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Group 1 Group 2 Group 3

Study n M (SD) n M (SD) n M (SD)

Original1 19 1.88 (1.38) 19 2.54 (1.95) 29 0.02 (2.38)

Replication2 20 0.98 (1.20) 27 0.02 (1.88) 28 0.27 (1.72)
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ANOVA 

yijd = μjd+ϵijd 
ϵijd ∼ 𝒩(0,σ2d)

Example

1Monin, B., Sawyer, P. J., & Marquez, M. J. (2008). The rejection of moral rebels: Resenting those who do the right thing. 
Journal of Personality and Social Psychology, 95(1), 76. doi: 10.1037/0022-3514.95.1.76 
2Frank, M. C., & Holubar, T. (2015, Dec). Replication of Monin, Sawyer, & Marquez (2008, JPSP 95(1), exp. 4). Open Science 
Framework. Retrieved from osf.io/pz0my
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Box, 1980. H0: θ ∼ h(θ)

Calculating the 
prior predictive 
p-value
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Step 1: Prior Predictive Distribution of yo

h(θr) = g(θo|yo) 

f(ysim|yo) = ∫f(ysim|θo)g(θo|yo) dθo 

 = ∫f(ysim|θr)h(θr) dθr        = f(ysim) 
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Prior predictive p-value: Step 1

h(θ)

ysim_1 ysim_2 ysim_T

f(ysim) …

yr
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Step 2: Hypotheses & Test Statistic

Obedient Rebel Self-Affirmation Rebel Bogus

Study n M (SD) n M (SD) n M (SD)

Original 19 1.88 (1.38) 19 2.54 (1.95) 29 0.02 (2.38)

What to replicate?
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Step 2: Hypotheses & Test Statistic

Obedient Rebel Self-Affirmation Rebel Bogus

Study n M (SD) n M (SD) n M (SD)

Original 19 1.88 (1.38) 19 2.54 (1.95) 29 0.02 (2.38)

What to replicate?

H01: (μob,  μrsa) > μrb
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Step 2: Hypotheses & Test Statistic

Obedient Rebel Self-Affirmation Rebel Bogus

Study n M (SD) n M (SD) n M (SD)

Original 19 1.88 (1.38) 19 2.54 (1.95) 29 0.02 (2.38)

What to replicate?

H01: (μob,  μrsa) > μrb

H02: μob - μrb ≥ 1.50, μrsa - μrb ≥ 2.00
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Step 2: Hypotheses & Test Statistic

Obedient Rebel Self-Affirmation Rebel Bogus

Study n M (SD) n M (SD) n M (SD)

Original 19 1.88 (1.38) 19 2.54 (1.95) 29 0.02 (2.38)

What to replicate?

H01: (μob,  μrsa) > μrb

H02: μob - μrb ≥ 1.50, μrsa - μrb ≥ 2.00
H03: dob,rb ≥ .80, drsa,rb ≥ .80
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Step 2: Hypotheses & Test Statistic

Obedient Rebel Self-Affirmation Rebel Bogus

Study n M (SD) n M (SD) n M (SD)

Original 19 1.88 (1.38) 19 2.54 (1.95) 29 0.02 (2.38)

What to replicate?

H01: (μob,  μrsa) > μrb

H02: μob - μrb ≥ 1.50, μrsa - μrb ≥ 2.00
H03: dob,rb ≥ .80, drsa,rb ≥ .80
H04: μob = 1.88,  μrsa = 2.54, μrb = 0.02
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Step 2: Hypotheses & Test Statistic

Obedient Rebel Self-Affirmation Rebel Bogus

Study n M (SD) n M (SD) n M (SD)

Original 19 1.88 (1.38) 19 2.54 (1.95) 29 0.02 (2.38)

What to replicate?

H01: (μob,  μrsa) > μrb

H02: μob - μrb ≥ 1.50, μrsa - μrb ≥ 2.00
H03: dob,rb ≥ .80, drsa,rb ≥ .80
H04: μob = 1.88,  μrsa = 2.54, μrb = 0.02
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Step 2: Hypotheses & Test Statistic

Obedient Rebel Self-Affirmation Rebel Bogus

Study n M (SD) n M (SD) n M (SD)

Original 19 1.88 (1.38) 19 2.54 (1.95) 29 0.02 (2.38)

What to replicate?

H01: (μob,  μrsa) > μrb

H02: μob - μrb ≥ 1.50, μrsa - μrb ≥ 2.00
H03: dob,rb ≥ .80, drsa,rb ≥ .80
H04: μob = 1.88,  μrsa = 2.54, μrb = 0.02

f(Ḟy_sim), Ḟy_r
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Step 3: p-value
P(Ḟy_sim≥ Ḟy_r|H0z) 
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Step 3: p-value - Uniformity
f(p≤ɑ|H0z)≤ɑ for all ɑ ∈ [0,1] 
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Step 3: p-value - Uniformity
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Step 3: p-value - Uniformity
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Step 3: p-value - Uniformity
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Zondervan-Zwijnenburg, M., Van de Schoot, R., & Hoijtink, H. 
(2017, May 15). ANOVA. http://doi.org/10.17605/OSF.IO/
6H8X3 

M. A. J. Zondervan-Zwijnenburg (2017). ANOVAreplication: 
Test ANOVA Replications by Means of the Prior Predictive p-
Value. R package version 1.0.0. https://CRAN.R-project.org/
package=ANOVAreplication 
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Interactive 
application
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• More (e.g., SEM) models


• + R-package

Current 
developments
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