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INTRODUCTION: Reproducibdlity is a defin
ing feature of science, but the extent to which
it chamacterzes current research is unknown
Scaentific claims should not gain credence
because of the status or authonty of thedr
originator but by » replicability of ir
rescarch of exem

roducible empir

ical findings beaause of madom or systematic

cmor

RATIONALE: There is concern about the mte
and predictors of reproducibility, but lmited
evidence. Potentially probd AUC practices in
clude selective 1 Ung selective analysis, and
insuf ation of the conditions nec
essary or sufficient to obtain the results. Direct
replication is the attempt to recreate the con-
ditions believed sufficient for obtaining a pre-
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viousdy observed finding and is the means of
establishing reprodudbility of a finding with
new data We conducted a large-scale, collab
orative effort to obtain an ir

the reproducitbility of psychol
Lications of WO

chology you
powered designs and onginal matenals when
avaable There is no single standard for eval-
uating replication saccess Here, we evaluated
reprodudbllity using significance and P values,
effect sires, subjective assessments of replica-
tion teams, and meta-analysis of effect sizes
The mean effect size (r) of the replication of-
fects (M, = 0197, SD = 0.257) was half the mag-
nitude of the mean effect size of the original
effects (M, =« 0.403, SD « 0.188), representing a

substantial dedime. Ninetysey

inal studies had significant

Thirtysix peroent of replicalt
cant results; 47% of ong
nal effect sizes were in the
5% confidence interval
of the replication effect
size;, 39% of effects were
subjectively rated to have
replicated the original re

sult; and f no bias 1n onginal results Is as

sumed, combining onginal and replication

results left 65% with statistically significamt

offects. Correlational tests suggest that reph

Gon sucoess wis better predicted by the

strength of original evidence than by charac-

terstics of the orginal and replication teams

CONCLUSION: Nosingle indicator sufScient-
Iv describes replication success and the five
indicators examined here are not the only
ways to evaluate reproducibiity. Nooetheless
collectively these results offer a clear conclu
sion: A large portion of replications produced
weaker evidence for the original findings de-
spite using materials provided by the original
authors, review in advance for methodologi-
cal fidelity, and high statistical power to detect
the onginal effect sizes. Morcover, correlational
evidence is consstent with the conclusion that
variaton in the strength of initial evidence
such as ongmal P value) was more predictive
f replication success than vanation in the
charactenistics of the teams conducting the
research (such as experience and expertise
The Iatter factors certainly can influence rep
lication success, but they did not agpear to do
s0 here

Reproducibility is not well understood be
cause the incentives for individual scientists
prioritize novelty over replication Innowva

ton is the engine of discovery and is wital for

a productive, effective scientific ¢
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THE MODEL ESTIMATION TERMINATED NORMALLY

MODEL FIT INFORMATION
Number of Free Parameters
Loglikelihood

HO Value -5086.271

HO Scaling Correction Factor 1.2713
for MLR

H1 Value -4951.489

H1l Scaling Correction Factor 1.1344
for MLR

Information Criteria

Akaike (AIC) 10222.541

Bayesian (BIC) 10316.116

Sample-Size Adjusted BIC 10236.825
(a* = (n + 2) / 24)

Chi-Square Test of Model Fit

Value 253.234>

Degrees of Freedom 49

P-Value 0.0000

Scaling Correction Factor 1.0645
for MLR

The chi-square value for MILM, MILMV, MLR, ULSMV, WLSM and WLSMV cannot be used
for chi-square difference testing in the regular way. MLM, MLR and WLSM
chi-square difference testing is described on the Mplus website. MLMV, WLSMV,

and ULSMV difference testing is done using the DIFFTEST option.
O W RMSEA (Root Mean Square Error Of Approximation)
o Estimate 0.116

MODEL FIT? cr1 0.730

TLI 0.702
Chi-Square Test of Model Fit for the Baseline Model
value 810.404

Degrees of Freedom 54
P-Value 0.0000

SRMR (Standardized Root Mean Square Residual)

Value for Within 0.134
Value for Between 0.154
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PRIOR PREDICTIVE P-VALUE

Zondervan-Zwijnenburg, M. (2019). How to
Test Replication for Structural Equation
Models. PsyArXiv. doi: 10.31234/0sf.io/uvh5s

. Predict what future datasets may look like given

original results

. Capture original conclusions in replication

hypothesis HO

. Compare deviance from replication hypothesis in

predicted datasets with deviance in new data
Is the new result extireme? If yes, reject replication of

original study’s conclusions
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1. Predict future datasets

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

library (Replication)

y.0 <- read.table ("yo.txt",header=TRUE) #orig. data
model <- readlLines ("model.lav") #model
n.r <— dimiGassnpea #N new data

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



2. Replication Hypothesis HO

» Informative hypothesis: e.g., B; > B, B; > 3.0, B, = 2.0, etc.

parameter plabel inf value

sb "Lopl24 T e U
gb "L.pl25. "
t.pGender ".p29." ">" "4 00p"
t . giNes ".pd5." M
t.anger "Lp37." N
t.threat ".pb3." NI
sw.pGender M. pZ T o
SW.anger ".p25." TSNS

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



3. Prior predictive p-value

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

stepZ23.B <- ppc.steplstep3(stepl=stepl,y.r=y.r,
model=model, HO=HO)

D,=10.89
Prior predictive p = .013
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3. Prior predictive p-value
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Summary & Discussion

» The replicability of SEM needs to be evaluated

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

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

» Challenges: define HO

» See: Zondervan-Zwijnenburg, M.A.J. (2019). How to Test Replication
for Structural Equation Models. PsyArXiv. doi: 10.31234/0osf.io/uvh5s
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