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Abstract

Construal-level theory (CLT) proposes that psychological distance influences the level of abstraction at which something
is mentally construed: Things perceived as less probable (likelihood) or further away from the here (spatial distance),
now (temporal distance), or self (social distance) are thought about more abstractly. In this international multilab study,
we tested four basic hypotheses derived from core assumptions of CLT and explore potential moderators and boundary
conditions of the effects. Participants (N = 11,775) from 27 countries and regions were randomly assigned to one of four
experimental protocols focused on different types of psychological distance (temporal, spatial, social, or likelihood),
and each experiment manipulated psychological distance (close vs. distant). The protocols for temporal distance (12 =
2,941) and spatial distance (12 = 2,973) were direct replications of Liberman and Trope (Study 1) and Fujita et al. (Study
1), respectively. The remaining two protocols were paradigmatic replications, applying to social distance (12 = 2,926)
and likelihood (7 = 2,936). The effects of psychological distance on construal level for the four present studies were as
follows (positive effects are consistent with hypotheses): temporal, d = 0.08, 95% confidence interval [CI] = [0.003, 0.16]
(effect in original study: d = 0.92); spatial, d = 0.04, 95% CI = [-0.03, 0.11] (effect in original study: d = 0.55); social, d
= —0.27, 95% CI = [-0.34, —0.19]; and likelihood, d = 0.03, 95% CI = [-0.05, 0.11]. Pretests indicated that valence and
abstraction were confounded in response options on the outcome measure. Controlling for this confound eliminated
the hypothesis-inconsistent effect of social distance, d = 0.006, 95% CI = [-0.05, 0.07]. These findings provide limited
evidence for the predictions of the theory and present a critical challenge for CLT.

Keywords
construal-level theory, mental abstraction, psychological distance, replication, multilab, open data, open materials,
preregistration
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The mind’s ability to represent the world in concrete
terms or as abstract concepts is a fundamental aspect
of human cognition. This ability is central to under-
standing processes underlying, for instance, prejudice,
judgment and decision-making, and problem-solving
(Burgoon et al., 2013). Being able to predict how
objects, people, and events are mentally represented is
therefore essential to understanding how people inter-
act with the world around them. Construal-level theory
(CLT) is a framework developed to explain when and
why the mind construes objects and events in more

concrete (low-level) or abstract (high-level) terms
(Trope & Liberman, 2010).

According to CLT, how an object is construed depends
on how psychologically distant it is perceived to be. CLT
suggests that as perceived psychological distance
increases, objects and events should be represented at
a higher construal level. That is, they should be repre-
sented in more abstract, simple, and decontextualized
terms compared with objects and events perceived as
psychologically close (Trope & Liberman, 2003). CLT
proposes four types of psychological distance: temporal,
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spatial, social, and likelihood (or hypothetical) distance.
Specifically, objects and events can be perceived as close
or distant in time or space, people can be perceived as
close (e.g., similar) or distant (e.g., dissimilar) to the self,
and events can be perceived as close (likely/actual) or
distant (unlikely/hypothetical) from the real world.
Increased distance on any of these dimensions should
lead to higher-level, more abstract construals (for a
review, see Trope & Liberman, 2010). We refer to this as
the “direct” effect of psychological distance on construal
level (as opposed to indirect, downstream effects on
other variables).

As an example, consider how temporal distance may
influence construal level. Imagine that you are to attend
a friend’s wedding in a year’s time. According to CLT, at
the current point in time, you are likely to think about
the event in abstract and decontextualized terms. Your
representation of the wedding should be schematic,
focusing on typical and core aspects, such as well-
dressed people and the value of celebrating a couple’s
love for each other. However, as the day approaches,
your representation of the wedding should become more
contextualized and specific. The day before the wedding,
your thoughts may be more on details such as what to
wear and how to get from your hotel to the wedding
ceremony.

The above example describes a few ways in which a
difference in construal level may manifest itself; specifi-
cally, that greater distance increases people’s tendency
to think of actions in terms of their purpose instead of
their concrete steps of implementation. The CLT litera-
ture proposes several other manifestations of higher-
level construal—for example, an increased breadth with
which people categorize objects and an increased ten-
dency to focus on the whole rather than the parts. A
large number of dependent measures have been devel-
oped to assess construal level and mental abstraction
(for a list of commonly used measures of abstraction,
see Burgoon et al., 2013).

Apart from the direct effect of psychological distance
on construal level, CLT also proposes downstream con-
sequences. These are secondary effects of psychological
distance on behavior. More specifically, the theory pro-
poses an indirect path such that level of mental construal
mediates the effect of psychological distance on behav-
ior. For example, previous studies have found that psy-
chological distance influences performance predictions
(e.g., of one’s ability to perform a task in the near or
distant future; Nussbaum et al., 2006), evaluations (e.g.,
of an essay written by someone similar or dissimilar to
oneself; Liviatan et al., 2008), and behavioral intentions
(e.g., the number of hours one is willing to volunteer in
the near or distant future; Eyal et al., 2009). These find-
ings have been interpreted as the result of varying levels
of mental construal. Although research on downstream

consequences constitutes a large part of the CLT literature,
the topic lies outside the scope of the current research.
Here, we focus specifically on direct effects of psycho-
logical distance on construal level.

By now, hundreds of experiments that test predictions
from CLT have been published (for a bibliometric over-
view, see Adler & Sarstedt, 2021). In the most compre-
hensive meta-analysis to date, Soderberg et al. (2015)
concluded that the existing literature provided support
for a medium-sized effect of psychological distance on
both mental abstraction and downstream consequences.
In addition to this large body of work, converging evi-
dence for the theory has been reported in other areas
of inquiry. This includes effects of social distance on
person-perception, temporal effects on memory, and the
relationship between power differences and social dis-
tance (Trope & Liberman, 2010). Consider, for example,
the correspondence bias in person-perception research,
which is the increased tendency to ignore situational
information and draw inferences about an actor’s stable
traits when judging others’ (vs. one’s own) behavior
(Gilbert & Malone, 1995). From a CLT perspective, this
is because others are construed more abstractly than the
self, resulting in a greater focus on abstract, decontex-
tualized dispositions (Trope & Liberman, 2010).

Despite the vast body of work on CLT, replication
studies are rare. Independent replications are crucial to
obtain accurate estimates of effect sizes, uncover poten-
tial moderators, and determine whether the effects are
replicable outside the original labs (Nosek & Errington,
2020; Simons, 2014). The few extant replication attempts
provide a mixed picture of the replicability of CLT find-
ings. These studies have produced either (a) mixed
results that both replicated and contradicted the original
findings (Luke et al., 2021; ZeZelj & Jokic, 2014), (b)
nonsignificant results or results in the opposite direction
of the original findings (Calderon et al., 2020; Gong &
Medin, 2012; McCarthy et al., 2018), or (¢) estimates of
effect sizes in the expected direction but substantially
smaller than the originally reported effects (Sinchez
et al., 2021). Furthermore, with the exception of Calde-
ron et al. (2020) and Sanchez et al. (2021), these replica-
tion studies have focused on downstream consequences
of construal level, that is, the effect of psychological
distance on behavior. Studies on direct effects are central
to CLT’s assumption that construal level is the mecha-
nism driving the influence of psychological distance on
behavior.

In a recent unpublished preprint, Maier et al. (2024)
reanalyzed the meta-analytic data of Soderberg et al.
(2015) using novel, robust Bayesian meta-analytic tech-
niques (Barto$ et al., 2021). This reanalysis estimated a
bias-corrected effect size near zero for direct effects of
psychological distance on construal level. In addition,
Maier et al. found that the rate of positive results in the
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CLT literature far exceeds that which would be expected
given the average statistical power of studies in the lit-
erature. These signs of bias in conjunction with the
limited number of independent replication attempts
highlight the need for powerful tests of the robustness
and boundary conditions of CLT’s hypotheses.

The Present Research

In the present research, we add to the CLT literature by
conducting direct and paradigmatic replications of the
direct effects of four psychological distances on construal
level. Using an international multilab approach, we
directly replicated the following two studies: Liberman
and Trope (1998, Study 1; temporal distance) and Fujita
et al. (2006, Study 1; spatial distance). In addition, the
experimental paradigms used in the above studies were
extended to test the two remaining distances—social dis-
tance and likelihood. All four studies used the Behavior
Identification Form (BIF; Vallacher & Wegner, 1989)—
which is the most widely used measure of abstraction in
the literature (Burgoon et al., 2013)—as the main depen-
dent variable.

Our primary analyses examined whether the effects
in the four studies were in the direction predicted by
CLT. In addition, for the two direct replications, we
examined whether the replication effects were consistent
with the original results in terms of direction and size
of the effect. Furthermore, the large scale of the project
allowed us to examine potential moderators, thereby
addressing a critical research gap noted by others in the
field (Soderberg et al., 2015). Among other things, we
examined whether the effects are contingent on the
mode of data collection (online vs. in lab) and regional
variations. The moderator analyses were aimed at iden-
tifying potential boundary conditions of the tested
effects, which may prompt further specification of the
theory and/or revision of its hypotheses.

Method

Identification of suitable studies

To be a candidate for replication for the current project,
a study should have (a) experimentally manipulated one
and only one form of psychological distance and (b) used
a direct measure of construal level as the dependent
variable. To identify suitable studies, we screened experi-
ments included in Soderberg et al.’s (2015) meta-analysis
on direct effects of psychological distance on construal
level. Out of an original 134 experiments, 47 were
excluded because in our view, they did not examine a
direct effect of psychological distance on construal level
(e.g., we did not consider ratings of the feasibility vs.
desirability of an outcome as a direct effect, in line with
Liberman et al., 2002). The remaining 87 experiments

were screened further. For details on the screening pro-
cedure, see https://osf.io/tpf6v/. To identify additional
studies, we screened all articles in a recent bibliographic
article on CLT research (Adler & Sarstedt, 2021). After
excluding duplicates with Soderberg et al., of the 844
articles identified in Adler and Sarstedt (2021), only six
contained studies that experimentally examined the influ-
ence of psychological distance on a direct measure of
construal. One of these, Calderon et al. (2020), was
excluded from further screening because it was a direct
replication of a prior CLT study. The remaining five arti-
cles contained 12 potentially eligible studies. We uncov-
ered an additional seven potentially eligible experiments
from three documents not included in either Soderberg
et al. or Adler and Sarstedt: Danziger et al. (2012), Grin-
feld et al. (2021), and Liviatan et al. (2008).

The potentially eligible experiments (k& = 106) were
subjected to a second screening. During this screening,
studies were excluded based on seven reasons.

Failed validation of measure. Based on advice from
researchers in the field, we pretested several direct mea-
sures of mental construal (Mac Giolla et al., 2024). These
measures were developed for paper-and-pencil data col-
lections. To validate their use in computerized contexts,
we examined how the measures responded to direct
manipulations of mental abstraction in which we directly
asked participants to imagine events in more concrete or
abstract terms. Out of the five dependent variables we
attempted to validate, only one—the BIF (Vallacher &
Wegner, 1989)—worked as intended. Studies using any of
the other four dependent measures were excluded.

Perceptual measure. Perceptual measure refers to
dependent variables such as the Navon Letters task
(Navon, 1977) and the Gestalt Completion Test (Ekstrom,
1976). Studies using such measures were excluded on
advice from an expert in the field (N. Liberman, personal
communication, March 11, 2020).

Previous wunsuccessful replication. Studies were
excluded if there were previous unsuccessful replication
attempts of the studies.

Design issues or retracted. Studies were excluded if
there were serious design issues (e.g., the experimental
manipulation was confounded with other variables) or the
article was retracted.

Logistical issues. Studies were excluded if they were
methodologically inappropriate for a multisite project
(e.g., were highly culturally specific, required extensive
prescreening).

Study unpublished or unavailable. Studies were
excluded if they were unpublished or unavailable.
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Temporal I Spatial || Social || Likelihood
69 11 12 14
Studies Screened for Eligibility [ B
15 excluded 5 excluded 0 excluded 4 excluded
Failed Validation of Measure
5 excluded 1 excluded 0 excluded 1 excluded
Perceptual Measure
2 excluded 1 excluded 0 excluded 0 excluded
Previous Unsuccessful Replication
3 excluded 1 excluded 9 excluded 4 excluded
Design Issues or Retracted
12 excluded 1 excluded 2 excluded 5 excluded
Logistical Issues
10 excluded 1 excluded 1 excluded 0 excluded
Study Unpublished or Unavailable
7 excluded 0 excluded 0 excluded 0 excluded
Original Effect Inconsistent With Theory
15 1 0 0
Potentially Suitable
0 20 40 60 O 20 40 60 0 20 40 60 0 20 40 60

Fig. 1. Overview of study-selection procedure. Light-gray bars represent excluded studies.

Original effect inconsistent with theory. Studies were
excluded if not all of the hypothesized effects were statisti-
cally significant (p<.05) or an effect was in the opposite
direction from what was predicted.

Figure 1 shows a breakdown of the screening proce-
dure for each of the four types of psychological distance
(for the full data set of coded studies, see https://osf.io/
x9w4v). For temporal distance, there were several poten-
tially suitable studies. We opted for Liberman and Trope
(1998, Study 1) because it is a seminal study in the field
that is highly influential (more than 2,900 citations on
Google Scholar as of December 2022). For spatial dis-
tance, we identified only one suitable study, Fujita et al.
(2006, Study 1). This is also a highly influential seminal
study in the field (more than 900 citations on Google
Scholar as of December 2022). However, we could not
identify any suitable studies for either social distance or
likelihood. For this reason, we conducted paradigmatic
replications for these two distances. In brief, we extended
the basic design of Liberman and Trope and Fujita et al.,
but we replaced the temporal and spatial manipulations
with social and likelihood manipulations. For details,
see the study-specific protocols below.

Labs and study participants

Labs were recruited by both efforts of the coordinators of
the project (e.g., via a project website, Twitter, Facebook,

online forums, and email lists of social-psychology net-
works) and a call for labs announced by the Association
for Psychological Science. The project had no financial
resources to pay study participants, and participating labs
were therefore free to choose the means of compensation
best suited for their local sample (e.g., monetary reim-
bursement, course credits, voluntary participation). Type
of compensation was recorded by each lab (52 labs used
course credit, nine labs used monetary reimbursement,
four labs used both course credits and monetary reim-
bursement, six labs offered other forms of compensation,
and six labs gave no compensation to participants). Only
individuals 18years or older were eligible for participation.
We set a deadline (January 31, 2024) for labs to confirm
that they were willing and able to collect data within a
designated period of time.

By the recruitment deadline, 95 labs had signed up
to participate. Of these, 78 labs provided data for the
analyses. A total of 12,514 participant responses were
recorded. We excluded data for three broad reasons: (a)
Some labs identified cases of participants completing
the study more than once, and the additional responses
(beyond the first) were removed (7 = 241, 1.9% of
responses); (b) some labs encountered technical and
procedural errors that rendered some data unusable, and
these cases were removed (7 = 144, 1.2% of responses);
and (¢) some participants did not submit data for the
main outcome, and these cases were removed (1 = 354,
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2.8% of responses). For details for the repeat-participa-
tion and technical issues, see the supplemental materials
(https://ost.io/ptczq). From this point forward, sample
sizes reported refer to numbers after these exclusions.
Labs from 27 countries and regions contributed:
United States (n = 2,559), Germany (1 = 1,296), Turkey
(1 =974), Australia (n = 7406), the Netherlands (72 = 665),
China (z = 648), the UK (n = 588), Spain (n = 513),
Austria (n = 430), Ttaly (7 = 359), Switzerland (12 = 337),
Canada (nz = 305), Sweden (n = 304), Poland (n = 279),
Taiwan (n = 234), Malaysia (z = 200), Israel (7 = 198),
Slovakia (12 = 190), Singapore (7 = 148), Denmark (1 =
133), France (2 = 121), Ireland (2 = 117), Serbia (n =
106), New Zealand (7 = 104), Belgium (7 = 100), Hong
Kong (n = 77), and the Philippines (7 = 44). The partici-
pant sample was 69.4% (n = 8,173) women, 28.7% (n =
3,374) men, 1.6% (n = 188) nonbinary, and 0.3% (n =
41) other genders; mean age was 21.6 years (SD = 5.68,
Mdn = 20). Data collection started on July 7, 2023, and
closed on October 31, 2024. Labs agreed to collect data
from at least 100 participants. Of the contributing labs,
12 labs failed to reach 100 participants by the end of the
data-collection period (range = 44-99, M = 80), but their
data were nonetheless included in the analyses. In total,
usable data from 11,775 participants were collected.

Statistical power

In most situations, statistical power in multilab designs
is more quickly accrued by increasing the number of
labs rather than increasing the number of participants
per lab (Westfall, 2016). To increase the number of con-
tributing labs, we therefore required each lab to collect
only a modest number of participants (72>100 per lab).
This approach means that each individual lab had rela-
tively low power to detect plausible effects. However,
across labs, we had ample statistical power to detect
relevant effects.

Sample sizes of the four studies ranged from N = 2,926
to N = 2,972. This means that the least powered experi-
ment (i.e., social) had 99.995% power to detect a
Hedges’s g = 0.23 (i.e., the lower bound of the 95%
confidence interval [CI] for the bias-corrected meta-
analytic effect-size estimate in Soderberg et al., 2015),
with 9.11% heterogeneity of effects across labs (the I?
estimate from the replication with the greatest hetero-
geneity). The temporal, spatial, and likelihood experi-
ments similarly had 99.995% power to detect this effect.
Moreover, the experiments had between 99.991% power
(social) and 99.992% power (spatial) to detect what is
conventionally considered a small effect, d = 0.20. The
effects detectable with 80% power ranged between d =
0.109 (spatial) and d = 0.110 (sociaD).

Design and procedure

Each lab received a unique link to the study, which was
administered via Qualtrics survey software. For the sake
of experimental control, labs were strongly encouraged
to collect data in the lab and were asked to consider
online data collection only if data collection in the lab
proved impossible. In such cases, however, a local sam-
ple had to be used (e.g., a university participant pool,
local community members). It was not permissible to use
crowdsourcing platforms, such as Amazon Mechanical
Turk or Prolific. In total, 53 labs (67.9% of all labs) col-
lected data in the lab only, 22 labs (28.2% of all labs)
collected data online only, and three labs (3.8% of all
labs) used a combination of lab and online data collec-
tion. This resulted in the collection of data from 7,871
participants in the lab (66.8% of all participants) and
3,715 participants online (31.5%). For one lab that col-
lected data both in lab and online, a procedural error
led to it not being possible to reliably determine which
cases were collected in which modality (12 = 190, 1.6%).
These participants were retained but excluded from the
analysis of modality as a moderator. When possible,
online and in-lab data were treated as separate samples
for the purposes of analysis even if the data were col-
lected by the same lab. For one such lab, however, the
amount of data collected online was too small to calcu-
late effect sizes. This lab’s effects were calculated across
the whole sample, and they were excluded from the
analysis of modality as a moderator. The effect sizes for
the lab for which it was not possible to reliably deter-
mine modality were also calculated across the whole
sample. Thus, we had a total of k& = 79 samples.

In each lab, participants were randomly assigned to
one of four study protocols: temporal distance, spatial
distance, social distance, or likelihood. They were then
randomly assigned to one of the two experimental con-
ditions in each study (close vs. distant). For a flowchart
of the full procedure, see Figure 2. For ethical or practi-
cal reasons, some labs required minor procedural modi-
fications (e.g., omission of recording ethnicity data), and
these modifications are noted in the supplemental mate-
rial Chttps://osf.io/ptczq).

Durations for the experiments were automatically
recorded by the survey platform. Some durations recorded
were clearly incorrect (e.g., multiple days), likely because
of technical issues (e.g., the platform treating a com-
pleted survey as though it had not been submitted).
Examining the raw data from responses that took more
than 60 min (12 = 82, 0.7% of the sample), we found no
obvious defects or unusual behavior. These data were
retained for analysis, but they were excluded from cal-
culating typical durations of the study. The median time
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Follow-up Questions:
Comprehension Check; Potential Moderators;
Manipulation Check

Fig. 2. Flowchart of the study procedure. Sample and group sizes are reported after the removal of participants with

incomplete data.

required for participants to complete the study was
7.69min (range = 1.03-59.70; Liberman & Trope, 1998,
Study 1: Mdn = 7.85; Fujita et al., 2006, Study 1: Mdn =
7.36; social: Mdn = 8.08; likelihood: Mdn = 7.45).

General instructions. Before providing informed con-
sent, all participants were informed about approximately
how long the study would take, roughly what it would
consist of, and what compensation they would receive
for participating, if any. Participants were also informed
that participation was voluntary; they could withdraw
at any stage without any explanation needed; their
responses were anonymous, insofar as answers could
not be traced to any individual; and the anonymous data
would be made openly available to other researchers.
The exact formulation of labs’ consent forms varied
because of differences in local institutional-review-board
requirements. For labs’ verbatim consent forms, see OSF
(https://osf.io/zywms/). Participants were required to
actively check a box on the computer screen to indicate
that they had understood the information and provided
their consent. If participants consented, they were taken
to the next page, which inquired about demographic
information.

For demographics, participants were asked the follow-
ing questions (answer options are provided in parenthe-
ses): age (numeric entry in years), gender (male, female,
nonbinary, other), nationality (list of countries), ethnicity

(free text), occupation (employed, student, other), and
highest education level achieved (primary school, sec-
ondary level [high school], college/university, postgradu-
ate). If college/university or postgraduate was selected,
an additional question about primary subject area was
asked. Inquiring about demographics before the experi-
ment was required because of the experimental manipu-
lation in the social-distance study (see study protocols
below).

Participants were then randomly assigned to one of
the four study protocols. The “evenly present elements”
option in Qualtrics was applied to ensure that the ran-
domization process produced approximately equal
group sizes in each lab.

Protocols. We kept the two direct-replication protocols—
temporal distance (Liberman & Trope, 1998) and spatial
distance (Fujita et al., 2006)—as similar as possible to the
original studies but made some necessary adjustments.
Primarily, changes concerned making the protocols appro-
priate for an international data collection instead of a
region-specific one and switching from paper-and-pencil
data collection to collecting data via an electronic ques-
tionnaire. Below, we present a brief description of the four
study protocols. For the full study protocols for all four
studies and a detailed description of the differences and
similarities between the original and replication experi-
ments, see OSF (https://osf.io/zywms/).


https://osf.io/zywms/
https://osf.io/zywms/

Advances in Methods and Practices in Psychological Science 9(2) 9

The translation of the study materials followed the
procedure used by Jones et al. (2021) in a recent multi-
lab-replication project (for the original translation pro-
cedure, see Brislin, 1970). Labs conducting the study in
a language other than English were asked to coordinate
the translation of the protocols to their own language,
and translations were then independently back-translated
to ensure accuracy (for full details on the translation
procedure, see OSF https://osf.io/awzfc).

To maximize transparency, each lab was asked to
make a video recording of their procedure for adminis-
tering the study in the lab using a mock participant. The
videos are available on OSF (https://osf.io/r89ks/).

The effect of temporal distance on the BIF

Original study. In the original study (Liberman & Trope,
1998, Study 1), participants (N = 32) were asked to com-
plete an amended version of Vallacher and Wegner’s
(1989) BIF.! The full scale consists of 25 activities (e.g.,
“locking a door”), but the original study excluded six items
that were deemed as not being a good fit for the specific
sample used. These were “joining the army,” “picking an
apple,” “chopping down a tree,” “voting,” “climbing a
tree,” and “growing a garden” (for a list of the full 25 items
of the BIF, see Appendix A). The remaining 19 items were
shown to participants, who were asked to choose one of
two alternative descriptions of the activity: one relatively
concrete description (e.g., “putting a key in the lock”) and
one relatively abstract description (e.g., “securing the
house”). Temporal distance was manipulated by telling
participants to imagine engaging in the activities either
“tomorrow” (close condition) or “next year” (distant condi-
tion). The study was conducted in the lab using paper and
pencil. An independent ¢ test of the BIF scores (i.e., the
number of abstract descriptions chosen) revealed that par-
ticipants chose more abstract activity descriptions in the
distant than in the close condition, d = 0.92, 95% CI = [0.18,
1.66]. The effect size reported here was calculated based
on the statistics reported in the article.

»

» oo« » o«

Replication. We received the original study materials
from the authors and followed them as closely as possible.
Participants were first presented with standard instructions
for filling out the BIF. As with the original study, this was
closely based on the instructions for Vallacher and
Wegner’s (1989) original scale. To manipulate temporal
distance, participants were asked to imagine engaging in
the 19 behaviors of the abridged BIF either “next year”
(temporally distant) or “tomorrow” (temporally close). In
line with the original instructions, each BIF item was also
phrased in accordance with the experimental condition.
For example, participants were asked to “Think about

yourself painting a room [next year]/[tomorrow]”.?

In addition, for the replication study, we included the
six BIF items that were excluded in the original study
for exploratory purposes. The original authors excluded
the items because they were deemed irrelevant for their
sample. Our replication study, however, used a more
heterogeneous sample than the original study, and these
items could provide interesting information about effects
on all 25 activities. The six added items were presented
separately on a subsequent page so they could not affect
the responses on the 19 items included in the original
study (for the 19 original items used in the primary
analyses, see Appendix A).

The effect of spatial distance on the BIF

Original study. Fujita et al. (2006, Study 1) used the
same basic approach as Liberman and Trope (1998, Study
1) except that spatial distance was manipulated instead of
temporal distance. We obtained a copy of the original
materials from the authors. In the study, participants (V=
68)—students at a university in New York City—were
asked to imagine a scenario in which they had moved to
a new apartment. In the spatially close condition, partici-
pants were told the apartment was located “outside of
New York City, which is just under 3miles away.” In the
spatially distant condition, they were told the apartment
was “just outside of Los Angeles, which is over 3,000 miles
away.” Participants were then asked to imagine perform-
ing a number of activities in their new apartment. Specifi-
cally, they were asked to imagine performing 13 different
actions. These actions were taken from the BIF (the
remaining 12 items on the BIF were deemed irrelevant to
the scenario). See Appendix A for the 13 items included in
the original study. Participants then selected their pre-
ferred description of the 13 actions. The study was con-
ducted in the lab using paper and pencil. An independent
¢ test of the summed BIF scores revealed that participants
chose more abstract activity descriptions in the distant
than in the close condition, d = 0.55, 95% CI = [0.06, 1.03].
The effect size reported here was calculated based on the
statistics reported in the article.

Replication. Except for two necessary adjustments, the
instructions in the replication were identical to the original
instructions. First, adjustments were made to account for
each lab’s specific location. Labs were instructed to use
their home city for the close condition and a distant city in
their own country for the distant condition. Furthermore,
for labs in countries and regions using the metric system,
the distances were expressed in kilometers rather than
miles. For example, when data collection took place in the
city of Gothenburg, Sweden, the instructions for the close/
far conditions were “just outside of Gothenburg, which is
under 5 km away/just outside of Kiruna, which is over


https://osf.io/awzfc
https://osf.io/r89ks/

10

Calderon et al.

1,200km away.” Second, participants were asked to
“choose” rather than “circle” their preferred items on the
BIFE. This was because the replication was conducted on a
computer rather than using paper and pencil. All other
instructions were identical.

The original authors excluded 12 items from the BIF
because they were deemed irrelevant to the scenario.
For exploratory purposes, these 12 items were presented
separately on a subsequent page so they could not affect
the responses on the 13 original items that were included
in the primary analyses.

The effect of social distance on the BIF

There was no suitable original study examining the effect
of social distance on the BIF. Instead, we conducted a
paradigmatic replication in which we adapted the design
of Liberman and Trope (1998, Study 1; used in the tem-
poral-distance replication above) to test the effect of
social distance. Participants were given the same basic
instructions on how to fill out the BIF as in Liberman
and Trope’s (1998) study. However, instead of manipulat-
ing temporal distance, we administered a social-distance
manipulation inspired by Yan et al. (2016, Experiment
3). Participants were asked to imagine a target person
that was either similar (close target) or dissimilar (distant
target) to themselves in terms of age, gender, educational
background, and personal interests.

The description of the target was modeled on the
demographic information that participants provided at
the start of the study. In the socially close condition, the
target’s age and gender matched that of the participant.
Age was calculated by adding 2 years to the participant’s
own reported age. The target’s name was drawn ran-
domly from a list of six common first names, specific to
the country of data collection, of men (for male partici-
pants) or women (for female participants) born in the
1960s (for older participants) and 1990s (for younger
participants). For participants who reported being non-
binary or of other gender, the name for socially close
targets was selected randomly from a list of six common
gender-neutral names specific to the country of data
collection.

For participants in the socially distant condition, the
target’s age and gender did not match that of the partici-
pant. For participants below 40 years, 20 years were
added to the reported age. For participants 40 years or
older, 20 years were subtracted from the reported age.
The target’s name was again drawn randomly from a list
of six common first names specific to the country of data
collection. However, for male participants, the target
name was a common name of women born in the 1960s
(for younger participants) and 1990s (for older partici-
pants). For female participants, the target name was a
common name of men born in the 1960s (for younger

participants) and 1990s (for older participants). For par-
ticipants who reported being nonbinary or of other gen-
der, the name was randomly chosen from all of the 12
male or female names born in the 1960s (for younger
participants) and 1990s (for older participants). In a pre-
test (N = 300), this manipulation produced a very large
effect on ratings of perceived social distance, d = 3.15,
95% CI = [2.81, 3.49] (for details, see https://osf.io/
ahyvj/). Below are example descriptions of a socially
close and a socially distant target for a female partici-
pant, 24 years old, from the UK:

[Socially close] Hannah is a woman age 26. Hannah
has an educational background that is similar to
yours, and she shares several of your personal
interests. In other words, Hannah is a person with
whom you have a lot in common.

[Socially distant] Paul is a man age 44. Paul has an
educational background that is very different from
yours, and he does not share any of your personal
interests. In other words, Paul is a person with
whom you have little in common.

When filling out the BIF, participants were asked to
imagine that the target was performing the activities.
Using the socially close example above, the instructions
would read, “For each behavior in the list, you will be
asked to imagine Hannah performing them.” Again, each
BIF item was phrased in accordance with the experi-
mental condition. For example, participants were asked
to “Think about Hannah locking a door.” For this study,
participants filled out the full 25-item BIF.

The effect of likelibood on the BIF

There was no suitable original study examining the effect
of likelihood on the BIF. Instead, we conducted a para-
digmatic replication in which we adapted the design of
Fujita et al. (2006, Study 1) using an experimental manip-
ulation of likelihood developed by Wakslak et al. (20006,
Study 1). Participants were asked to imagine that they
had been asked to help a friend move. Participants were
then told that the friend would be moving only if they
were offered a job they had applied for. In the high-
likelihood condition, participants were told the friend
thought there was a 95% chance they would get the job.
In the low-likelihood condition, they were told that the
friend thought there was a 5% chance they would get
the job. Participants were then asked to fill out an
abridged nine-item BIF and to imagine performing the
activities in relation to the scenario of helping a friend
move. The nine BIF items were selected based on pre-
testing. In the pretest, an online sample (V= 183) rated
the relevance of the 25 BIF items to the scenario of
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helping a friend move to a new apartment. Ratings were
made on a 5-point scale (=2 = very irrelevant, -1 =
somewbhat irrelevant, 0 = neither relevant nor irrelevant,
1 = somewbhat relevant, 2 = very relevant). Based on a
preregistered analysis plan, items with a mean rating
significantly greater than 0 were selected as relevant for
the scenario (for study details and the preregistration,
see https://ost.io/h7f4q/). For the nine relevant items,
see Appendix A. For exploratory purposes, the remain-
ing 16 BIF items were presented on a subsequent page
so that they could not affect the responses on the nine
items that were included in the primary analyses.

Follow-up questions

In addition to the primary outcome measures of the four
studies, we also included several follow-up questions.
These were presented to all participants and included a
comprehension check, an assessment of participants’
mood, a dispositional measure of analytic thinking ver-
sus holistic thinking, and a manipulation check. The
follow-up questions were included for exploratory anal-
yses and robustness checks.

Comprebension check. Participants were asked a multi-
ple-choice question about the distance-manipulation
instruction that they had received at the beginning of the
study. Specifically, they were asked how they had been
asked to imagine the activities that they had previously
rated. They were then given six response options, pre-
sented in random order, one of which was correct. The
exact formulation of the question and the six response
options were tailored to the specific study. For example,
the question for the temporal study read,

You were previously asked to imagine engaging in
a series of activities (e.g., making a list, painting a
room, brushing teeth). When were these events
supposed to take place? (1 = next year, 2=tomor-
row, 3 = in 5 weeks, 4 = in 6 months, 5 = 18 months
Sfrom now, 6 = in 2 years).

All comprehension checks are presented in Appendix B.

Self-rated mood. Several previous CLT studies have
examined mood as a potential confound to the effect of
psychological distance on construal level. For example,
Wakslak et al. (2006, Study 1) measured participants’
mood to check that the experimental groups did not differ
on this variable. This is a legitimate concern given that
positive mood has been shown to positively correlate with
mental abstraction (Fredrickson & Branigan, 2005). To
examine mood as a potential confound, self-ratings of par-
ticipants’ mood were collected in all four study protocols
using the Positive and Negative Affect Schedule (PANAS;

Watson et al., 1988). The scale consists of 20 items measur-
ing different affective states (e.g., interest, stress, excite-
ment), which are rated using a 5-point scale (1 = very
slightly or not at all, 5 = extremely).

Tendency for analytic thinking versus bolistic think-
ing. Participants completed the 12-item Analysis-Holism
Scale (AHS; Martin-Fernandez et al., 2022). The AHS mea-
sures analytic-holistic thinking style on four subdomains:
causality, attitude toward contradictions, perception of
change, and locus of attention. To measure participants’
locus of attention, for example, participants are asked to
rate the degree to which they agree with statements such
as “The whole, rather than its parts, should be considered
in order to understand a phenomenon” and “It is more
important to pay attention to the whole context rather than
the details.” Ratings were made on a 7-point scale (1 =
strongly disagree, 7 = strongly agree).

Manipulation check. At the end of the survey, partici-
pants were randomly assigned to validate the experimen-
tal manipulation from one of the three studies in which
they had not taken part. Thus, participants were presented
with a manipulation check for a different psychological
distance than that to which they had already been exposed.
This allowed us to gauge the strength of each manipula-
tion in a way that did not rely on participants’ retrospec-
tive memory for the manipulation and was minimally
affected by their previous responses.

Participants received a brief description of the type
of psychological distance examined in that study and
were then presented with the experimental manipulation
from the close or distant condition, phrased as similarly
as possible to the manipulation in the actual study. For
example, the manipulation check for the close condition
in the temporal study read,

Events can feel closer or more distant in time from
the present moment. When events feel like they
will happen soon, they are said to be temporally
close. In contrast, when events feel like they will
not happen for a very long time, they are said to
be temporally distant. To what extent does some-
thing taking place tomorrow feel temporally close
or distant?

Participants then provided their response on a 7-point
scale ranging from 1 (very close) to 7 (very distant). For
the exact wording of each manipulation check, see
Appendix C.

Assessment of statistical power

We conducted three sets of power analyses to provide
an evaluation of the current replications in relation to
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the existing literature examining the effects of psycho-
logical distance on construal level. Previous experiments
examining these effects constitute the body of evidence
substantiating the conceptual hypotheses we aimed to
test with the present replications. Thus, this literature
provides a useful point of reference for interpreting the
present results.

First, we calculated the sample sizes needed to detect
the replication effects across different levels of power
(1%-99%). This analysis provides information that can
be applied when planning future studies. In addition, it
provides an intuitive measure of how “visible” the esti-
mated effect is (i.e., how many people would need to
be observed to reliably detect the effect).

Second, we calculated the effect sizes that the extant
literature (i.e., experiments examining direct effects of
psychological distance on construal level) was sensitive
to detect at 80% power. To calculate these effect sizes,
we extracted the sample sizes and number of groups in
the design from each of the experiments we screened
for replication (see Fig. 1). We then plotted a frequency
distribution of these effect sizes with the replication
summary effects, and for each replication, we calculated
the percentage of experiments in the past literature that
had 80% power to detect an effect at least as large as
the summary effect size for the replication. This com-
parison provides information about how the effects
estimated by the replications compare with the sensitiv-
ity of previous experiments. The median effect size for
which previous experiments (k& = 100) had 80% power
was d = 0.68 (range = 0.18-1.32). Assuming researchers
implicitly or explicitly reasoned about the plausible size
of the effects they were studying when determining
their sample sizes, this power analysis can offer a com-
parison of the replication results to benchmarks implied
by the literature.

Finally, we calculated the power that previous experi-
ments had to detect the summary effect sizes from the
four present replications. These power estimates were
based on the group sizes extracted from the previous
studies. Assuming that the replications provide reason-
able estimates of direct effects of psychological distance
on mental abstraction, examining these values provides
information about how well powered prior experiments
have been to detect effects of interest.

Valence differences between response
options for the BIF items

A reviewer of the Stage 1 Report commented that the
response options for the items on the BIF may be sys-
tematically biased such that the abstract options tend
to be more positively valenced than the concrete
options. The reviewer pointed out that this bias might

be particularly problematic for the social-distance
replication, in which participants might be motivated to
provide more positive descriptions for socially closer
targets. To address this issue, we recruited participants
on Prolific (prolific.com) to rate the valence of the
response options independently (i.e., each option was
rated on its own; N = 300) and comparatively (i.e., the
two options for each BIF item were compared in terms
of valence; N = 302). The results of these pretests indi-
cated that abstract options were indeed rated as more
positive than concrete options, independent: d = 0.67,
95% CI = [0.64, 0.70]; comparative: d = 0.75, 95% CI =
[0.72, 0.77].

To assess the plausibility of these valence differences
as a threat to validity, we joined our pretest data with
data from a previous social-distance experiment with a
design similar to ours. We requested the data for Yan
et al. (2016, Experiment 3), which the authors graciously
provided, and analyses with these data suggested that
although the valence differences (rated comparatively,
measured as a standardized mean difference for each
item) predicted responses on BIF items, controlling for
the valence differences did not change the effect of social
distance, and there was no significant interaction between
valence and the distance manipulation. Thus, before con-
ducting the present studies, we believed the valence
differences posed little or no threat to the validity of the
replications. However, as a robustness check, we con-
ducted analyses for each replication testing whether par-
ticipants’ responses to the BIF were influenced by the
valence differences and whether the valence differences
interacted with the distance manipulations. These analy-
ses used the measurements from the comparative pretest
ratings. For details on the pretests and the analyses of
previous data, see https://osf.io/gbd5v.

Results

Project compendium

Materials for this project are available in a compendium
comprising two digital repositories located on OSF
(https://osf.io/ra3dp/) and GitHub (https://github.com/
RabbitSnore/CLIMR). Raw data, which include all vari-
ables to reproduce the analyses and additional explor-
atory variables, are available on OSF. Detailed analysis
reports and supplemental information are archived on
OSF. These reports are available with embedded graph-
ics on GitHub. The R code (R Core Team, 2022) for
performing the main analyses was written and registered
before data collection. The code was altered only to
correct errors, facilitate importation and formatting of
raw data, and/or troubleshoot technical issues. The most
up-to-date version of the code is available on GitHub,
and the version of the code repository as it existed
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Fig. 3. Replication and original effect sizes for each experiment. Individual points represent replication
effect-size estimates from contributing labs. Symbols with error bars represent the meta-analytic effect size
from the replications (dots) and the original effect sizes (squares), with 95% confidence intervals as error bars.
For social distance and likelihood, “original” effect sizes are the meta-analytic estimates for those distances

from Soderberg et al. (2015).

before data collection is archived on OSF. Instructions
for reproducing the analyses and data visualizations are
provided in the readme file on GitHub.

Analytic strategy

For each experiment from each lab, we calculated an
effect size for the primary comparison of interest. Three
labs contributed both in-lab and online samples. For one
of these labs, effect sizes were calculated for the in-lab
and online samples separately. For another one of these
labs, there were too few cases in the online data set, so
one effect size was calculated for both data sources (and
this lab’s data were excluded from the analysis of modal-
ity as a moderator). For the third lab, an error prevented
identification of each participant’s modality, so effect
sizes were calculated for the whole sample. Thus, with
78 contributing labs, we had 79 effect sizes for each
experiment except for the likelihood replication, for
which, we had 78 effect sizes because a technical issue
with one lab rendered the data from this experiment
unusable. In all four experiments, the critical comparison
was between psychologically close and psychologically
distant conditions. Because our dependent variable (the
BIF) uses sum scores, we calculated standardized mean
differences (d) as effect sizes.

For each experiment, we conducted a random-effects
meta-analysis of the effect sizes from each contributing
lab. We used the metafor package (Viechtbauer, 2010)
to compute meta-analytic statistics for our three main

analyses. First, we provide an assessment of the presence
of an effect by assessing whether 0 is excluded by the
lower bound of the 95% CI for the meta-analytic esti-
mate. Second, to assist with substantive interpretation,
we provide unstandardized effect estimates in the
scale of the dependent variables. Third, we provide an
assessment of the heterogeneity across contributing
laboratories.

In addition, we report the number of participants that
would be required to achieve 80% and 95% power to
detect the estimated effect for each replication, assuming
a two-group experimental design. We report the percent-
age of previous experiments that had the sensitivity to
detect the estimated effect of each replication at 80%
power or higher. We also report the median statistical
power for each replication effect size for sample sizes
from previous experiments.

For each replication experiment, we also provide an
estimate of the average effect of the manipulation on
the manipulation check. This estimate and its corre-
sponding 95% CI are derived from a random-effects
meta-analysis.

Replication effects

Figure 3 displays the results for each of the four experi-
ments. Forest plots for the four individual study protocols
can be found at https://osf.io/c37dw. Figure 4 displays
the power analyses conducted to contextualize the rep-
lication results in relation to the existing literature.
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Temporal distance. The temporal-distance studies—direct
replications of Liberman and Trope (1998, Study 1)—yielded
a meta-analytic effect of d = 0.08, 95% CI = [0.003, 0.16],
95% prediction interval = [-0.13, 0.29]. The lower bound
of the 95% CI for this estimate excluded zero. Transform-
ing the meta-analytic estimate to an unstandardized effect,
we found that on average, participants gave 0.32, 95%
CI = [0.01, 0.63], more abstract responses on the study-
specific 19-item BIF when they were assigned to the dis-
tant condition compared with the close condition. Across
labs, participants’ mean BIF scores were 9.09 (8D = 3.92)
in the close condition and 9.41 (SD = 4.05) in the distant
condition. A Q test indicated an amount of heterogeneity not
greater than what would be expected by random sampling
error, Q(78) = 93.88, p = .100, I* = 8.07%, t = .098.

In a two-group experiment, the meta-analytic effect
size for the temporal studies would require N = 4,927
participants to detect with 80% power and N = 8,155
participants to detect with 95% power. Of the experi-
ments in the previous literature, none had 80% or more
power to detect the meta-analytic effect size for this
replication. Across sample sizes from previous experi-
ments, the median power for this effect-size estimate
was 5.1%.

Across labs, the meta-analytic estimate for the effect
on the manipulation check for temporal distance was
d =0.98, 95% CI = [0.88, 1.07]. The lower bound of the
95% CI for this estimate excluded zero.

Spatial distance. The spatial-distance studies—direct
replications of Fujita et al. (2006, Study 1—yielded a
meta-analytic effect of d = 0.04, 95% CI =[-0.03, 0.11], 95%
prediction interval = [-0.03, 0.11]. The lower bound of the
95% CI for this estimate did not exclude zero. Transform-
ing the meta-analytic estimate to an unstandardized effect,
we found that on average, participants gave 0.11, 95%
CI = [-0.09, 0.31], more abstract responses on the study-
specific 13-item BIF when they were assigned to the dis-
tant condition compared with the close condition. Across
labs, participants’ mean number of abstract choices on the
BIF were 8.31 (SD = 2.72) in the close condition and 8.41
(8D = 2.68) in the distant condition. A Q test indicated an
amount of heterogeneity not greater than what would be
expected by random sampling error, Q(78) = 72.20, p =
604, I* = 0.01%, t© = .003.

In a two-group experiment, the meta-analytic effect
size for the spatial studies would require N = 18,682
participants to detect with 80% power and N = 30,929
participants to detect with 95% power. Of the experi-
ments in the previous literature, none had 80% or more
power to detect the meta-analytic effect size for this
replication. Across sample sizes from previous experi-
ments, the median power for this effect-size estimate
was 3.7%.

Across labs, the meta-analytic estimate for the effect
on the manipulation check for spatial distance was d =
1.22, 95% CI =[1.10, 1.35]. The lower bound of the 95%
CI for this estimate excluded zero.

Social distance. The social-distance studies yielded a
meta-analytic effect of d = —0.27, 95% CI = [-0.35, —0.19],
95% prediction interval = [-0.46, —0.08]. The lower bound
of the 95% CI for this estimate did not exclude zero, but the
upper bound did, suggesting an effect in the direction
opposite the hypothesis. Transforming the meta-analytic
estimate to an unstandardized effect, we found that on
average, participants gave 1.39, 95% CI = [-1.79, —0.99],
fewer abstract responses on the full 25-item BIF when they
were assigned to the distant condition compared with the
close condition. Across labs, participants’ mean number of
abstract choices on the BIF were 10.60 (D = 5.39) in the
close condition and 9.28 (SD = 4.85) in the distant condi-
tion. A Q test indicated an amount of heterogeneity not
greater than what would be expected by random sampling
error, Q(78) = 85.41, p = .265, I* = 6.77%, © = .090.

In a two-group experiment, the meta-analytic effect
size for the social studies would require N = 439 partici-
pants to detect with 80% power and N = 726 participants
to detect with 95% power. Of the experiments in the
previous literature, 2% (k& = 2) had at least 80% power
to detect the meta-analytic effect size for this replication.
Across sample sizes from previous experiments, the
median power for this effect-size estimate was 19.4%.

Across labs, the meta-analytic estimate for the effect
on the manipulation check for social distance was d =
1.58, 95% CI = [1.45, 1.71]. The lower bound of the 95%
CI for this estimate excluded zero.

Likelibood. The likelihood studies yielded a meta-ana-
Iytic effect of d = 0.03, 95% CI = [-0.05, 0.11], 95% predic-
tion interval = [-0.18, 0.25]. The lower bound of the 95%
CI for this estimate did not exclude zero. Transforming the
meta-analytic estimate to an unstandardized effect, we
found that on average, participants gave 0.06, 95% CI =
[-0.09, 0.22], more abstract responses on the study-specific
nine-item BIF when they were assigned to the distant con-
dition compared with the close condition. Across labs,
participants’ mean number of abstract choices on the BIF
were 4.53 (D = 2.04) in the close condition and 4.62
(SD = 2.0D) in the distant condition. A Q test indicated an
amount of heterogeneity not greater than what would be
expected by random sampling error, Q(77) = 92.05, p =
116, 12 = 9.11%, 1 = .104.

In a two-group experiment, the meta-analytic effect
size for the likelihood studies would require N = 31,787
participants to detect with 80% power and N = 52,626
participants to detect with 95% power. Of the experi-
ments in the previous literature, none had 80% or more
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power to detect the meta-analytic effect size for this
replication. Across sample sizes from previous experi-
ments, the median power for this effect-size estimate
was 3.4%.

Across labs, the meta-analytic estimate for the effect
on the manipulation check for likelihood was d = 1.98,
95% CI = [1.81, 2.14]. The lower bound of the 95% CI
for this estimate excluded zero.

Robustness check: comprebension-check
Jailures

For each experiment, we asked questions to check
whether participants understood the stimuli. As a robust-
ness check, we excluded observations for which partici-
pants failed to respond correctly. Across all studies, 2,044
(17.4%) people out of 11,775 failed the comprehension
check. For in-lab data collections, 1,276 (16.2%) out of
7,886 people failed the comprehension check. For online
data collections, 768 (19.7%) out of 3,889 people failed
the comprehension check.

In the temporal replications, 632 (21.5%) out of 2,941
participants failed the comprehension check. Excluding
comprehension-check failures, the temporal-distance
studies yielded a meta-analytic effect of similar magni-
tude, but the CIs now included zero, d = 0.08, 95% CI =
[-0.004, 0.17], 95% prediction interval = [-0.14, 0.30].
Transforming the meta-analytic estimate to an unstan-
dardized effect, we found that on average, participants
gave 0.32, 95% CI = [-0.02, 0.68], more abstract responses
on the study-specific 19-item BIF when they were
assigned to the distant condition compared with the
close condition. A Q test indicated an amount of hetero-
geneity not greater than what would be expected by
random sampling error, Q(78) = 93.96, p = .105, I* =
1.07%, t = .10.

Excluding comprehension-check failures had little
influence on the effect-size estimates for the spatial,
social, and likelihood replications. Analyses with these
data excluded are available in the supplemental materi-
als (https://osf.io/z5axm).

Robustness check: valence differences
in response options for BIF items

To examine the potential influence on the results of the
valence differences in the response options for the items
on the BIF, we fit a series of mixed-effects logistic-regres-
sion models for each experiment. The first model pre-
dicted responses on BIF items (0 = concrete, 1 = abstract)
using the distance manipulation as a fixed effect, with
random intercepts for each participant nested in each
lab and random intercepts for each item. The second
model added the standardized mean difference (d) in

valence for the response options for each item as a fixed
effect. These valence differences were taken from our
pretest of the BIF (https://osf.io/gbd5v/; range: d =
—0.05-1.51). The third model added the interaction term
between the distance manipulation and the valence dif-
ferences. We compared these models with likelihood-
ratio tests to identify a model for retention and
interpretation. Models that offered significant improve-
ment (p<.05) were preferred over previous models.

In a model including the valence differences, the coef-
ficient for the distance manipulation is interpretable as
the estimated effect (in log odds scale) at the average
value of the response-option valence differences. In a
model including the interaction term, the coefficient for
the distance manipulation is interpretable as the estimated
effect when the valence difference is zero. The valence-
difference coefficient is interpretable as the extent to
which participants preferred to select the abstract option
because that option was more positively valenced. The
interaction term is interpretable as the extent to which
the manipulation’s effect is amplified (if positive) or miti-
gated (if negative) as the valence difference increases.

Figure 5 displays the predicted probability of selecting
the more abstract BIF response option, as a function of
valence differences, for each experiment. These pre-
dicted probabilities were calculated from the retained
models (see below).

Temporal distance. For the temporal-distance replica-
tions, likelihood-ratio tests indicated that adding valence
differences to the model offered significant improvement
to the model, x*(1) = 16.79, p<.001, and adding the inter-
action between the manipulation and valence differences
offered further significant improvement to the model,
x*(1) = 8.86, p = .003. In the retained model, the coeffi-
cient for the manipulation was b = 0.22, 95% CI = [0.11,
0.34]. The coefficient for valence differences was b = 1.38,
95% CI = [0.88, 1.88]. The coefficient for the interaction
was b =-0.15, 95% CI = [-0.25, —0.05].

To summarize, participants tended to select the more
abstract option more frequently when it was more posi-
tive, and when the abstract option was more positive,
the effect of the temporal-distance manipulation was
mitigated. When there was no difference in valence
between the response options, the lower bound of the
95% CI for the estimated effect of the temporal-distance
manipulation excluded zero. Converting from log odds
to d, the estimated effect for the temporal-distance
manipulation accounting for valence differences was d =
0.12, 95% CI = [0.06, 0.19].

Spatial distance. For the spatial-distance replications,
likelihood-ratio tests indicated that adding valence differ-
ences to the model offered significant improvement to the
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Fig. 5. Predicted probability of selecting the abstract option as a function of valence differences, by experiment. Predicted probabilities
at observed valence-difference values (marked with points) are connected with interpolation lines.

model, x*(1) = 9.21, p = .002, and adding the interaction
between the manipulation and valence differences did not
offer significant improvement to the model, ¥*(1) = 0.53,
p = .465. In the retained model, the coefficient for the
manipulation was b = 0.04, 95% CI = [-0.03, 0.12]. The
coefficient for valence differences was b = 1.42, 95% CI =
[0.66, 2.17].

To summarize, participants tended to select the more
abstract option more frequently when it was more posi-
tive. At the average level of difference in valence between
the response options (d = 0.92), the lower bound of the
95% CI for the estimated effect of the spatial-distance
manipulation did not exclude zero. Converting from log
odds to d, the estimated effect for the spatial-distance
manipulation accounting for valence differences was
d = 0.03, 95% CI = [-0.02, 0.06].

Social distance. For the social-distance replications,
likelihood-ratio tests indicated that adding valence differ-
ences to the model offered significant improvement to the
model, y*(1) = 16.16, p<.001, and adding the interaction
between the manipulation and valence differences offered
further significant improvement to the model, ¥*(1) =
49.07, p<.001. In the retained model, the coefficient for
the manipulation was b = 0.01, 95% CI = [-0.09, 0.12]. The
coefficient for valence differences was b = 1.04, 95% CI =
[0.68, 1.41]. The coefficient for the interaction was b =
—0.34, 95% CI = [-0.43, —0.24].

To summarize, participants tended to select the more
abstract option more frequently when it was more posi-
tive, and when the abstract option was more positive,
the effect of the social-distance manipulation was more
negative. In other words, when the target person was
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socially close, participants selected the abstract option
more frequently when that option was more positive.
When there was no difference in valence between the
response options, the lower bound of the 95% CI for the
estimated effect of the social-distance manipulation did
not exclude zero. Converting from log odds to d, the
estimated effect for the social-distance manipulation
accounting for valence differences was d = 0.006, 95%
CI = [-0.05, 0.07].

Likelibood. For the likelihood replications, likelihood-
ratio tests indicated that adding valence differences to the
model offered significant improvement to the model, y*(1) =
14.26, p<.001, and adding the interaction between the
manipulation and valence differences did not offer signifi-
cant improvement to the model, y*(1) = 3.00, p = .083. In
the retained model, the coefficient for the manipulation
was b = 0.05, 95% CI = [-0.04, 0.13]. The coefficient for
valence differences was b = 1.63, 95% CI = [1.08, 2.17].

To summarize, participants tended to select the more
abstract option more frequently when it was more posi-
tive. At the average level of difference in valence between
the response options (d = 0.75), the lower bound of the
95% CI for the estimated effect of the likelihood manipu-
lation did not exclude zero. Converting from log odds
to d, the estimated effect for the likelihood manipulation
accounting for valence differences was d = 0.03, 95%
CI = [-0.02, 0.07].

Exploratory and post boc analyses

The following analyses were not preregistered. Unless
otherwise specified, exploratory analyses used the full
sample, including data from participants who failed the
comprehension check.

Country and language differences. The contributing
labs originated from 27 countries and regions and used 15
languages, so it is worthwhile to investigate whether the
effect sizes varied across these factors. We conducted
exploratory analyses using country and language as ran-
dom effects. However, we found no evidence that country
or language influenced the effect size of any of the stud-
ies. In the interest of space, these results are presented in
the supplemental material (https://ost.io/8djym). Given
that there was no evidence of significant heterogeneity for
any of the effects, this lack of influence by country and
language is unsurprising.

Differences across modality (in lab vs. online). 1t is
possible that participating in a physical-laboratory setting
produces different effect sizes compared with participat-
ing online. We compared the effect sizes from in-lab and
online data collections with a moderation analysis. Effect
sizes from two labs were excluded because they switched

from in lab to online during data collection. There was no
evidence that the effects significantly differed across
modalities for any of the four experiments. These results

are presented in more detail in the supplemental material
(https://osf.io/7rd8b).

Robustness check: location check for spatial-dis-
tance replication. The spatial-distance study materials
assumed that participants were in a specific city, but online
data collections do not stop participation from other loca-
tions. In the materials for online data collections, we
included a question asking if the participant was in the
correct city. Of the 903 participants for whom we had
data for this question, 101 (11.2%) reported being in the
incorrect location. To assess whether the results differ
when excluding data from people reporting being in the
incorrect location, we repeated the main analysis, the
comprehension-check robustness check, and the modal-
ity moderation with these participants removed. Three
labs that collected data at least partially online were miss-
ing the location-check question because of technical or
procedural errors. The effect sizes of these labs were
excluded from this analysis. These additional analyses
produced results that were nearly identical to the main
results. These results are reported in detail in the supple-
mental material (https://osf.io/bc8pd).

Cause size and effect size. There was evidence of sig-
nificant heterogeneity in the manipulation checks across
labs for all four studies (see https://osf.io/x2bh7). If
the strength of the manipulation (i.e., the “cause size”;
Abelson, 1995; Ejelov & Luke, 2020) varies, it is plausible
that the effect size would positively correlate with manip-
ulation strength such that the effect is present or stronger
only when the manipulation is stronger. To test this pos-
sibility, we fit metaregression models predicting the effect
sizes from the cause sizes, and we found no evidence of
a significant relationship between cause size and effect
size. The results of these analyses are presented in the
supplemental material (https://osf.io/ugvtp).

Item-level effects. 1t is possible that effect sizes vary
across the different items of the BIF. To investigate this
possibility, for each study, we calculated effect sizes for
each BIF item for each lab and synthesized them in a
mixed-effects meta-analytic model, accounting for each
lab as a random effect and treating the items as a categori-
cal moderator. The effect sizes for each item estimated by
these models are presented in Figure 6. These results are
presented in detail in the supplemental materials (https://
osf.io/tuc7e). As we show, all the CIs for the item-level
effects for the spatial-distance and likelihood studies
included zero. In the social-distance study, the upper
bound of 15 out of 25 items’ CIs excluded zero, consistent
with the overall (negative) effect, and one item’s CI
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Fig. 6. Item-level effects on the Behavior Identification Form. Error bars represent 95% confidence intervals.

excluded zero in the positive direction. Note that these
effect sizes do not account for the valence differences in
the response options. In the temporal-distance study, five
out of 19 items’ CIs excluded zero in a direction consistent
with the overall effect, and five items’ Cls excluded zero in
the opposite direction.

Additional exploratory analyses

We conducted several exploratory analyses in addition
to those described above. These include (but are not
limited to) an examination of the potential moderating
effects of positive and negative affect (measured by the
PANAS), scores on the AHS, the physical distance
between the cities used in the materials for the spatial-
distance experiment, the passage of time across the data-
collection period, and the amount of time taken by
participants to complete the study. These analyses are
documented in the supplemental material (https://
github.com/RabbitSnore/CLIMR/).

Discussion

In the current multilab study, we tested the central tenet
of CLT: that psychologically distant events are mentally
construed more abstractly than psychologically near
events. We tested this hypothesis by varying temporal,
spatial, and social distance and the likelihood of events.
Temporal distance and spatial distance were examined
by direct replications of previously published studies,
and social distance and likelihood were examined by

paradigmatic replications. The present studies were
selected and designed largely for their relevance to the
fundamental hypotheses of CLT (e.g., using direct
manipulations of psychological distance) so that their
results would be theoretically informative (see e.g.,
Nosek & Errington, 2020).

Overall, results showed limited support for the predic-
tions. According to our preregistered criteria, the replica-
tion effect for temporal distance was consistent in
direction but inconsistent in magnitude with the original
effect reported by Liberman and Trope (1998, Study 1):
The main analysis revealed an effect in the predicted
direction with a CI that excluded zero, but the observed
effect (d = 0.08, 95% CI = [0.003, 0.16]) was only 9% the
size of the original effect (d = 0.92), and the upper bound
of the replication CI excluded the original effect size. Put
differently, when participants were asked to imagine the
activities on the BIF occurring “next year” rather than
“tomorrow,” on average, they selected 0.32 more abstract
options on the 19-item BIF. The replication effects for
spatial distance and likelihood were small and had CIs
that included zero, failing to support the original predic-
tions. Finally, the replication effect for social distance had
a CI that excluded zero, but the effect was in the opposite
direction of the predicted effect, thus failing to support
the prediction following from CLT. This effect was elimi-
nated by controlling for a confound in the response
options of the BIF (see Limitations). The main analyses
further revealed that none of the replication effects were
associated with heterogeneity greater than what would
be expected by random sampling error, indicating that
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the small meta-analytic effects cannot be attributed to
the presence of potent lab-level moderators.

Our planned power analyses showed that the studies
in the previous literature overall had virtually no statisti-
cal power to detect the effects implied by the replication
studies except for the social-distance effect size (which
was in the opposite direction to the prediction). In addi-
tion, the median effect size for which previous CLT
experiments had 80% power to detect was 8.5 times
larger than the effect we observed for temporal distance
(d =0.08 vs. d = 0.68). To the extent that these replica-
tions are representative of studies in the CLT literature,
the present results raise the concern that prior studies
have been severely underpowered to detect and estimate
relevant effects. This concern poses a threat to the over-
all validity of the previous literature given that a litera-
ture based on small-sample studies is especially
vulnerable to biasing influences, such as questionable
research practices and publication bias (Bakker et al.,
2012).

Limitations

The current replication studies relied solely on the BIF
(Vallacher & Wegner, 1989) as the outcome measure.
The interpretation of the replication results is thus con-
tingent on the suitability of the BIF as a measure of
mental abstraction. In the preparation of the current
replication studies, the lead authors (S. Calderon, E. Mac
Giolla, K. Ask, & T. J. Luke) conducted extensive pretest-
ing showing that the BIF indeed is highly sensitive to
direct manipulations of mental abstraction (d = 1.42) and
is superior to other considered outcome measures in this
regard (Mac Giolla et al., 2024). These findings in con-
junction with the fact that it is the most frequently
reported outcome measure in the literature on mental
abstraction (Burgoon et al., 2013) speak to the utility of
the BIF for the purpose of the current replication studies.
With that said, the BIF captures only some aspects of
abstraction as conceptualized in CLT. In addition to the
distinction between why and how an action is to be
performed as operationalized in the BIF, CLT also
describes abstract construals (as opposed to concrete
construals) in terms of causes (as opposed to effects),
ends focused (as opposed to means focused), and wide
categories (as opposed to narrow exemplars; Liberman
& Trope, 2014). The BIFs under coverage of abstraction
constrain the generalizability of the current findings.
We also note that a confound is built into several of
the BIF items such that people perceive the abstract (vs.
concrete) action descriptions more positively (https://
osf.io/gbd5v/). Our robustness analyses showed that
although the effects for temporal distance, spatial dis-
tance, and likelihood remained relatively stable, the

observed effect for social distance (opposite to the
predicted direction) was eliminated entirely when con-
trolling for response-option valence. Thus, this effect
was completely accounted for by the fact that when
presented with a socially close (vs. distant) target, par-
ticipants tended to identify that person’s actions using
more positive descriptions. This finding highlights the
need to develop valence-neutral measures of mental
abstraction. In addition, our exploratory analyses
revealed that the replication effect for temporal distance
was present in only five of the 19 BIF items included in
the study, which calls for further examination of the
generality of the effect. Newer measures may address
some of the concerns with the BIF. For instance, recent
research suggests that using a modified version of the
BIF as the dependent variable may produce larger and
more reliable effects of temporal distance on abstraction
(Nguyen et al., 2023).

A second potential limitation is that approximately
17% of our participants failed the comprehension check.
This rate varied little between online and in-lab admin-
istrations of the studies. Because CLT research has not
typically reported comprehension checks, we cannot
know whether a 17% failure rate is representative of the
field. Mitigating this issue, we found that results were
largely unchanged when excluding participants who
failed the check. One exception is that the CI for the
temporal-distance effect size no longer excluded zero
when excluding participants who failed the comprehen-
sion check. In absolute terms, however, the point esti-
mate and confidence bounds changed only a small
amount.

Constraints on generality

The contributing labs represent a diverse set of geo-
graphical locations, languages, and cultures. Thus, we
do not consider a lack of diversity to pose a serious
threat to the generality of our conclusions, although
representation from Africa and South America is regret-
tably lacking. In addition, the low amount of heteroge-
neity associated with the replication effects despite the
large variability in many lab-specific parameters increases
our confidence of the generalizability of the reported
findings. That being said, the sample of participants
consisted of mostly women—a limitation shared with
much of CLT research (Soderberg et al., 2015).

Conclusion

The current research presents strong evidence of weak
or nonexistent relationships between the four forms of
psychological distance and mental abstraction as opera-
tionalized in the current studies. CLT holds that the
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relationship between psychological distance and mental
abstraction constitutes a fundamental and universal
mechanism of human cognition (see e.g., Liberman &
Trope, 2014; Trope & Liberman, 2010). Given sensitive
measures, strong manipulations, and high statistical pre-
cision, one would expect a fundamental process of
human cognition, previously observed in sample sizes
a fraction as large as the current ones, to produce effects
greater than d = 0.08—the largest observed effect in
the present studies. Because in the present studies,
we used methods representative of the literature, these
findings—discrepant with the broad predictions of the
theory—present a challenge for CLT. A theory of CLT’s
breadth and influence should be able to better specify
the conditions under which the hypothesized relation-
ships can be reliably demonstrated through rigorous
replications.

The current findings also raise a question with impor-
tant applied implications: How can the direct effects of
psychological distance on mental abstraction, estimated
here to be very small at best, account for the large
downstream consequences that have been documented
in the existing literature (Soderberg et al., 2015)? We
encourage researchers to consider whether alternative
theoretical or methodological explanations that do not
require CLT as an explanatory framework can provide
plausible accounts of such findings. Finally, systematic
validation is necessary to rule out the possibility that the
current findings are simply due to a lack of adequate
methods for manipulating and measuring the constructs
of interest. We anticipate and hope that the current
research will inspire theory development, methodologi-
cal refinement, and a renewed focus on the practical

applicability of CLT.

Appendix A: Items of the Behavior Identification Form

Table A1l. Items of the Behavior Identification Form Included in the Primary

Analysis for Each Study

Included in the primary analysis

Item Temporal Spatial Social Likelihood
1. Making a list Yes — Yes Yes
2. Reading Yes Yes Yes —
3. Joining the army — — Yes —
4. Washing clothes Yes Yes Yes —
5. Picking an apple — Yes Yes —
6. Chopping down a tree — — Yes —
7. Measuring a room for carpeting Yes Yes Yes Yes
8. Cleaning the house Yes — Yes Yes
9. Painting a room Yes Yes Yes Yes

10. Paying the rent Yes Yes Yes —

11. Caring for houseplants Yes — Yes Yes

12. Locking a door Yes Yes Yes Yes

13. Voting — — Yes —

14. Climbing a tree — Yes Yes —

15. Filling out a personality test Yes — Yes —

16. Brushing teeth Yes Yes Yes —

17. Taking a test Yes — Yes —

18. Greeting someone Yes — Yes Yes

19. Resisting temptation Yes Yes Yes —

20. Eating Yes Yes Yes —

21. Growing a garden — — Yes —

22. Traveling by car Yes Yes Yes Yes

23. Having a cavity filled Yes Yes Yes —

24. Talking to a child Yes — Yes —

25. Pushing a doorbell Yes — Yes Yes
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Appendix B: Comprehension Checks

Response options for all comprehension checks were
presented to participants in random order.

Temporal distance

You were previously asked to imagine engaging in a
series of activities (e.g., making a list, painting a room,
brushing teeth). When were these events supposed
to take place?

Next year [correct answer distant condition]
Tomorrow [correct answer close condition]
In 5 weeks

In 6 months

18 months from now

In 2 years

A N

Spatial distance

You were previously asked to imagine that you had
moved to a new place. Where was this new place
located?

1. Outside of [current location], about [3 miles/5 km]
from here [correct answer close condition]

2. Outside of [distant location], about [X miles/km)]
from here [correct answer distant condition]

3. Outside of [current location], about [15 miles/25
km] from here

4. Outside of [alternative distant location], about [X
miles/km] from here

5. In [a different country closest to the current
location]

6. In [a different country far away from the current
location]

Social distance

You were previously asked to imagine a person engaging
in a series of activities (e.g., making a list, painting a
room, brushing teeth). What was the person’s name?

[Target name] [correct answer]
[Filler Name 1]
[Filler Name 2]
[Filler Name 3]
[Filler Name 4]
[Filler Name 5]

A N

Likelibood

You were previously asked to imagine helping your
friend move. In the scenario, how likely was it that your
friend was going to move?

1. There was a 5% chance [correct answer in the
distant condition]

There was a 10% chance

There was a 25% chance

There was a 50% chance

There was a 75% chance

There was a 95% chance [correct answer in the
close condition]

AN

Appendix C: Manipulation Checks

Temporal distance

As a final question, we are interested in how people
perceive temporal distances. Events can feel closer or
more distant in time from the present moment. When
events feel like they will happen soon, they are said to
be temporally close. In contrast, when events feel like
they will not happen for a long time, they are said to be
temporally distant.

To what extent does something taking place [tomor-
row]/[next year] feel temporally close or distant? (1 =
very close, 7 = very distant).

Spatial distance

As a final task, please take a moment and imagine that
you have moved to a new place just outside of [current
location, just under 3 miles/5 kml]/[distant location, over
X miles/km] away.

Places can feel close to or far away from ourselves in
a psychological sense. Places that feel like they are close
to where you are are said to be “spatially close.” In con-
trast, places that feel like they are very far away are said
to be “spatially distant.”

To what extent does a place located outside of [cur-
rent location, just under 3 miles/5 kml]/[distant location,
over X miles/km] away, feel spatially close or distant?
(1 = very close, 7 = very distant).

Social distance

As a final question, we are interested in how people
form impressions of others based on minimal informa-
tion. Below is a brief description of a person. Please
read the description and try to imagine the described
person. We realize that it is not possible to form an
accurate impression based on so little information. But
here we are interested in your own subjective perception
and the type of person that you spontaneously imagine
when reading the description. In other words, there are
no correct or incorrect answers.

[Name] is [a man]/[a woman]/[]* age [X]. [Name] has
an educational background that is [similar tol/[very dif-
ferent from] yours, and [hel/[she]/[]® [shares several of]/
[does not share any of] your personal interests. In other
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words, [Name] is a person with whom you have [a lot]/
[little] in common.

People can feel close to or far away from ourselves
in a psychological sense. When a person feels psy-
chologically close to ourselves, they are said to be
“socially close.” In contrast, when a person feels psy-
chologically removed from ourselves, they are said to
be “socially distant.”

To what extent do you feel socially close or socially
distant to [Namel? (1 = very close, 7 = very distant).

Likelibood

As a final task, please take a moment and imagine that a
friend has asked if you can help them move into a new
apartment. The friend will be moving only if he is offered
a new job he has applied for. The friend thinks there’s a
[95%]/[5%] chance that he will be offered the job. In
other words, you probably [willl/[won’t] have to help
him move.

Events can feel more or less close or distant in a psy-
chological sense because they feel more or less likely
to happen. An event may feel close because it feels likely
to happen. In contrast, an event may feel distant because
it feels unlikely to happen.

To what extent does a [95%]/[5%] chance of helping
your friend move feel close or distant in terms of like-
lihood? (1 = very close, 7 = very distant).
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Notes

1. The original study also had a first part in which participants
described seven activities in their own words. This writing task
was not included in the replication study because (a) reviewers
advised against including it and (b) the data would be infeasible
to analyze in a multilab approach.

2. In the English version of the materials, we changed the original
formulation “the next year” to “next year” because we believed
the revised wording sounded more natural.

3. In the published article, it is reported that participants were
to “imagine a scenario in which they were helping a friend
move into a new apartment” and that the apartment is either
“outside of New York City, about 3 miles away from here” and
“outside of Los Angeles, about 3,000 miles away from here”
(Fujita et al., 2006, p. 279). We obtained the original mate-
rials from the authors, and these materials contain different
instructions from the published version. The original authors
confirmed that the version they sent to us was the version in
fact used in the original study. We have based our study on
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the original materials obtained from the authors, not on the
description in the article.

4. In the socially close condition, no gender was specified for
participants identifying with nonbinary or other genders.

5. In the socially close condition, no pronoun was specified for
participants identifying with nonbinary or other genders.
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