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What?
Bakker, A., Van der Heijden, P. G., Van Son, 
M. J., & Van Loey, N. E. (2013). Course of 
traumatic stress reactions in couples after a 
burn event to their young child. Health 
Psychology, 32(10), 1076–1083. doi: 
10.1037/a0033983 



What?

• An original structural equation model

• Certain conclusions were drawn

• The study is repeated

• Do the original conclusions replicate? 



Why?
Open Science Collaboration. (2015). 
Estimating the reproducibility of 
psychological science. Science, 349(6251). 
doi: 10.1126/science.aac4716



Why?

• There is concern about the replicability of scientific 

results

• Threats

§ Design: e.g., sampling

§ Analysis: e.g., researcher degrees of freedom

• SEM?

§ Data-driven decisions (modification indices)



How?
VOTE COUNTING? 



How?
VOTE COUNTING? 

• Multiple parameters ⇒ multiple outcomes

• Not informative about the difference between studies

• It is not a test of replication



How?
MODEL FIT?



How?
MODEL FIT?

• Could be interesting if model fit is the main 

result of the original study 

(measurement ⇒ factor structure)

• Not a test of replication
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How?
PRIOR PREDICTIVE P-VALUE
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How?
PRIOR PREDICTIVE P-VALUE

1. Predict what future datasets may look like given 

original results

2. Capture original conclusions in replication 

hypothesis H0

3. Compare deviance from replication hypothesis in 

predicted datasets with deviance in new data

Is the new result extreme? If yes, reject replication of 

original study’s conclusions
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1. Predict future datasets

u Predictive distribution

install.packages("Replication")       #CRAN R-package

library(Replication)

y.o <- read.table("yo.txt",header=TRUE)   #orig. data

model <- readLines("model.lav")           #model

n.r <- dim(y.r)[2]                        #N new data

step1 <- ppc.step1(y.o=y.o,model=model,n.r=n.r)



2. Replication Hypothesis H0

u Informative hypothesis: e.g., β1 > β2, β1 > 3.0, β2 = 2.0, etc.
parameter  plabel inf value
sb ".p124." "<"  "-0.737"
qb ".p125." ">"  "0.031" 
t.pGender ".p29."  ">"  "4.996" 
t.guilt ".p45."  ">"  "0.911" 
t.anger ".p37."  ">"  "1.771" 
t.threat ".p53."  ">"  "2.76"  
sw.pGender ".p27."  "<"  "-0.217"
sw.anger ".p25."  "<"  "-0.069"

H0 <- paste(hyp[,1],hyp[,2],hyp[,3],collapse="&")



3. Prior predictive p-value

y.r <- read.table("yr.txt",header=TRUE) #new. data

step23.B <- ppc.step2step3(step1=step1,y.r=y.r,

model=model,H0=H0)
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3. Prior predictive p-value
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Summary & Discussion

u The replicability of SEM needs to be evaluated

u Vote-counting and model fit do not test replication
(Note. model fit can theoretically be used as a statistic for the prior pred. p-value)

u The prior predictive p-value is suitable to test replication of study 
results

u Challenges: define H0

u See: Zondervan-Zwijnenburg, M.A.J. (2019). How to Test Replication 
for Structural Equation Models. PsyArXiv. doi: 10.31234/osf.io/uvh5s
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