Meta-Analysis

Step III: Study Coding

Suggestions for Enhancing Intercoder Reliability

· Develop and pilot-test coding forms before coding characteristics for the meta-analysis

· Develop a detailed, explicit codebook that is keyed to the coding forms

· Provide coder training based on both the codebook and coding forms

· Measure and report interceder reliability as part of the meta-analysis (p. 339, Durlak)

· Revise the codebook and forms and retain coders as needed

· Encourage coder involvement in discussions and decisions concerning coding rules.  

Step IV: Effect size

· Group differences: 

Ways to measure


· Cohen’s d

· Hedges’s g

· Glass’s (


Meta-analysis

· daverage = (d / n   (n = # of d combined)

· dSD 
· Frequency distribution (e.g., stem and leaf display) and summary statistics of d

· Statistical significance of a mean effect

Unweighted d vs. weighted d

	Study
	n
	d
	W

	1

2

3

4
	82

62

202

22
	.6

-.5

.43

.75
	


Weighted d = 

Ways to interpret mean effect size (d) in meta-analysis


· Cohen’s convention


· SD separating two mean ds


· Confidence intervals around mean d


· % of nonoverlap between two distributions

· Correlational Relationships

Ways to measure


· r

· Zr = Fisher’s Z (approximately normal sampling distribution) 

Formulas

· Cohen’s q


Meta-analysis: 

· raverage = (r / n         (n = # of r combined)

· Zraverage = (Zr / n         (n = # of r combined)

1) Transform each r into its associated Z statistics using Fisher’s Z transformation

2) Calculate the mean (Zraverage)

3) Transform Zraverage into raverage
	Study
	n
	r
	Zr
	Weighted Zr

	1

2

3

4
	16

82

102

47
	.13

.56

-.24

.67
	
	


** Unweighted Zraverage

** Weighted Zraverage 

· rSD 
· Frequency distribution (e.g., stem and leaf display) and summary statistics of r

· Testing the difference between independent correlation coefficients 

· Using z statistic

z = 
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· Using q (Cohen) statistic


Ways to interpret mean effect size ( r ) in meta-analysis


· Cohen’s convention

· % of variance accounted for

· Binominal effect size display (BESD): Rosenthal & Rubin, 1982


Binominal Effect Size Displays for Various Correlation Coefficients

	
	Amount of shared variance
	
	Success rate increased


Success rates: .50 ( r/2



	r
	r2
	
	from
	to

	.10

.20

.30

.40

.50

.60

.70

.80

.90
	.01

.04

.09

.16

.25

.36

.49

.64

.81
	
	.45

.40

.35

.30

.25

.20

.15

.10

.05
	.55

.60

.65

.70

.75

.80

.85

.90

.95


· Differences between proportions

· Cohen’s g

· d’

· Cohen’s h

** Unit of Analysis (p. 330, Durlak) **


Ways to choose Unit of Analysis

1) Enter the ESs for each dependent measure, in each study into the analysis

a. Different weights across studies

b. Rarely used

2) Use each study as the unit of analysis

a. Averaging all ESs within each study

b. Different types of dependent measures can yield effects of different magnitudes.

3) Calculate an effect for each distinct construct represented in studies.


*** Test of Homogeneity/heterogeneity of ES distribution ***


When you quantitatively synthesize all of these studies in one meta-analysis, it is assumed that each study provides a sample estimate of the size of effect that is representative of the population effect size.  Heterogeneity provides a warning that it may not be appropriate to combine and synthesize all the study results in one meta-analysis.  The investigator would need to consider whether to conduct separate meta-analytic syntheses for different subsets of studies, each of which represent homogenous results.  

Step V: Statistical analysis ES distributions

· Multiple regressions

· Analysis of group mean differences

· Study artifacts (see handout)

Step VI: Offering conclusions and interpretations

D. Guidelines for Practice (Wolf, 1986)

1. Define and report criteria for the inclusion and exclusion of studies


2. Search for unpublished studies in order to test for a type I error publication bias.


3. Develop coding categories to accommodate the largest proportion of the literature identified.  It is better to code too many rather than too few characteristics of studies.


4. Examine multiple independent and dependent variables separately through blocking, mediating effects.  Look for interactions with the principal relationship being reviewed.


5. Examine and graph the distribution of results and look for outliers to examine more closely.  Test for the heterogeneity of results.


6. Check the reliability of the raters who code the characteristics of studies.


7. Always accompany combined tests of significance with estimates of effect size.


8. Calculate both raw (unadjusted) and weighted combined tests and effect sizes to empirically examine the impact of sample size on results.


9. Consider whether it is important and/or practical to calculate nonparametric as well as parametric effect size estimates


10. Consult the literature on meta-analysis for guidance when in doubt.  Examine how others have approached particular problems in their quantitative reviews.


11. Combine qualitative reviewing with quantitative reviewing.  Examine the comparability of treatment and control groups, respectively, from study to study.  Describe worthwhile studies that are not possible to include in a quantitative review.


12. Describe the limitations of your review and provide guidelines for future research concerning the relationship reviewed.
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