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Abstract

Solutions to the crisis in confidence in the psychological literature have been proposed in many recent articles, including
increased publication of replication studies, a solution that requires engagement by the psychology research community.
We surveyed Australian and Italian academic research psychologists about the meaning and role of replication in
psychology. When asked what they consider to be a replication study, nearly all participants (98% of Australians and 96%
of Ttalians) selected options that correspond to a direct replication. Only 14% of Australians and 8% of Italians selected
any options that included changing the experimental method. Majorities of psychologists from both countries agreed
that replications are very important, that more replications should be done, that more resources should be allocated to
them, and that they should be published more often. Majorities of psychologists from both countries reported that they
or their students sometimes or often replicate studies, yet they also reported having no replication studies published in
the prior 5 years. When asked to estimate the percentage of published studies in psychology that are replications, both
Australians (with a median estimate of 13%) and Italians (with a median estimate of 20%) substantially overestimated the
actual rate. When asked what constitute the main obstacles to replications, difficulty publishing replications was the most
frequently cited obstacle, coupled with the high value given to innovative or novel research and the low value given to
replication studies.
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and found that only 1.07% of published psychology
articles reported replications of prior research. Narrow-

The recent crisis of confidence in psychological research
(Chambers, 2017; Lilienfeld & Waldman, 2017; Pashler

& Wagenmakers, 2012; Zwaan et al., 2018) is also called
a replication crisis because it emerged from observing
that many published findings were difficult or impossible
to replicate. In psychology, as in other sciences, “repli-
cability is almost universally accepted as the most impor-
tant criterion of genuine scientific knowledge” (Rosenthal
& Rosnow, 1991, p. 9). Despite the essential role of
replicability in establishing the reliability of findings,
remarkably few replication studies have been published
in psychology and other social science journals (see
Schmidt, 2009). Makel et al. (2012) searched 100 highly
rated psychology journals over the years 1900 to 2012

ing the search to more recent research, Hardwicke et al.
(2021) found that replications studies were rare (5%) in
a random selection of psychology studies published
between 2014 and 2017. Similar studies in other fields
have also shown very low prevalence of published rep-
lication studies, including rates of only 0.13% in education
research (Makel & Plucker, 2014) and 1.2% in marketing
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research (Evanschitzky et al., 2007). These consistent
findings of low prevalence of published replication stud-
ies have led to concern among some researchers about
the reliability of the literature.

Concerned about the replication crisis and uncertain
about its severity, researchers initiated systematic efforts
to replicate samples of published studies. A 2014 special
issue of Social Psychology published 15 preregistered
replication studies (Nosek & Lakens, 2014), and a Bayes-
ian analysis found that these replications provided little
evidence for the effects reported in the original studies
(Marsman et al., 2017). The Open Science Collaboration
conducted replications of 100 studies published in three
important psychology journals and found that the rep-
lications produced weak evidence for the original find-
ings; only 36% of the replications obtained statistically
significant results compared with 97% of the original
studies (The Open Science Collaboration, 2015). The Cen-
ter for Open Science coordinated an international team
of researchers who attempted to replicate 28 classic and
contemporary findings in psychology in high-powered
preregistered studies. They found that only about half the
replications yielded statistically significant results in the
same direction as the original study (Klein et al., 2018).

These systematic replication studies are evidence that
the crisis of confidence in psychology is justified, but
these studies have also inspired debate about what con-
stitutes a replication and what can be concluded from a
successful or unsuccessful replication (Nosek et al.,
2012). Some researchers observed that a replication that
follows the same procedure and uses the same materials
as the original study may still differ in essential ways
(Crisp et al., 2014; Schwarz & Strack, 2014), and it is
evident that an exact replication is impossible (Nosek &
Errington, 2020).

The debate about the crisis of confidence has also
produced concrete proposals (e.g., Chambers, 2017) for
improving the quality of psychological research and con-
fidence in published studies. Conducting and publishing
replications of published research is among these pro-
posals, as exemplified by systematic replication studies
(Camerer et al., 2018; Klein et al., 2018; The Open Sci-
ence Collaboration, 2015; Soto, 2019). A researcher
encouraged to conduct a replication must decide how
to conduct the study, that is, how faithfully to repeat the
conditions of the original study. A replication study with
the same population, methods, and statistical analyses
(sometimes called a direct replication) is a means of
assessing the reliability of the original results. Chambers
(2017) asserted that direct replications are needed and
would strengthen the foundations of psychological theo-
ries. A replication study that alters the population, meth-
ods, and/or statistical analyses (sometimes called a
conceptual replication) is a means of assessing the

generalizability of the original results and may not be
informative about the reliability of the original results.
Encouragement to conduct replications is ambiguous
without consideration of its purpose and the best method
to achieve that purpose, and Machery (2020) observed
that there has been little discussion in the psychological
literature of what constitutes a replication or what pur-
pose it serves.

We surveyed academic psychologists about the mean-
ing of replications and the role that replications play in
their research. The survey is largely descriptive and
exploratory. It is an attempt to uncover how psycholo-
gists define and think about replication, including the
role it plays in their own research. The survey questions
themselves were adapted from a recent, similar survey
of ecology researchers (Fraser et al., 2020), which itself
was an attempt to build on much earlier work by soci-
ologists of science, Mulkay and Gilbert (1991).

A central question is what kinds of studies partici-
pants consider to be replications. The three main com-
ponents of a study are the population from which the
sample is drawn, the experimental method (including
design, procedure, and materials), and the statistical
analyses. Some researchers might expect a replication
to retain the same population, methods, and statistical
analyses used in the original study, whereas others might
expand the concept to include modifying one or more
of these elements when replicating a study. Modifying
the population or methods could be intended to assess
the generalizability of the original study, and modifying
the statistical analyses could be intended to leverage
advances in analytic methods, for example. We posed
the question as a choice among alternative descriptions
of a replication study, inviting participants to choose as
many descriptions as they thought appropriate.

Methodologists view replications as essential in deter-
mining the reliability of research findings, and we
wanted to explore whether the practices of academic
psychologists are consistent with this view. The survey
asked whether “an effect or phenomenon needs to be
successfully replicated before you believe or trust it.”
Then the survey asked participants to describe in their
own words what else they look for to determine believ-
ability or trustworthiness. The survey also asked whether
researchers check whether an effect or phenomenon has
been replicated, separately considering both plausible
and implausible effects. If, indeed, replications are
essential to determining reliability, then we should
expect researchers would search for evidence of them.

We expected diverse views about what constitutes a
replication study, and we were concerned that this
diversity would be a substantial contributor to variability
in the responses to our remaining questions about
researchers’ opinions and practices. To reduce this
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source of variability, we asked survey participants to
consider only those replication studies that retained the
same population, methods, and statistical analyses when
completing the rest of the survey. Such a replication study
is the best test of the reliability of the original study.

The survey asked participants to rate the importance
of replication in psychology. If academic psychologists
are aware of the replication crisis in psychology, con-
cerned about it, and view replications as a way of
addressing the crisis, then they should consider replica-
tions to be very important.

We explored the views of academic psychologists
about the frequency of replications in the published
literature in a series of related questions. Participants
were asked (a) to estimate the percentage of published
studies that are replications, (b) whether enough replica-
tion takes place in psychology, (¢) whether replications
are a good use of resources in psychology, and (d) how
often replication studies should be published.

Finally, we focused on the replication practices of
academic psychologists and their reasons for adopting
these practices. The survey asked how often they or the
students they supervise replicate studies. It also asked
whether they had a replication study published in the
past 5 years. Participants were asked to describe in their
own words the main obstacles to replications. We antici-
pated that this question would elicit descriptions of sys-
temic obstacles (e.g., Fanelli, 2010; Romero, 2017) that
have suppressed publication of replications in psychol-
ogy journals.

Our survey covered two broad groups of academic
psychologists: those affiliated with Australian universities
and with Italian universities. These two groups were
selected because they are the academic communities of
the authors and because their similarities and differences
could provide interesting comparisons. Both groups
include more than 1,000 psychologists at varied stages
of academic career, and they constitute two different
linguistic/cultural and historical academic settings. Psy-
chology in Australia was originally closely linked to Brit-
ain but in the 1960s began a shift in interest in U.S.
psychological research (Buchanan, 2012), and, of course,
the primary language was always English. Psychology
in Italy was more closely tied to European psychological
research, and Italian psychologists still teach primarily
in Italian. Today, however, their research publication
output is primarily in English (because of a recent strong
push toward international publications), and conse-
quently, both groups are publishing in international
English-language journals. Because both groups partici-
pate in the same international academic world, we antici-
pated that their views about replication would be similar
and that any differences might be attributable to different
national experiences.

Method

Data, materials, and online resources

Comprehensive materials, the code and data required to
reproduce our results computationally, and deidentified
qualitative responses are available at https://osf.io/
sdkm6/.

Ethical approval

Ethical review and approval were obtained from the Uni-
versity of Melbourne Human Research Ethics Committee
(Ethics ID 1749316.1) and from the University of Padova
Ethics Committee for Psychological Research (Ethics ID
2635) to accommodate differences in the requirements
of the different universities and countries.

Participants

The Australian survey population was all the psychology
researchers at the 37 Australian universities that identify
psychology departments on the university websites,
excluding the authors’ university. We extracted email
addresses for all the research staff of these psychology
departments, which yielded 1,442 email addresses of
university psychology researchers working in Australia.
No information was extracted about the academic rank
of these researchers, but junior staff and postgraduate
students are likely to be underrepresented in our sample
because they are less likely to be represented on uni-
versity websites.

The Ttalian survey population was identified by a
website (www.miur.gov.it) maintained by the Ministry
of Education, Universities and Research of the Italian
government and included all 1,052 academic psycholo-
gists working full-time at Ttalian public and private
universities in March 2018. This website included their
names, positions, and affiliations. Email addresses were
obtained by searching the websites of their affiliated
universities. These psychologists were employed as
researchers (equivalent to assistant professors in some
other systems), associate professors, or full professors.
The ministry’s website described the population as
including 340 researchers (113 male and 227 female),
452 associate professors (188 male and 264 female),
and 260 full professors (134 male and 126 female). Each
academic psychologist was also affiliated with one of
the following eight scientific disciplines: general psy-
chology, psychobiology and physiological psychology,
psychometrics, developmental and educational psy-
chology, social psychology, industrial and organiza-
tional psychology, dynamic psychology, and clinical

psychology.
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Survey instrument

Two versions of the survey were created, one in English
and one in Italian (available at https://osf.io/sdkm6/).
As mentioned earlier, the questions themselves were
adapted from a similar survey of ecology researchers
(Fraser et al., 2020). Two bilingual Italian-native speakers
translated the English-language survey into Italian, and
two bilingual English-native speakers back translated it
to confirm that the content of the two surveys were as
consistent as possible. The surveys were administered
via Qualtrics (Provo, UT) in a fixed order and included
multiple-choice questions about (a) the types of studies
participants consider replications, (b) whether replica-
tion is necessary for an effect or phenomenon to be
believed or trusted, (¢c) how often participants check
whether an effect or phenomenon has been replicated
if it seems plausible, (d) how often participants check
whether an effect or phenomenon has been replicated
if it seems implausible, (e) how important replication is
in psychology, (f) whether there is enough replication
taking place in psychology, (g) whether replication is a
good use of resources in psychology, (h) how often
replication studies should be published in psychology,
(i) how often participants replicate studies, and (j)
whether participants have had a replication study pub-
lished in the past 5 years.

The survey also included a slider-bar numeric-
response question asking participants to estimate the
percentage of published studies in psychology that are
replications and three free-text response questions about
(a) what participants look for to determine believability
or trustworthiness, (b) what participants consider the
main obstacles to replication, and (¢) other comments.

Procedure

In Australia, an email message was sent on October 18,
2018, to all 1,442 members of the Australian survey popu-
lation inviting their participation in the survey, but 22
messages were returned as undeliverable. A second mes-
sage was sent repeating the invitation 11 days later, and
25 of these messages were returned as undeliverable.
These invitation letters included a link to the English-
language survey. There were 244 (17%) visits to the sur-
vey, 215 participants (15%) who answered some questions,
and 198 participants (14%) who finished the survey.

In Italy, an email message was sent in October 2018
to all 1,051 members (excluding one of the authors) of
the Italian survey population inviting their participation
in the survey, but 11 messages were returned as unde-
liverable. A second message was sent repeating the invi-
tation about 2 weeks later, and 12 messages were
returned as undeliverable. All invitation letters included
a link to the Italian-language survey. Data collection was

terminated after a month. There were 293 (28%) visits
to the survey website, 274 participants (26%) who
answered some questions, and 237 participants (23%)
who finished the survey.

Results

What is a replication study?

Participants were asked to identify what they consid-
ered to be a replication study in psychology by select-
ing as many options as they wanted among 10
descriptions. Table 1 lists these 10 descriptions in the
order they were presented and the frequencies and
percentages of Australian and Italian psychologists who
selected each description. The most frequently selected
description by both Australian (83%) and Italian (68%)
psychologists was “Redoing an experiment with the
same population, the same methods, and the same
statistical analyses,” which describes a direct replica-
tion. The second most frequently selected description
by Australian (65%) and Italian (54%) psychologists was
“Redoing an experiment with a different population,
leaving all else the same.” One or both of these two
options was selected by 98% of Australian participants
and 96% of Italian participants; 50% (Australian) and
26% (Italian) selected both options, 34% (Australian)
and 41% (Italian) selected only the first option (the
direct replication), and 15% (Australian) and 28% (Ital-
ian) selected only the second option. Those partici-
pants who selected only the second option apparently
think that replication requires changing something, at
least the population.

The third most frequently selected description by Aus-
tralian (48%) and Italian (22%) psychologists was “Redo-
ing an experiment with different statistical analyses,
leaving all else the same.” All but three Australian par-
ticipants and all but one TItalian participant who chose
this description also chose one or both of the preceding
two descriptions.

Relatively few participants chose any of the four
descriptions that included changing the methods; mean
selection rates for these descriptions were 14% for Aus-
tralians and 8% for Italians. In addition, relatively few
chose either of the two descriptions that involved reana-
lyzing previously collected data; mean selection rates
for these two descriptions were 11% for Australians and
15% for Italians.

As these comparisons indicate, Australian and Italian
psychologists were similar in their selection of descrip-
tions of a replication study. There were, however, two
main differences worth noting. First, Australians were
more likely than Italians to select descriptions that
involve changing the statistical analyses. The description
“Redoing an experiment with different statistical analyses,
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Table 1. Alternative Descriptions of a Replication Study and the Percentages (With 95% Confidence Intervals) of Participants

That Selected Them (Australian N = 214, Italian N = 250)

Australian Italian

Description n Percentage (95% CD n Percentage (95% CD

Reanalyzing previously collected data with the same statistical 28 13 (9, 18) 31 12 (9, 17)
analyses

Reanalyzing previously collected data with different statistical 20 9 (6, 14) 42 17 (13, 22)
analyses

Redoing an experiment with the same population, the same 178 83 (78, 88) 169 68 (62, 73)
methods, and the same statistical analyses

Redoing an experiment with a different population, leaving all else 138 65 (58, 71 136 54 (48, 61)
the same

Redoing an experiment with different methods, leaving all else the 40 19 (14, 24) 30 12 (9, 17)
same

Redoing an experiment with different statistical analyses, leaving all 102 48 (41, 54) 56 22 (18, 28)
else the same

Redoing an experiment changing the population and methods but 28 13 (9, 18) 18 7 (5, 1D
using the same statistical analyses

Redoing an experiment changing the methods and statistical 24 11 (8, 16) 14 6@3,9
analyses but keeping the same population

Redoing an experiment changing the population and statistical 81 38 (32, 45) 42 17 (13, 22)
analyses but using the same methods

Redoing an experiment changing all three of these (population, 22 10 (7, 15) 13 53,9

methods, and statistical analyses) at the same time

Note: Confidence intervals (CD) are Wilson score intervals with Yates’s continuity correction for binomial proportions (Newcombe, 1998; Wallis, 2013).

leaving all else the same” was selected by 48% of Aus-
tralians but only 22% of Ttalians. Likewise, the descrip-
tion “Redoing an experiment changing the population
and statistical analyses, but using the same methods”
was selected by 38% of Australians but only 17% of
Italians.

Second, Australian participants selected more options
than Italian participants. As shown in Figure 1, 25% of
Australian participants chose only one option, 22% chose
two options, and 22% chose three options, whereas 41%
of Ttalian participants chose only one option, 28% chose
two options, and 14% chose three options. Only 3% of
Italian participants and 10% of Australian participants
chose six or more options. Possibly this indicates that
the concept of replication has a more restricted meaning
to Italian psychologists.

Is replication required for belief
or trust?

Participants were asked whether “an effect or phenom-
enon needs to be successfully replicated before you
believe or trust it.” Figure 2 presents the percentages of
“yes,” “maybe,” and “no” responses. Note that 19% of
Italian psychologists (compared with only 8% of Austra-
lian psychologists) said that their belief or trust in an
effect does not depend on the existence of a replication,

in contrast to claims that replicability is universally

regarded as the most important criterion of scientific
knowledge (Rosenthal & Rosnow, 1991).

What else do you look for to determine believability
or trustworthiness? We asked participants to describe
in a free-text format what else they look for to determine
believability or trustworthiness; 193 Australian and 193
Italian participants responded to this question. The Austra-
lian responses ranged from one to 477 words in length,
with a median length of 14 words, and the Italian responses
ranged from one to 73 words in length, with a median
length of eight words.

We analyzed these texts using the open-coding
method of grounded theory, a qualitative method for
identifying content categories (Corbin & Strauss, 2015).
No categories were defined a priori. Instead, categories
were identified by analysts who read the text responses
and created categories that describe the content of the
text. The analysts iteratively refined and adjusted the
categories to capture the topics of all the text entries. A
native English-speaking analyst studied the Australian
responses and a native Italian-speaking analyst studied
the Italian responses and generated categories that sum-
marized the topics addressed by the participants. These
analysts compared and integrated the English- and
Italian-language categories, which resulted in 55 detailed
categories of content that fall within nine higher level
categories (e.g., the two detailed categories “Clarity of
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Fig. 1. Distribution of the number of descriptions selected (Australian
N = 214, Ttalian N = 250).

hypotheses” and “Clarity of results presentation” both
fall within the higher level category “Clarity and com-
pleteness”). After these categories were defined, two
native English-speaking analysts independently sorted
all 193 Australian text entries, and two native Italian-
speaking analysts independently sorted the 193 Ttalian
text entries into one or more of these 55 detailed catego-
ries. There were seven Australian responses and 11 Ttal-
ian responses that the analysts could not categorize
because they were incomplete, incoherent, or nonre-
sponsive statements (e.g., “I don’t know”), which left
186 Australian and 182 Italian analyzed responses. The
supplemental material available online includes all the
text responses and the higher level codes assigned by
both analysts for both countries. Cohen’s k and observed

70 f W Australian
60 - M [talian

50 -
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Fig. 2. Percentages and 95% confidence intervals of responses to the
question, “Does an effect or phenomenon need to be successfully
replicated before you believe or trust it?” (Australian N = 214, Italian
N = 253). Confidence intervals were calculated using the method for
multinomial proportions of Sison and Glaz (1995).

percentage interrater agreement were computed to
assess interrater reliability; interrater agreement was 91%
or greater for the Australian ratings of all categories and
89% or greater for the Italian ratings of all categories.
Table 2 lists the nine categories, the number of instances
of each category, and the two measures of interrater
reliability.

Note that the nine categories are simply topics
addressed in the text responses and do not capture what,
specifically, the respondents wrote about them. We illus-
trate the ideas that were expressed with some represen-
tative examples.

Australian psychologists’ statements about informa-
tion they seek to determine believability or trustworthi-
ness most frequently fell into four categories: research
design and method (52%), statistical analysis (47%),
theory-data linkage (44%), and sample and population
(35%). In the category of research design and method,
one respondent wrote, “If a method is sound I am will-
ing to believe the data until I have evidence otherwise.”
In the statistical analysis category, a respondent wrote,
“Appropriate statistical analysis,” which is similar to
many of the statements included in this category. In the
theory-data linkage category, one respondent wrote,
“hypotheses founded on established theory, fit of method
with data and fit of method with hypotheses.” In the
sample and population category, most respondents sim-
ply noted “sample size.”

Surprisingly, few Australians responded that they look
for replications (15%). Those who did, however,
expressed a range of opinions about the role of replica-
tion (whether direct or conceptual). For example, one
respondent wrote,

The more unlikely the finding, the stronger the
evidence in favour of it would need to be
convincing. I would actually find a so-called
“conceptual replication” more convincing and more
valuable than a direct replication. Direct replication
should in theory demonstrate that the effect is not
a Type 1 error, but add nothing else. . . . Whereas
a conceptual replication, where a lot of things
about the study have changed, including the entire
paradigm even, are far more valuable and
convincing, than a direct replication.

Other Australian respondents questioned the value of
replication in psychology, as in this quote,

It seems to me that replication in the psychology
research genre is of questionable value. It has some
but quite limited value. For example, in question
no. one, several items refer to changing the
population but what does that mean? What is mean
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Table 2. Categories of Text Responses to the Question, “Please Describe What Else You Look for to Determine
Believability or Trustworthiness?” (Australian N = 186, Italian N = 182)

Australian Italian
Category n Percentage K IA (%) n Percentage K IA (%)
Clarity and completeness 9 5 .52 95 11 6 .86 98
Transparency 27 15 71 95 5 3 .33 98
Research design and method 97 52 .82 91 81 45 81 91
Sample and population 66 35 .89 96 70 38 93 97
Statistical analysis 87 47 .85 93 77 42 .88 94
Theory-data linkage 82 44 .80 91 59 32 74 89
Replication 28 15 .65 94 14 8 .68 96
Reputation 39 21 91 98 13 7 .92 99
Preregistration and open access 19 10 91 99 7 4 93 99

Note: IA = interrater agreement.

by the SAME population? If one is doing a
psychological study of the acculturation of Indian
immigrants, no population could be exactly the
same given the diversity of the Indian Australian
population.

In striking contrast to this opinion, another respondent
wrote,

I should clarify that I don’t think an effect should
be replicated once but multiple times. I think an
effect should first be replicated with the same
methods and populations and, ideally, then also
replicated across populations and with modifications
to the methods that are consistent with the
theoretical mechanism hypothesized to underpin
the effect. Over multiple such replications, an effect
size may be then estimated so it is possible to
assert whether it is present and what its magnitude
is.

Many Australian psychologists (21%) indicated that
the reputation of the researcher and the prestige of the
journal play a role in their decision about the believ-
ability of an effect. For example, one respondent wrote,
“The status of the investigators and the journal in which
the study was published.” Statements such as this exam-
ple can be viewed as problematic. The exaggerated
value attributed to publications in journals with a high
impact factor may encourage submitting incorrect or
fraudulent results (Craig et al., 2020). Indeed, journals
with high impact factors in biomedical research have
had elevated retraction rates (Fang & Casadevall, 2011).
Some respondents, however, expressed an opposite
view, such as, “If it is in PNAS or Psych Science with p
values <.005, T assume it is not believable.”

Note that only 15% of Australians mentioned transpar-
ency and that only 10% mentioned preregistration and
open access of materials, data, and statistical analyses.

Like Australian psychologists, the statements of Italian
psychologists most frequently fell into the same four
categories: research design and method (45%), statistical
analysis (42%), sample and population (38%), and
theory-data linkage (32%). Most of the responses in the
research design and method category simply cited these
topics (e.g., “the experimental paradigm”). Responses
about statistical analysis were primarily about effect size,
power, or simply statistical analysis in general. Responses
about the sample and population were almost all about
sample size. Responses about the theory-data linkage
were mostly about validity and the theory.

Relatively few Italian respondents (8%) indicated that
they seek information about replications when deciding
whether to believe or trust an effect. When mentioned,
respondents generally referred to the need for concep-
tual replications. For example, one respondent wrote,
“demonstration of the effect in diverse versions of the
same paradigm [translated].” One participant noticed that
replications are more difficult to do in neuroscience
compared with psychology (because of costs), but when
they were done, the results with functional MRI did not
replicate earlier findings (seemingly suggesting fraud on
the part of the researchers).

Few Italian psychologists (7%) reported seeking infor-
mation about the reputation of researchers or prestige
of the journal, and even fewer (4%) reported an interest
in preregistration or open access. These results (and
others presented later) may suggest that discussions
about positive responses for dealing with the crisis in
psychology have not been as widespread or as promi-
nent among Italian academic psychologists as among
Australians.
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Table 3. Responses to the Questions, “If an Effect or Phenomenon Seems Plausible/Implausible to You,
How Often Do You Check if It Has Been Replicated?” (Australian Plausible NV = 208, Italian Plausible N =
246, Australian Implausible N = 209, Italian Implausible N = 244)

Plausible effect

Implausible effect

Australian Italian Australian Italian
Percentage Percentage Percentage Percentage
Response n (95% CID n (95% CI) n (95% CID n (95% CID
Almost always 43 21 (14, 28) 72 29 (23, 36) 80 38 (31, 46) 93 38 (32, 45)
Most of the time 62 30 (23, 37) 65 26 (20, 33) 69 33 (26, 40) 60 25 (18, 32)
Sometimes 94 45 (39, 53) 87 35 (29, 42) 52 25 (18, 32) 74 30 (24, 37)
Never 9 40, 12) 22 9 (2, 16) 8 40,11 17 7 (0, 14)

Note: CI = confidence intervals.

Do you check for replications? In two separate ques-
tions, we asked how often participants checked whether a
plausible effect or phenomenon had been replicated and
whether an implausible effect or phenomenon had been
replicated. Table 3 shows the frequencies and percentages
of participants from both countries who chose almost
always, most of the time, sometimes, and never for both
questions. Australian and Italian responses were similar;
the most frequent response for both populations was
sometimes when an effect was plausible and almost
always when an effect or phenomenon was implausible.

Consider replications only with the
same population, methods, and
statistical analyses

In the preceding questions, participants were given no
guidance about what constitutes a replication or what
kind of replication to consider when responding. For
the remaining questions in the survey, participants were
instructed,

Please just think about the type of replication study
where an experiment is repeated with the same
population, the same methods (e.g., stimuli,
measures, and procedure) and the same statistical
analyses, regardless of whether or not it finds the
same result as the original study.

How important is replication in
psychology?

Participants were asked to rate the importance of repli-
cation in psychology. Figure 3 shows the percentages of
respondents who chose very important, somewhat
important, not important, and no opinion. The results
indicate that participants recognize the importance of
replications in psychology. The majority of Australians

(76%) and Italians (59%) chose very important, and only
3% of Australians and 5% of Italians chose not important
Oor no opinion.

What percentage of publisbed studies are replica-
tions? We asked participants to estimate the percentage
of published studies in psychology that are replications,
which they did by manipulating a slider (initially set at the
value 100) to select any value between 0 and 100. The
mean and median of 205 Australian estimates were 18%
(95% confidence interval [CI] = [16%, 21%]) and 13%,
respectively. The mean and median of 236 Italian esti-
mates were 29% (95% CI = [26%, 32%)]) and 20%, respec-
tively. As the differences in these estimates of central
tendency suggest, the distributions of estimates (shown in
Fig. 4) are strongly skewed to the right (positively skewed).
Both Australian and Italian psychologists substantially
overestimated the 1.07% prevalence of replication studies
reported by Makel et al. (2012) and the 5% prevalence
found by Hardwicke et al. (2021). The Italian estimates
were even further than the Australian estimates from the
replication rates found in the literature.

Is there enough replication in psychology? Partici-
pants were asked to judge whether enough replication
takes place in psychology using a 5-point scale. The results
shown in Table 4 indicate that nearly all participants
believe that more or much more replications should be
done.

We examined the relationship between judgments
about the need for more replications and estimates
(shown in Fig. 4) of the percentages of published studies
that are replications. Because relatively few people
responded that there should be less or much less repli-
cation in psychology, we considered only the first three
response options in Table 4. The mean estimates of the
percentages of replications for participants who said
there should be much more replication was 13% for
Australians and 22% for Italians. These mean estimates
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Fig. 3. Percentages and 95% confidence intervals

of responses to the question, “How important

would you say replication is in psychology?” (Australian N = 210, Italian N = 241).

increased for participants who said there should be more
replications to 22% for Australians and 28% for Italians.
The mean estimates increased again for participants who
said about the right amount of replication takes place
to 29% for Australians and 44% for Italians. In both
nations, the greater the need for more replications, the
lower the estimates of replications in the literature.

Are replications a good use of resources in psychol-
ogy? We asked participants whether replication studies
are a good use of resources in psychology. A majority of
both Australian (67%) and TItalian (51%) psychologists
considered replications to be crucial, as shown in Table 5.
Note that a much larger percentage of Ttalian psycholo-
gists (19%) responded, “T don’t know.” This response could

indicate that they are not well informed about the need for
resources to be allocated to replication studies or that they
are undecided among the response options offered.

How often should replication studies be published?
We asked participants how often replication studies should
be published in psychology. A large majority of both Aus-
tralian and Ttalian psychologists responded that replication
studies should be published more often in all journals, as
shown in Table 6.

How often do you replicate studies? We asked partici-
pants how often they or the students they supervise repli-
cate studies. As shown in Figure 5, about half the Australian
(52%) and Ttalian (45%) psychologists reported that they

o ° ° ° g &° o
LS o 3":@ ° %
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oggg 230 B PR
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Fig. 4. Frequency distributions and box plots (with jitter) of estimated percentages of

published studies that are replications (Australi

an N = 205, Italian N = 2306).
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Table 4. Responses to the Question, “Do You Think Enough Replication Takes Place in

Psychology?” (Australian N = 208, Italian N = 239)

Australian Italian
Response n Percentage (95% CD) n Percentage (95% CD
There should be much more 96 46 (39, 54) 95 40 (34, 47)
There should be more 96 46 (39, 54) 108 45 (39, 52)
About the right amount takes place 11 5 (0, 13) 25 10 (4, 18)
There should be less 5 2 (0, 10) 7 3 (0, 10)
There should be much less 0 0,7 4 2 (0, 9)

Note: CI = confidence intervals.

or their students sometimes replicate studies, and a smaller
fraction of Australian (13%) and Ttalian (10%) psycholo-
gists reported that they or their students often replicate
studies. Tt is likely that many of these replication studies
were undergraduate student projects supervised by the
respondents.

Have you bad a replication study published recently?
When asked, “Have you had a replication study published
in the past 5 years?” a large majority of Australians (77% of
208 respondents) and Italians (78% of 237 respondents)
indicated that they had not published a replication study.
Note that a majority of psychologists in both countries
have often or sometimes replicated studies (see Fig. 5),
but relatively few have published a replication in the past
5 years. Unfortunately, we do not know whether the low
rate of published replications is due to researchers trying
and failing to publish replications or deciding not to try to
publish them.

What are the obstacles to replications? We asked par-
ticipants to describe in a free-text format what they con-
sider to be the main obstacles to replications; 194 Australian
and 178 Ttalian participants responded to this question.
The Australian responses ranged from one to 355 words in
length, with a median length of 21 words. The Italians
generally gave shorter responses, which ranged from one

to 177 words in length, with a median length of eight
words.

As in the previous free-text-format question, we ana-
lyzed these texts using the open-coding method of
grounded theory (Corbin & Strauss, 2015). A native
English-speaking analyst and a native Italian-speaking
analyst studied the responses of the Australian and
Italian participants, respectively, and identified catego-
ries of content. The analysts compared and integrated
the English- and Ttalian-language categories, which
resulted in 26 detailed categories that fall into the seven
higher level categories shown in Table 7. Two native
English-speaking analysts sorted all the Australian
responses into one or more categories, and two native
Italian-speaking analysts sorted all the Italian responses.
There were five Australian responses and nine Italian
responses that the analysts could not categorize because
they were incomplete or incoherent (e.g., “the illusion
of replicability”), which left 189 Australian and 169 Ital-
ian analyzed responses. Table 7 shows the number of
responses in each of the seven categories and two mea-
sures of interrater reliability.

The most frequently identified obstacle, reported in
66% of Australian responses and 67% of Italian responses,
was the difficulty of publishing replications or other
issues related to publishing (e.g., an Australian researcher
wrote, “The lack of interests from journals”). In a similar

Table 5. Responses to the Question, “Do You Consider Replication Studies to Be a Good Use of Resources in

Psychology?” (Australian N = 209, Italian N = 237)

Australian Ttalian
Response n Percentage (95% CI) n Percentage (95% CD
Replication studies are crucial, and more of the available 139 67 (60, 73) 121 51 (45, 58)
resources should go toward funding them
Replication studies are good, but given limited available 61 29 (23, 36) 58 24 (18, 31
resources, we should continue to focus on novel research
Replication studies are a poor use of available resources 5 20,9 13 6 (0, 12)
I don’t know 4 20,9 45 19 (13, 26)

Note: CI = confidence intervals.
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Table 6. Responses to the Question, “How Often Should Replication Studies Be Published in Psychology?” (Australian N =

209, Italian N = 237)

Australian Italian

Response n Percentage (95% CI) n Percentage (95% CD
More often, in all journals, including top-tier journals 143 68 (62, 75) 148 62 (57, 69)
More often, but only in special sections/issues/dedicated journals 53 25 (19, 32) 55 23 (17, 30)
They should only be published if they demonstrate different 8 4 (0, 10) 22 9 (3, 16)

results to the original study
We should never publish replications 0 0 (0, 6 2 100, 7)
I don’t know 5 20,9 10 4(0,1D

Note: CI = confidence intervals.

vein, 28% of Australian responses and 17% of Italian
responses said that replications were not highly valued.
For example, an Italian researcher wrote, “The low value
that a study of this type receives [translated].” In contrast,
35% of Australian responses and 24% of Italian responses
stated that the high value placed on novelty was a main
obstacle to replication (see Romero, 2017). For example,
an Australian researcher wrote, “Research time is pre-
cious. I would like [to] contribute to advancing theory
than replicate past research.” Somewhat more explicitly,
an Italian researcher wrote, “They have low innovation
value and therefore are difficult to place [translated].”
In line with the difficulty publishing and the low value
attributed to replications, 46% of Australians noted the
difficulty obtaining funding for replication studies (e.g.,
an Australian wrote, “Obtaining funding for replication
when the push is for novel research”). Surprisingly, only
12% of TItalian responses mentioned the challenge of
obtaining funding for replications (e.g., “There is very little
public funding [translated]”). This low Italian rate may be
due to the difficulty of obtaining research funds for any
studies; according to the OECD (2019), Australia has con-
sistently had substantially higher spending on research

Percentage

— Ny w S [$2] D ~
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and development as a percentage of GDP since 1992, with
a rate of 1.88% compared with 1.34% in Italy in 2015.

Some responses (Australian 12%, Italian 7%) also
noted that conducting replications can carry some risk
to the researchers, noting both opportunity loss (e.g.,
an Australian wrote, “Lack of prestige, cannot build a
reputation, career, get funding by replication,” and an
Italian wrote, “The attitude of the editors and the criteria
for career advancement [translated]”) and the risk of
upsetting senior researchers (e.g., an Australian wrote,
“Boring at best. At worst, other scientists get defensive
and mad at you”).

Some participants (11% of Australian and 21% of Ital-
ian responses) also noted that replication studies are
difficult, and many cited the difficulty of recreating the
elements of the original study (e.g., an Australian wrote,
“replicating the experimenter and laboratory conditions,
including treatment of the participants”).

Several Australian (16%) and a few Italian (4%) par-
ticipants also suggested ways of overcoming the obsta-
cles to replication, such as cooperating with the original
authors when conducting a replication or conducting
replications with extensions (e.g., an Australian wrote,

W Australian
W [talian

Often Sometimes Rarely Never

Responses

Fig. 5. Percentages and 95% confidence intervals of responses to the question, “How often do
you, or the students you supervise, replicate studies?” (Australian N = 208, Italian N = 235).
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Table 7. Categories of Text Responses to the Question “In Your Opinion What Are the Main
Obstacles to Replication?” (Australian N = 189, Italian N = 169)

Australian Italian
Category n Percentage K 1A (%) n Percentage K TIA (%)
Publishing 124 66 75 87 113 67 .84 93
Resourcing 86 46 75 89 20 12 94 99
High value placed on novelty 66 35 .70 88 40 24 77 92
Value of replications 52 28 51 84 28 17 .52 88
Risks 23 12 .64 95 11 7 77 98
Replication study difficulty 20 11 .78 97 36 21 .86 95
Solutions offered 30 16 74 95 7 4 .60 97

Note: TA = interrater agreement.

“I prefer systematic replications that repeat the central
effects but extend them by testing for moderation or
mediation. This seems to advance theory/science as well
as provide some confidence in the original effects”).

Discussion

A central question of this research is what participants
consider to be replications. When asked what they con-
sider to be a replication study, nearly all our survey
participants said a replication was redoing an experiment
keeping the same methods, the same statistical analyses,
and either the same or a different population. Some par-
ticipants accepted that a replication study might adopt a
different statistical analysis. Few participants, however,
considered a study that changes the experimental method
to be a replication. Although a few participants wrote
comments endorsing conceptual replications that modify
the population and/or methods, this approach is appar-
ently not widely accepted among Australian and Italian
academic psychologists. Instead, they consider a replica-
tion to be an assessment of the reliability of the original
findings, possibly an assessment of generalizability to
other populations, but not an assessment of generaliz-
ability to other experimental methods.

Direct replication is commonly understood to be the
repetition of an experimental procedure, whereas
conceptual replication is a test of a finding from prior
research using different methods (Schmidt, 2017).
Recently, new ways of thinking about replications have
proposed discarding the idea of conceptual replications
while still recognizing that replications may modify attri-
butes of a prior experiment. Nosek and Errington (2020)
proposed considering any study a replication if its out-
come would be considered diagnostic evidence about a
claim from prior research, essentially using a new study
to confront a prior claim with new evidence. A key
requirement is that outcomes inconsistent with the prior
claim must decrease confidence in the claim and

outcomes consistent with the prior claim must increase
confidence in the claim. Studies may be conducted that
explore whether a finding generalizes beyond the condi-
tions of the original study, but these are considered
generalizability tests, not conceptual replications,
because an outcome inconsistent with the original find-
ing may not decrease confidence in that finding.

Although methodologists view replications as essen-
tial in determining the reliability of research findings,
only about half our participants responded that an
effect must be replicated before they would believe it.
Instead, most participants report that they judge reli-
ability by considering the research design and method,
statistical analyses, theory-data linkage, and the sample
size and population. Few participants mentioned pre-
registration or open access, which suggests that these
practices have not yet had their intended effect of
increasing trust in research (Washburn et al., 2018).
This is not surprising given that Hardwicke et al. (2021)
found that in a random sample of psychology studies
published between 2014 and 2017, only 2% had shared
data, and 3% were preregistered. A larger percentage
responded that their assessment of the believability of
research is influenced by the reputation of the journal
and the investigators, which is worrisome considering
the high rates of problems that have been found in
prestigious journals (Nuijten et al., 2016; Veldkamp
et al., 2014). Note that Alister et al. (2021) found that
psychological scientists use a similar set of attributes
to assess research replicability.

Both Australian and Italian psychologists report that
they sometimes check for replications and that they are
a little more likely to check if the result seems implau-
sible. Checking for replications appears to be a standard
practice for only about a third of the participants, who
said they almost always check. Perhaps other partici-
pants are discouraged from searching for replications
because they are not easy to find and not often pub-
lished (Hardwicke et al., 2021; Makel et al., 2012).
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For the remaining questions, we asked participants
to consider only those replications that repeat the same
population, methods, and statistical analyses. This is,
indeed, the most frequently selected option when they
were asked what they consider to be a replication
study. We cannot be certain, of course, that participants
remembered this instruction as they worked through
the remaining questions.

Both Australian and Italian research psychologists
substantially overestimated the percentage of published
studies that are replications. Their estimates of the pub-
lished replication rate were about 3 to 4 times the 5%
rate observed by Hardwicke et al. (2021) in publications
dating from 2014 to 2017. Although Australian and Ttalian
psychologists overestimate the percentage of published
replication studies, nearly all consider replication studies
to be somewhat or very important, and nearly all think
there should be more or much more replication. A major-
ity of Australian and Italian psychologists also think that
these studies are crucial and that more resources should
be allocated to them.

These responses suggest that both Australian and Ital-
ian psychologists view replication studies as underval-
ued (Earp & Trafimow, 2015; Higginson & Munafo,
2016), and indeed nearly all psychologists from both
nations responded that replication studies should be
published more often, either in all journals or in special
journals. A majority of psychologists responded that they
or their students sometimes or often replicate studies
themselves. They are not, however, successful at publish-
ing these studies; about 77% reported that they have not
published a replication study in the past 5 years.

In their own judgment, the main obstacles to conduct-
ing replication studies are the difficulty publishing them
and the low value attributed to these studies. The dif-
ficulty publishing replications was the most frequently
cited obstacle, coupled with the high value given to
innovative or novel research and the low value given to
replication studies. Romero (2017) observed that this
value system is problematic because innovative results
may not be valid (as evidenced by the low success rates
of systematic replications), and we cannot know whether
innovative results are valid if replication studies are not
published. Although a majority of Australian and Italian
psychologists asserted that replication studies are crucial
and should be published more often, they believe that
the publication process devalues them. Indeed, Martin
and Clarke (2017) found that only 3% of psychology
journals encourage submission of replications. Australian
and Italian psychologists also noted that it is difficult to
get funding for replication studies. This collection of
obstacles reflects the implicit and explicit reward system
of the scientific enterprise (e.g., De Boeck & Jeon, 2018).

Our results tell a story of researchers who value rep-
lication but who are not incentivized—through funding

or publishing opportunities—to engage in replication
studies. And they perceived other obstacles. Our partici-
pants observed that failures to replicate may lead to
conflict with the original investigators, which can be
unpleasant and potentially harmful to a psychologist’s
career. They acknowledged that it may be difficult to
obtain exactly the same population and/or exactly repeat
the same methods and statistical analyses. An apparent
failure to replicate may later be blamed on some unex-
pected detail of the method that had changed or the
failure to follow strict procedures. This is an important
recognition that the obstacles to replication are not only
institutional (e.g., failure to fund or publish replication
studies) but also cultural (e.g., not wanting to challenge
or offend other researchers; see Nosek et al., 2012).

Where did the disconnect between the perceived
value of replication and the incentives for its practice
come from? Perhaps it is partly driven by a lack of under-
standing of the role different types of replication studies
play in practice. Most participants in our sample had a
working definition of replication that was procedural
and fit a direct replication profile. Direct replications
are, in our view, both extremely important (they control
for sampling error, questionable research practices, mis-
takes, and fraud), and they have limited feasibility (there
exist many situations in which they are impractical or
impossible; see Nosek et al., 2012). Facing the reality of
the difficulties in carrying out a direct replication may
unwittingly impinge on the recognition of their impor-
tance. In other words, as researchers struggle with the
fact that direct replications are not always possible, it
becomes difficult to simultaneously hold the ideal that
they have great epistemic value. This perhaps underlies
participants’ responses to how replication relates to
believability and trustworthiness. Instead of relying on
replication studies, they have developed substitutes for
replication—both good and bad—to fulfill the perceived
epistemic function of replication. Some of these substi-
tutes may do part of the job of some types of replication,
whereas others do very little and may even mislead.

Advocating for resources and rewards to support rep-
lication efforts—most notably, funding and publication
of replication studies—remains very important. For
researchers in our study, this was an almost universally
endorsed refrain. Beyond this, we highlight the need for
a cultural shift as well, in addition to an investment in
infrastructure. In our study, obstacles to replication often
included issues related to reputational damage (e.g., that
one would be perceived as stepping on others’ toes by
engaging in replication studies and that career damage
would ensue).

Efforts to encourage more replications studies may
benefit from considering how Australian and Italian
research psychologists think about replications and the
obstacles that discourage conducting and publishing
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them. Their dominant view is that a replication closely
copies the original population, methods, and statistical
analyses, which is consistent with the approach adopted
by large systematic replication studies. They are discour-
aged from conducting and publishing replications
because of the high value placed on novelty, the difficulty
of adequately mimicking the conditions of the original
study, and the systemic resistance to publishing replica-
tions. Some have tried to finesse this system by perform-
ing conceptual replications, but as Nosek and Errington
(2020) explained, these studies should usually be viewed
as generalizability tests, not as replications. Indeed, both
generalizability tests and replications can provide useful
information about the validity and limitations of research
findings, and both should be encouraged.

We note that the findings we have discussed here are
applicable to both the Australian and Italian participants.
The similarities in their responses are much more strik-
ing than the differences, but there were some areas of
difference. Italian psychologists appeared to have a more
restrictive concept of replication, rejecting changes from
the original study, but were also less likely to base their
trust in an effect on the existence of a replication. Pos-
sibly the similarities in responses are due to the partici-
pation of researchers in both countries in the international
English-language scientific publishing system and to
similarities in the reward systems in both countries based
on successful publishing in this system.

The results we report are from the 15% of Australian
researchers and 26% of Italian researchers who answered
at least some of the survey questions. Note that the
research psychologists in our sample may not be repre-
sentative of these populations. We would, however,
expect that researchers who are more engaged in
research activities would be more interested in research
practices and more likely to participate in the survey.
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