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What is Meta-Analysis?

“the statistical analysis of a large collection 
of analysis results from individual studies for 

the purpose of integrating the findings” 
(Glass, 1976)



Systematic 
Review

Meta-
Analysis



Where to start…

• Identify a topic
• Team

• Keywords
• Report on the keywords you used, “finney schraw current statistics self-

efficacy”, “current statistics self-efficacy CSSE” “CSSE”
• Boolean logic

• Statistical self-efficacy OR
• Statistical confidence OR
• Statistical anxiety OR
• Statistical education* OR
• Statistical learning OR
• Statistical self-belief OR



“Data Collection”

• Identify a popular database within your field to comb through the 
studies.

• Google Scholar
• Web of Science 
• PsycINFO 
• Pubmed/Medline

• Covidence tool: 
https://libguides.uttyler.edu/c.php?g=1341980&p=9993128





PICOT

• To include the studies there needs to be a similarity in the studies.
• Suggested models for this:
• PICOT (PCR Online, n. d.) 

• Populations
• Intervention
• Comparison
• Outcome
• Time frame

https://www.pcronline.com/PCR-Publications/Joint-EAPCI-PCR-Journal-Club/2021/Methodologies/PICOT-and-SWOT


Guidelines

• PRISMA: Preferred Reporting Items for Systematic reviews and Meta-Analysis 
(PRISMA)

• Tricco et al. (2018). PRISMA extension for scoping reviews (PRISMA-ScR): 
checklist and explanation. Annals of internal medicine, 169(7), 467-473.

• There are variations of this model
• PRISMA-IPD for individual, participant data meta-analyses
• PRISMA-NMA for network meta-analyses.

• REGEMA: REliability GEneralization Meta-Analysis
• Sánchez-Meca, J., Marín-Martínez, F., López-López, J. A., Núñez-Núñez, R. 

M., Rubio-Aparicio, M., López-García, J. J., ... & López-Nicolás, R. (2021). 
Improving the reporting quality of reliability generalization meta-analyses: The 
REGEMA checklist. Research Synthesis Methods, 12(4), 516-536.





“Data Collection”

• Including conference proceedings, posters, and others. 
• Careful of duplicate records

• Emailing authors to share data.
• Open Science Framework: https://osf.io/
• Journal and/or universities databases

• Store digital copies in a reliable place. Things disappear from the 
internet.

• Journal Articles, conference proceedings, posters* etc.

https://osf.io/


Reliability Generalization

• Reliability generalization is a type of meta-analysis
• Focus on the reliability estimates, usually Cronbach’s alpha, vary 

when the test is applied to different samples (Sanchez-Meca et al., 
2019)



Coding Process

Chiesi et al. 2011



Drew & Chillon, 2014





Coding Sheet Example







Issues in Meta-Analyses

• Published studies
• The drawer problem
• Fail Safe N



Conducting a Meta-Analysis



Software

•There is specialized software for meta-analysis:
•Open Meta: https://osf.io/jx2td/wiki/Meta-

Analysis%20Tools/
•R, it’s free and open source
•Meta, metafor, meta-package
• Too complicated for this presentation

• Jamovi. Also free and open source.
• Uses the same package, metafor. 
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Funnel Plot



• A funnel plot tells you about the variability (standard error) 
of the individual studies against the mean effect size.
• As the study size increases the SE approaches zero.
• Assumes the plot should be symmetrical (that there are as 

many studies above / below the mean effect size)
• Lack of symmetry can suggest publication bias, or ”small study” 

bias











• Cochran’s Q
• Classical measure of heterogeneity
• The underlying null hypothesis assumes that the true treatment effect is 

the same across studies and variations are simply caused by chance.
• I² statistic

• The percentage of variation across studies that is due to heterogeneity 
rather than chance

• I² is an intuitive and simple expression of the inconsistency of studies’ 
results.



Fixed Effects vs Random Effects

• Fixed Effects
• conduct if it is reasonable to 

assume underlying effect size is 
SAME for all studies

• Test: test of heterogeneity
• Pooling
• If significant, go for random 

effects model
• If there is very little variation 

between trials then I² will be low 
and a fixed effects model might 
be appropriate.

• Random Effects
• Conduct if test of heterogeneity is 

significant.
• Q:  p < .05

• Assumes outcome comes from a 
normal distribution

• More practical





Resources

• Covidence Resource: 
https://libguides.uttyler.edu/c.php?g=1341980&p=9993128

• Balduzzi, S., Rücker, G., & Schwarzer, G. (2019). How to 
perform a meta-analysis with R: a practical tutorial. BMJ Ment 
Health, 22(4), 153-160.

• Borenstein, M., Hedges, L. V., Higgins, J. P., & Rothstein, H. R. 
(2021). Introduction to meta-analysis. John Wiley & Sons.

• Del Re, A. C. (2015). A practical tutorial on conducting meta-
analysis in R. The Quantitative Methods for Psychology, 11(1), 
37-50.

https://libguides.uttyler.edu/c.php?g=1341980&p=9993128
https://libguides.uttyler.edu/c.php?g=1341980&p=9993128
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