors report a table with the 

characteristics of the included studies?

Yes, No

Checkbox Which participant characteristics did the 

authors report?

Grade level, Race/ethnicity, Socio-

economic status, Special needs, 

Other

Checkbox Which intervention characteristics did 

the authors report?

Implementation fidelity, 

Interventionist, Instructional 

setting, Cost for materials, Cost for 

teacher training, Other

Checkbox Which comparison characteristics did 

the authors report?

Nature of the intervention, Other

Checkbox Which outcome characteristics did the 

authors report?

Measure type, Other

Checkbox Which time characteristics did the 

authors report?

Intervention duration, Intervention 

intensity, Outcome timing, Teacher 

training intensity, Other

Checkbox Which setting characteristics did the 

authors report?

Country, Urbanicity, Private vs. 

public school, Other

Checkbox Which participant characteristics did the 

authors test as potential moderators?

Grade level, Race/ethnicity, Socio-

economic status, Special needs, 

Other

Checkbox Which intervention characteristics did 

the authors test as potential moderators?

Implementation fidelity, 

Interventionist, Instructional 

setting, Cost for materials, Cost for 

teacher training, Other

Checkbox Which comparison characteristics did 

the authors test as potential moderators?

Nature of the intervention, Other

Checkbox Which outcome characteristics did the 

authors test as potential moderators?

Measure type, Other

Checkbox Which time characteristics did the 

authors test as potential moderators?

Intervention duration, Intervention 

intensity, Outcome timing, Teacher 

training intensity, Other

Checkbox Which setting characteristics did the 

authors test as potential moderators?

Country, Urbanicity, Private vs. 

public school, Other
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Interpretation 

of results 

for broader 

audience

Dropdown Did the authors transform effect sizes 

into different metrics? 

Yes, No

Checkbox If yes, which metrics did they use? Cohen’s U3, CLE, Intent to treat, 

Years of Learning, Benchmarking, 

Percentiles, Thresholds, Other

Dropdown Did the authors present data 

visualization of findings? 

Yes, No

Checkbox If yes, which visualizations did they use? Forest plot, Bar Plots, Rainforest 

Plots, Meta-Analytic Rain Cloud 

Plot, other

Dropdown Did the authors explicitly mention 

the use of findings by practitioners or 

policymakers? 

Yes, No

Free text Copy/paste relevant text on the use of 

findings by practitioners or policymakers


