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Abstract: Moving beyond static perspectives in social comparison theory, Reh and colleagues (2018) provided initial evidence for the relevance
of “temporal social comparisons” (i.e., comparing one’s own with others’ past development over time on a salient dimension). Although this
research has received wide attention, the study illustrating the authors’ basic rationale (Study 1a) suffered from a small sample size, and its
results did not reach conventional significance levels. Thus, we provide a direct, preregistered, and high-powered replication of this study.
Our results corroborate the original conclusions, indicating that unfavorable temporal social comparisons evoke social undermining in more
(but not less) competitive contexts. These findings reiterate the importance of a dynamic, temporal perspective for a complete understanding
of social comparison processes.
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Social comparison is widely studied in social and applied
psychology, with individuals comparing themselves to
others along various dimensions (e.g., performance, skills,
or characteristics) to self-evaluate their social standing
(Baldwin & Mussweiler, 2018; Festinger, 1954). Scholars
have demonstrated the profound consequences associated
with such comparisons (see Gerber et al., 2018). In interper-
sonal interactions, in particular, research has shown that
unfavorable social comparisons (i.e., perceiving others as
superior) can lead individuals to undermine or harm others
(e.g., Duffy et al., 2012; Lam et al., 2011).

Traditionally, this research has examined social compar-
isons at a single time point, largely ignoring the possibility
that such processes may involve a pronounced temporal
component. This is in contrast to the literature on self-
comparisons, which suggests that individuals consider, for
example, their own past and anticipated future perfor-
mance (or skills) when making self-assessments (Van
Yperen & Leander, 2014; Wilson & Ross, 2000). More
recently, however, Reh et al. (2018) have proposed a more
dynamic conceptualization of social comparisons. Beyond
comparing one’s current standing with salient others, these
authors have emphasized the role of temporal social compar-
isons, such that individuals contrast their development on

relevant dimensions over time with other persons’ respec-
tive development.

Reh et al. argued, in particular, that individuals compare
the trajectories of their own and others’ past performance.
If this temporal social comparison is unfavorable (i.e., a
target’s performance has developed more positively over
time than one’s own), perceptions of future status threat
are suggested to arise, triggering social undermining behav-
ior toward the comparison target to counter such threats
(i.e., by elevating one’s own status at the target’s expense).
Moreover, Reh et al. hypothesized these consequences to
be particularly pronounced in competitive situations that
heighten individuals’ sensitivity to status threats. The
authors provided empirical support for this rationale across
various studies, including both experimental and field
designs.

In doing so, Reh et al.’s investigation has opened up new
directions for the social comparison literature. Moving
beyond traditional, more static approaches, their findings
highlight the relevance of a dynamic perspective for a com-
plete understanding of social comparison processes, taking
into account both focal individuals’ and comparison targets’
past developments. Moreover, by illustrating competition as
a key boundary condition, Reh et al. explain why such
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temporal social comparisons are more relevant in some
situations than others. Despite its relatively recent publica-
tion, Reh et al.’s research has received considerable atten-
tion from social and organizational psychologists, and it
has informed social comparison theory in important ways
(e.g., DeGagne & Busseri, 2021; Fasbender & Gerpott,
2021).1

The Current Research

Consistent with prior replication research (e.g., Mayiwar &
Lai, 2019; Tybur et al., 2020), we aim to replicate the foun-
dational experimental test of Reh et al.’s core hypothesis
(i.e., the interactive effect of temporal social comparison
and competition on social undermining), as reflected in
their Study 1a. This is, to our knowledge, the first replication
of this experiment. Reh et al. have also conducted an addi-
tional, very similar experiment (Study 1b), a vignette study
(Study 2), and a field investigation (Study 3). Importantly,
however, Study 1a’s dependent variable measure taps more
closely into the authors’ basic theoretical reasoning than
Study 1b. This is because it assesses social undermining
behavior that may advance a participant’s outcomes at
the target’s expense. Moreover, as Reh et al. noted, Study
2’s vignette approach suffers from limited realism and
potential demand effects, and Study 3’s survey design does
not allow for causal conclusions. Hence, we believe replicat-
ing Study 1a is particularly useful for scrutinizing Reh et al.’s
core theoretical argumentation and testing the robustness
of their central finding. Moreover, although providing
preliminary support for the hypothesized interaction effect,
Study 1a’s sample size is very small (N = 90), and the
respective coefficient estimate was only significant at the
10% level (p = .086). Hence, a higher-powered replication
may clarify this somewhat ambiguous finding and provide
further confidence in its viability.

Consequently, this study provides a direct, preregistered,
and high-powered replication of Reh et al.’s Study 1a.
Mirroring the original procedures, manipulations, and
measures, we revisited the hypothesis that unfavorable
temporal social comparisons enhance individuals’ social
undermining in competitive (but not non-competitive) situ-
ations. Scholars have cast such replication as critical for
establishing a solid, reliable evidence base – and the replica-
tion crisis that has recently plagued psychology and other
fields underlines this relevance (Shrout & Rodgers, 2018).
Moreover, given the recency of Reh et al.’s ideas and
insights, we believe empirical scrutiny of their key findings
is particularly timely, enabling researchers to more confi-
dently decide whether a temporal, dynamic perspective is

useful for social comparison theory and whether investing
future resources into studying this new view is worthwhile.

Method

This investigation was part of a larger project entitled
SCORE (Systematizing Confidence in Open Research and
Evidence) that aims to assess the replicability of findings
in the social and behavioral sciences. This project involved
more than one thousand contributing researchers, from
which small teams (including the present article’s authors)
were tasked with replicating a specific empirical finding, as
chosen by SCORE’s core project team (for more informa-
tion on the overall project, see SCORE Collaboration, 2021).

The present research directly replicated Reh et al.’s
Study 1a, following the original study as closely as possible.
To facilitate this, two independent reviewers and one editor
within the overall SCORE project vetted our design, and
two of the original study’s authors provided further com-
ments to ensure that all procedures, manipulations, and
measures were fully equivalent. In fact, the only material
difference between the original study and the current
procedures is that we excluded individuals that had already
participated in the original study. We received IRB approval
for the final research design (BRANY protocol no. 20-026-
757) and preregistered it; all preregistration documents and
further information (including study materials, data, and
analyses) are available online (see Briker & Walter, 2021).
In the following, we report how we determined our sample
size, data exclusions, and manipulations and measures.

Power Analysis, Participants, and Design

We aimed to achieve at least 90% power to detect 75% of
the original study’s effect size for the key hypothesis test.
Power analyses using R revealed that a usable sample size
of 573 participants was necessary to meet this criterion.
Mirroring Reh et al., we recruited US-based participants
from Amazon’s MTurk, and we limited participation to indi-
viduals who had completed at least 50 MTurk tasks with a
minimum approval rate of 95%. In addition, we used
comprehension checks to ensure that participants had
understood basic task instructions and procedures, provid-
ing additional clarification if these checks were incorrectly
answered. Finally, we excluded participants who doubted
the study’s realism (again following Reh et al., 2018) or
indicated that they had previously participated in the same
or a highly similar study.

To reach the desired sample size despite these exclusion
criteria, we targeted a substantively greater number of

1 Although only published in 2018, Reh et al. have received 61 citations in Google Scholar by July 29, 2021.
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individuals than required, and we obtained data from 898
participants. We excluded 134 of these participants because
they expressed doubts about study realism (i.e., 15% of the
initial sample, compared to 17% in the original study), and
190 participants were excluded because they indicated
previous study participation. Hence, our final sample com-
prised 574 participants (43% female; Mage = 38.33, SDage =
10.91).2 As in the original study, participants were randomly
assigned to an experimental condition in a 2 � 2 mixed
design, manipulating temporal social comparisons (favor-
able vs. unfavorable) as a within-subjects factor and compe-
tition (high vs. low) as a between-subjects factor.

Procedure

Following Reh et al., we invited participants to a study on
“Intellectual Performance in the Presence of a Co-actor”
for a fixed compensation of $1.00 and a chance to win
an additional bonus of $1.00. After providing informed
consent, they signed into an alleged chatroom (using a
nickname), designed to underscore the impression that
others simultaneously took part in the study and could later
be matched with a focal participant. After less than 1 min,
participants were automatically directed to the main study.3

The participants performed a series of verbal ability tests
(i.e., anagram tasks). To increase participants’ engagement
and enhance the salience of task performance as a social
comparison standard, we emphasized that this task type
measures analytical reasoning skills important for many life
domains. Moreover, we informed the participants that
performance on such tasks could develop over time, ascer-
taining the plausibility of the temporal performance trajec-
tories subsequently presented. As in Reh et al., participants
started by completing six practice anagrams, and we subse-
quently provided the respective solutions. In a second step,
participants performed five 1-minute rounds comprising
20 anagrams each, with the goal of solving as many
anagrams as possible. We framed this study phase as
“training rounds,” designed to increase participants’ task
familiarity before the final study part (which did not take
place).4 Participants were told that within this (alleged) final
part, they would be matched with a co-participant to again
complete anagram tasks, with the chance of earning a
$1.00 bonus.

As outlined below, the competition manipulation was
embedded within the task instructions and reiterated
directly after the alleged training rounds (to ensure its
salience). Moreover, participants also received the temporal
social comparison manipulation after the training rounds,
designed as bogus performance feedback. Finally, after this
feedback, we measured the dependent variable and
informed the participants that the study was over at this
point. Participants then answered questions about study
realism and demographics, were debriefed and thanked,
and received $2.00 compensation (regardless of their
performance).

Manipulations

Temporal Social Comparison
Consistent with Reh et al., we manipulated temporal social
comparison as a within-subjects factor, subsequently show-
ing two bogus feedback graphs to participants after the train-
ing rounds (see Electronic Supplementary Material, ESM 1,
Figures E1 and E2). These graphs compared a participant’s
alleged performance trajectory during the five training
rounds with the respective trajectories of two potential
co-participants for the final study part. To ensure that this
feedback was credible, we emphasized that it (a) considered
the total number of correct solutions, as well as the length
and difficulty of the anagrams and (b), was shown relative
to previous participants rather than in absolute terms.

These graphs depicted participants’ own performance as
relatively stable, with minor fluctuations over time to
increase realism. In the favorable temporal social compar-
ison condition, this performance development was com-
pared with a co-participant whose performance slightly
decreased over the five training rounds. In the unfavorable
temporal social comparison condition, by contrast, the
co-participant’s performance strongly increased. Impor-
tantly, the co-participant’s performance in the fifth training
round was depicted as similar across experimental condi-
tions (i.e., slightly below the focal participant). Hence, the
conditions differed in terms of temporal social comparison
(with different performance trajectories) but not current
social comparison (with identical performance levels in
the last round). We randomized the order in which these
graphs were presented.

2 As preregistered, we had initially estimated that collecting data from 688 participants would be sufficient to achieve our target of 573 usable
responses. However, we had to exclude more individuals than expected due to them having indicated prior study participation. Hence, reaching
our targeted usable sample size required collecting data from 898 participants. Importantly, all data analyses were performed only after we had
reached the targeted sample size. Of the excluded participants, 148 were in the high competition condition and 176 in the low competition
condition. Competition condition was not significantly related to exclusion (p = .073). In the final sample, 298 participants were in the high
competition condition and 276 in the low competition condition (temporal social comparison was manipulated as a within-subject factor).

3 This relatively complex procedure, along with the open-ended format of the experimental task, also reduced the risk of automated responding
(e.g., bots; Aguinis et al., 2021).

4 This framing is consistent with the original study (Reh, personal communication, July 14, 2020).
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Competition
We manipulated competition as a between-subjects factor
when providing task instructions. In the high competition
condition, we informed the participants that they would
only receive the $1.00 bonus if they outperformed their
co-participant in the final study part. In the low competition
condition, participants were told that they needed to exceed
a given performance threshold in the final part to earn the
bonus, independent of their co-participant’s performance.
We reiterated this manipulation through a brief reminder
directly before presenting the feedback graphs.

Dependent Variable
Again, following Reh et al., we measured social undermin-
ing through participants’ (un-)willingness to be matched
with a co-participant. Directly after seeing each of the
performance feedback graphs, participants rated their will-
ingness to be matched with this potential co-participant on
a scale from 1 (= I do not want to be matched with this
participant at all) to 7 (= I very much want to be matched with
this participant). Importantly, participants were told that a
co-participant not matched with them would have to wait
for another possible partner, missing the chance to immedi-
ately win the bonus. Hence, lower scores on this measure
reflect greater social undermining of a co-participant.

Results

Preregistered Analyses

As in the original study, we used multilevel ordered logistic
regression analyses (Sommet & Morselli, 2017) to test the
joint effects of temporal social comparison (within-subjects)

and competition (between-subjects) on social undermining,
because the outcome variable was measured on an ordinal
scale (Jamieson, 2004). Mirroring Reh et al., these analyses
revealed no simple effects for either temporal social
comparison (log-odds = �0.143, SE = 0.148, p = .335, 95%
CI [�0.433; 0.147]; Cohen’s d = 0.07) or competition
(log-odds = 0.313, SE = 0.172, p = .069, 95% CI [�0.025;
0.651]; d = 0.17).

Importantly, however, our analyses demonstrated a
significant Temporal Social Comparison � Competition
interaction (log-odds = �0.736, SE = 0.227, p = .001, 95%
CI [�1.181; �0.290]; d = 0.41). Planned contrasts (see
Figure 1) showed that, with high competition, temporal
social comparison had a significant effect on social under-
mining (log-odds = �0.879, SE = 0.167, p < .001, 95% CI
[�1.206; �0.551]; d = 0.48), such that participants were
less willing to be matched with a co-participant in the
unfavorable rather than favorable comparison condition.
With low competition, by contrast, the effect of temporal
social comparison on undermining was not significant
(log-odds = 0.586, SE = 0.344, p = .088, 95% CI [�0.088;
1.260]; d = 0.32). Overall, these results replicate Reh
et al.’s pattern of findings (see Table E1 in ESM 1, for a
side-by-side comparison).

Exploratory Analyses

To explore our findings’ robustness, we repeated our anal-
yses (a) without excluding participants that indicated to
have participated in the original study and (b) without
excluding any participants. In both cases, the results were
nearly identical to the ones reported before (see ESM 1,
Table E2). Moreover, we repeated the hypotheses test

Figure 1. Mean ratings of willingness
to be matched with a co-participant as
a function of temporal social compar-
ison and competition. Error bars
denote standard errors.

�2021 The Author(s). Distributed as a Hogrefe OpenMind article under
the license CC BY 4.0 (https://creativecommons.org/licenses/by/4.0)
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using a mixed-design analysis of variance (ANOVA). These
alternative analyses again revealed a significant Temporal
Social Comparison � Competition interaction effect on
social undermining, F(1, 572) = 11.45, p = .001, η2 = .02,
and the interaction pattern was equivalent to the one previ-
ously reported.

Discussion

Extending traditional, static approaches in social compar-
ison theory, Reh et al. (2018) have introduced a new, more
dynamic perspective to this literature. They illustrated that
people draw from their own and others’ performance
developments over time when making social comparisons.
Specifically, the authors showed that unfavorable temporal
social comparisons (i.e., a comparison target’s performance
developing more positively than one’s own) increased social
undermining under conditions of high (but not low) compe-
tition, largely irrespective of a target’s current performance
level.

To examine the robustness of this finding, the present
research offers a preregistered, independent, and high-
powered replication of Reh et al.’s foundational study
(i.e., Study 1a), mirroring the original study’s design. Impor-
tantly, our core results align with Reh et al.’s findings, thus
corroborating their initial conclusions – although the effect
size for the Temporal Social Comparison � Competition
interaction was slightly smaller than in the original study
(i.e., Cohen’s d = 0.41 vs. 0.52; see ESM 1, Table E1).
Our study, therefore, increases confidence in the role of
unfavorable temporal social comparisons for social under-
mining, and it reiterates that such comparisons are particu-
larly important (and potentially damaging) in more rather
than less competitive situations. More generally, our find-
ings underscore the viability of a temporal, dynamic
perspective on social comparison processes, illustrating that
future theory and research may substantively broaden our
understanding of such processes by systematically consid-
ering individuals’ past developments on relevant compar-
ison dimensions. Finally, our results (in conjunction with
Reh et al.’s findings) show that this temporal perspective
may be particularly relevant for social comparisons in speci-
fic contexts, for example, in organizations with a highly
competitive work environment.

Finally, some limitations of our investigation deserve
mention. As noted earlier, we focused on Reh et al.’s
Study 1a to investigate their core theoretical rationale.
Given our study’s supportive evidence in this regard, we
believe future research may benefit from additional replica-
tion efforts pertaining to Reh et al.’s subsequent studies
(e.g., on the mechanisms underlying the effects uncovered

in Study 1a). Moreover, our goal was to replicate the original
study’s procedures as closely as possible. Hence, our
findings cannot speak to the generalizability of these find-
ings to alternative contexts (e.g., other cultures) or specific
demographic groups, and further research investigating
these issues would be valuable.

Electronic Supplementary Material

The electronic supplementary material is available with the
online version of the article at https://doi.org/10.1027/
1864-9335/a000458
ESM 1. Figures E1 and E2. Bogus performance graph in the
favorable/unfavorable temporal social comparison condi-
tion. Table E1. Comparing results between present study
and Reh et al. (2018), Study 1a. Table E2. Results with
and without exclusion of participants.
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