
P
os
te
d
on

17
A
p
r
20
23

—
T
h
e
co
p
y
ri
gh

t
h
ol
d
er

is
th
e
au

th
or
/f
u
n
d
er
.
A
ll
ri
gh

ts
re
se
rv
ed
.
N
o
re
u
se

w
it
h
ou

t
p
er
m
is
si
on

.
—

h
tt
p
s:
//
d
oi
.o
rg
/1
0.
15
20
0/
w
in
n
.1
46
83
9.
98
27
5
—

T
h
is

a
p
re
p
ri
n
t
a
n
d
h
as

n
ot

b
ee
n
p
ee
r
re
v
ie
w
ed
.
D
a
ta

m
ay

b
e
p
re
li
m
in
a
ry
.

The replication crisis, context sensitivity, and the Simpson’s

(Paradox)

Psych Brief1

1Affiliation not available

April 17, 2023

1



READ REVIEWS

WRITE A REVIEW

CORRESPONDENCE:
psychbrief@gmail.com

DATE RECEIVED:
July 13, 2016

DOI:
10.15200/winn.146839.98275

ARCHIVED:
July 13, 2016

KEYWORDS:
replication crisis, philosphy of
science

CITATION:
Psych Brief, The replication
crisis, context sensitivity, and
the Simpson's (Paradox), The
Winnower 3:e146839.98275 ,
2016 , DOI:
10.15200/winn.146839.98275

© Brief This article is
distributed under the terms of
the Creative Commons
Attribution 4.0 International
License, which permits
unrestricted use, distribution,
and redistribution in any
medium, provided that the
original author and source are
credited. 

The Reproducibility Project: Psychology (OSC, 2015) was a huge effort by many different
psychologists across the world to try and assess whether the effects of a selection of papers could be
replicated. This was in response to the growing concern about the (lack of) reproducibility of many
psychological findings with some high profile failed replications being reported (Hagger &
Chatzisarantis, 2016 for ego-depletion and Ranehill, Dreber, Johannesson, Leiberg, Sul, & Weber,
2015 for power-posing). They reported that of the 100 replication attempts, only ~35 were successful.
This provoked a strong reaction not only in the psychological literature but also in the popular press,
with many news outlets reporting on it.

But it wasn't without its critics: Gilbert, King, Pettigrew, & Wilson ( 2016) examined the RP:P's data
using confidence intervals and came to a different conclusion. They were looking for "whether the point
estimate of the replication effect size [fell] within the confidence interval of the original" (Srivastava,
2016). Some of the authors from the RP:P responded (Anderson et al., 2016) by pointing out some of
the errors in the Gilbert et al. paper. Another analysis was provided by Sanjay Srivastava ( 2016) who
highlighted that whilst Gilbert et al. use confidence intervals, they incorrectly define them (calling into
question any conclusions they draw). Etz & Vandekerckhove ( 2016) reanalysed 72 of the original
studies' data using Bayes' statistics and found 64% of those 72 studies (both originals and replications)
did not provide strong evidence for either the null or the alternative hypothesis. Simonsohn ( 2016)
argued that rather than ~65% of the replications failing, ~30% failed to replicate and ~30% of the
replications were inconclusive.*

But there is one response and one explanation for the low replication rate I want to focus on: the
context sensitivity of an experiment.

Location, location, location:

Context sensitivity is the idea that where you conduct an experiment has a large impact on it. It is a
type of hidden moderator as it is a variable that affects the experiment that usually isn't being directly
manipulated or controlled by the researcher. The environment in which you perform the study plays a
role in the result and should be considered when conducting a replication. It is argued that you cannot
detach the "experimental manipulations... from the cultural and historical contexts that define their
meanings" (Touhey, 1981). The context of an experiment is very important in social psychology and it
has been studied for years, with evidence that it does shape people's behaviour (for one of many
examples, you can look at Fiske, Gilbert, Lindzey; 2010).

van Bavel, Mende-Siedlecki, Brady, & Reinero ( 2016) argue that context sensitivity partly explains the
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poor replication rate of the RP:P. They found that the context sensitivity of a study (rated by 3 students
with high inter-rater reliability) had a statistically significant negative correlation with the success of the
replication attempt (r=−0.23, P = 0.02). This means the more contextually sensitive the finding was, the
less likely it was to replicate. It was still significantly associated with replication success after
controlling for the sample size of the original study (which has been suggested to have a significant
impact on the success of a replication; Vankov, Bowers, Munafò, 2014). It was not the best predictor of
a replication though: the statistical power of the replication and how surprising the replication was were
the strongest predictors. They also analysed the data to see whether the discipline of psychology the
original study was taken from (either social or cognitive psychology) moderated the relationship
between contextual sensitivity and replication success. They did not find a significant interaction (this
last point is very important but I'm going to examine it in more detail further on).

So this study appears to show that contextual differences had a significant impact on replication rates
and that it should be taken into account when considering the results of the RP:P.

There's no such thing as...

One of the responses to the paper was by Berger ( 2016). He stated that "context sensitivity" is too
vague a concept to be of any scientific use. There are an enormous number of ways that "context"
could impact on a finding and to present it as a uni-dimensional construct (as was done in van Bavel et
al, 2016) is illogical. Context sensitivity can therefore be used to justify any unexplained variance in
psychological results. He calls for a more rigorous and falsifiable definition of context sensitivity
(namely lack of theory specificity and heterogeneity) and for researchers to be specific when it comes
to the source of the problems e.g. is it variation in the population, location, time-period, etc. He also
argues that researchers should a prior predict the heterogeneity and effect directions so we can
scientifically evaluate the effect of these hidden moderators.

The hidden variable:

Another problem with the paper was highlighted by Schimmack ( 2016) and Inbar (in press). When you
run the analyses again and properly control for sub-discipline (rather than test for the interaction as
was originally done), the significant result van Bavel et al. found disappears (from p=0.02 to p=0.51).
They also calculated the correlation within groups (so the correlation between context sensitivity and
replication success for cognitive psychology studies and for social psychology studies) and again
found non-significant results (r = -.04, p = .79 and r = -.08, p = .54 respectively). This suggests context
sensitivity only has a significant impact on replication rates when you don't control for sub-discipline (so
some disciplines of psychology are more likely to replicate than others). van Bavel has replied to this
by arguing you can't control for sub-discipline as it is "part of the construct of interest" (van Bavel,
2016).

Simpson's Paradox:

So how does Simpson's Paradox fit into all this? (Not those Simpsons unfortunately, Edward H.
Simpson). Well, this is a perfect example of Simpson's paradox: where a trend is found when groups
are combined but disappears or reverses when they are examined separately. The classic example
comes from Bickel, Hammel, & O'Connell ( 1975). They examined the admission rates for graduate
school at the University of California, Berkeley for 1973. They appeared to show a gender bias towards
men as 44% were admitted whereas only 35% of women were.

But when you examine all of the departments individually they show that 6 of them admitted more
women than men (and 4 admitted more men than women). When analysed, this preference for females
was shown to be statistically significant. So how does this work? It's because of a third variable: rate of
admission within the department. As stated in the article: "The proportion of women applicants tends to
be high in departments that are hard to get into and low in those that are easy to get into."
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Table showing the 6 most applied to departments [Wikipedia]

This is exactly the same thing that happened in the van Bavel (2016) paper: the original significant
finding (r=−0.23, P = 0.02) disappeared after you controlled the hidden variable of sub-discipline.

So what does all this mean?

The purpose of this post isn't to show that context sensitivity doesn't have an impact on the RP:P (it
almost certainly did and it will have an impact on other research). But it does show that the van Bavel
paper doesn't tell us how much of an impact this variable has on the RP:P and that we need to be
more precise in our language. Unless we are explicit in what we mean by "context sensitivity" and
predict what effect it will have before the experiment (and in which direction), it will remain post-hoc
hand-waving which doesn't advance science.

Notes:

*This post is not meant to be an exhaustive list of all the various analyses of the responses to RP:P. I
highly recommend you go and read as many of the commentaries as possible as they go into greater
detail. The one's I list are a selection of them.
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