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“hidden moderators”

“minor, seemingly arbitrary and even theoretically 

irrelevant modifications in procedures...”

“psychological phenomena are not stable across time, 

situations and persons, therefore being inherently non-

reproducible”



Conclusion

Minor and theoretically irrelevant changes in sample population and 
settings are unlikely to affect research outcomes in psychology
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Conclusion

Post hoc hypothesizing about sensitivity to changes in sample population 
and settings (heterogeneity) is not a credible explanation for ‘failed’ direct 

replications
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What does this mean?
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Heterogeneity (contextual sensitivity)

• Heterogeneity = sensitivity to changes in 
contextual factors

• Difference between two studies examining the same phenomenon? 
(Generalizability theory)

1) sample population

2) settings

3) treatment variables

4) measurement variables

Contextual factors



Conclusion

Post hoc hypothesizing about sensitivity to changes in sample population 
and settings (heterogeneity) is not a credible explanation for ‘failed’ direct 

replications
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What does this mean?

Why not?
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To what extent do study results in psychology depend on 

sample population and settings?

10 Pre-registered multi-lab replication projects (Many labs 1&3; RRR 1 – 8)

• Median 23 labs per project

• Median 102 participants per lab

• 37 primary effects (= 37 meta-analyses)

1) Observed heterogeneity (sensitivity to changes in contextual factors) across effects

2) Estimated power to detect small/medium/large heterogeneity (Higgins, 2003)

Data

Analyses

Research question
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30/37 (81%) 

of  CI include 

zero



Sensitivity to changes in sample 
population and settings 
(heterogeneity) across 37 effects.
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Summary

Reasons to believe zero to small heterogeneity is the norm

• Only 7/37 (19%) show significant heterogeneity 

• Under zero heterogeneity expect 17/37 (46%) non-zero estimates, actual 
25/37 (68%)

Note also

• Low power to distinguish between zero/small  heterogeneity

• Good power to detect medium/large heterogeneity (avg. 85/99+%)
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Conclusion

Post hoc hypothesizing about sensitivity to changes in sample population 
and settings (heterogeneity) is not a credible explanation for ‘failed’ direct 

replications
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What does this mean?

Is a priori unlikely 
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Heterogeneity strongly 

correlated with effect 

size (r = .70 - .78)



Caveats

• Small sample (37 psychological effects)
• See also ML2 (+28 effects)

• Only varied sample population and settings, not treatment/measurement 
variables
• Effects may be sensitive to more extensive changes to contextual factors (van 

Erp et al. 2017; Stanley et al. 2017)
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Conclusion

Minor and theoretically irrelevant changes in sample population and 
settings are unlikely to affect research outcomes in psychology
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Thanks!
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Expected 

17/37 (46%)

Observed

25/37 (68%)

Zero

Non-zero

Significant



Heterogeneity (contextual sensitivity)

• Heterogeneity = sensitivity to changes in 
contextual factors

• Original study vs. replication
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Why different 

results?

• Sampling 

variance

• Garden of  

forking paths 

(p-hacking)

• Heterogeneity


