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Meta-analysis in educational 
research



Context

Meta-analysis can be used to address different 
types of research questions
• Overall pattern of associations between two variables

• Tan (2017): Cultural capital and student achievement
• Tan, Dimmock, & Walker (2021): School leadership 

practices and student achievement
• How these associations vary with context (student, parent, 

school, study design)
• Tan, Peng, & Lyu (2019): Students’ grade levels
• Tan, Lyu, & Peng (2020): Family SES

There are different types of meta-analyses for 
addressing compelling research questions
• Conventional meta-analysis vs three-level meta-analysis 

(Tan, Dimmock, & Walker, 2021)
• First-order vs second-order meta-analysis (Tan, Gao, & Shi 

(2020) synthesized findings from 12 meta-analyses)



Aims of 
sharing

•Provide overview of analytical 
steps in meta-analysis 
•Will not cover too much on 

conceptualization, literature 
review, discussion of results, and 
contributions of study
•Please refer to article for more 

information



Tan, C. Y., Dimmock, C., & Walker, A. (2021). How 
school leadership practices relate to student 
outcomes: Insights form a three-level meta-analysis. 
Educational Management Administration & 
Leadership. DOI: 10.1177/17411432211061445



Study aims

• Investigates the effect of a 
research-based set of leadership 
practices, for different levels of 
school leaders, on different types 
of student outcomes; and 
• examines the moderating effects of 

different contextual (and 
methodological) variables on 
school leadership effects.



Motivation for 
the study

• Past meta-analyses 
• have not compared the degree of 

association between a comprehensive 
range of leadership practices and 
student outcomes.
• assume that principals are the only, or 

the most important, leaders of student 
learning, thereby ignoring impact of 
multiple leaders within schools on 
student learning.
• have not embraced more expansive 

definitions of student learning that 
include non-achievement outcomes.
• have not adequately considered 

school contextual moderators in 
investigations of leadership effects.



Identifying school leadership practices

• These practices can be delineated from 
• leadership frameworks/models that encompass different leadership practices 
• research on different leaders in the school hierarchy
• cross-cultural leadership research
• systematic reviews of leadership practices.

• Identified nine types of school leadership practices from literature.





Method



Using three-level meta-analysis

• Meta-analysis enables effects in individual 
studies to be converted to a common metric 
and compared across studies. 
• In conventional meta-analysis, researchers 

address the requirement of effect size 
independence imperfectly (e.g., selecting 
only one effect size for each study). 
• These different approaches result in 

biased effect sizes or a loss of information 
that can otherwise be used to compute 
more accurate effect sizes. 



• The study employed a three-level meta-analysis instead of 
conventional meta-analysis. 
• All relevant effect size information in each study can be included in a 

three-level meta-analysis and the correlations among the effect sizes 
appropriately accounted for within and between studies. 
• In the present study, the mean number of effect sizes per primary 

study was 4.56 (493 effect sizes from 108 primary studies) and all 
primary studies analyzed had more than one effect size, thereby 
justifying the use of the three-level meta-analysis.



Identification of studies
• A search of quantitative studies (doctoral dissertations and 

journal articles) examining associations between school 
leadership practices and student outcomes in G1–12 schools 
published 2000–2018, was performed in March–September 
2019.
• Five computer databases (Academic Search Complete, British 

Education Index, ERIC, TOC Premier, ProQuest Dissertation and 
Theses) were searched. 
• Search terms in titles, abstracts, and keywords included 

combinations of relevant keywords, (e.g., “educational 
leadership” OR “school leader”) AND (e.g., “achievement” OR 
“attainment”).



Selection of studies

•This search was complemented by three manual 
searches of quantitative studies 
• from reference lists in review articles on school 

leadership; 
• in eight key school leadership-related journals;
•using the name of eight influential scholars in 

school leadership research.



Inclusion criteria

• Examined quantitatively the association between school 
leadership practices and student outcomes; 
• Reported different effect sizes that can be compared by 

conversion to a common metric (e.g., correlations, means 
and standard deviations); 
• Sampled G1–12 students; 
•Were written in English; 
• Published 2000–2018.



Exclusion criteria

• Examined school leadership models (e.g., instructional, 
transformational, distributed leadership) instead of the nine 
practices;
• Examined educational leaders beyond the school level;
• Did not involve G1–12 students or involved special groups of 

students (e.g., with SEN);
• Examined teacher or organizational outcomes;
•Were qualitative or review studies.





Coding procedure
• Study identification: author(s), publication year, study title
• School leadership practices (nine types)
• Student outcomes
• Effect size data (association between school leadership practices & student outcomes)
• School contextual variables

• School SES
• Student grade levels
• School performance levels
• Leadership positions

• Methodological variables
• Sources of leadership data
• Levels of analysis: school, non-school 
• Types of study: articles, dissertations
• Year of study



•Coding done in two stages
• I coded data for all studies independently.
• After that, 1/3 of studies were randomly selected for 

independent coding by a trained RA to clarify 
understanding of the coding scheme. 
• Results showed perfect inter-rater reliability of 1.00 (z = 

23.56) as measured by Cohen’s kappa.



Calculating effect sizes

• Total of 493 effect sizes from 108 studies were analysed. 
• These effect sizes comprised 446 Pearson’s correlation coefficients 

(r’s), 44 means/standard deviations, one standardized differences in 
means, and two t-statistics. 

• r was used as the metric for reporting because the meta-analysis aimed 
to examine associations between school leadership practices and 
student outcomes. 
• r’s were converted to Fisher’s z-scores and weighted by the inverse of 

their variance to enable more reliable studies to be given more weight.
• Effect sizes were subsequently converted back to r’s in the reporting of 

results.



Publication bias



Results

Table 2 (Associations between 
different school leadership 
practices and student outcomes)

Table 3 (Associations between 
school leadership practices and 
different student outcomes)

Table 4 (Moderator analyses)
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