Brohmer, H., et al. (2021). Do Behavioral Observations Make
People Catch the Goal? A Meta-Analysis on Goal Contagion.
International Review of Social Psychology, 34(1): 3, 1-15. DOl
https:/doi.org/10.5334/irsp.428

a . INTERNATIONAL REVIEW
== OF SOCIAL PSYCHOLOGY

RESEARCH ARTICLE

Do Behavioral Observations Make People Catch the
Goal? A Meta-Analysis on Goal Contagion

Hilmar Brohmer™, Lisa V. Eckerstorfer®, Robbie C. M. van Aert* and Katja Corcoran®s

Goal contagion is a social-cognitive approach to understanding how other people’s behavior influences
one’s goal pursuit: An observation of goal-directed behavior leads to an automatic inference and activation
of the goal before it can be adopted and pursued thereafter by the observer. We conducted a meta-
analysis focusing on experimental studies with a goal condition, depicting goal-directed behavior and
a control condition. We searched four databases (Psychinfo, Web of Science, ScienceDirect, and JSTOR)
and the citing literature on Google Scholar, and eventually included e = 48 effects from published stud-
ies, unpublished studies and registered reports based on 4751 participants. The meta-analytic summary
effect was small — g = 0.30, 95%C/ [0.21; 0.40], 2 = 0.05, 95%C/ [0.03, 0.13] — implying that goal
contagion might occur for some people, compared to when this goal is not perceived in behavior. However,
the original effect seemed to be biased through the current publication system. As shown by several
publication-bias tests, the effect could rather be half the size, for example, selection model: g = 0.15,
95%CI [-0.02; 0.32]. Further, we could not detect any potential moderator (such as the presentation of
the manipulation and the contrast of the control condition). We suggest that future research on goal

contagion makes use of open science practices to advance research in this domain.
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Introduction

Goals are essential to many species’ existence. Understood
as representations of desired states that are attainable
through action (Kruglanski & Kopetz, 2009), they deter-
mine the upcoming steps of living beings as they strive to
achieve something, be it nourishment, sex, company, or a
place to hide. Humans are no exception, but beyond these
aforementioned basic needs (Jolly, 1976; Maslow, 1943),
our complex cognitive structure allows us to incorporate
many goals in our daily life, like ‘catching the train to the
workplace,’ ‘going grocery shopping,’ or ‘going jogging
after work." Moreover, we can plan ahead so that our daily
goals serve as a means for higher-order goals like ‘earning
money,’ ‘being healthy,” or ‘keeping in shape,” which usu-
ally serve self-regulatory purposes in the long run (Carver
& Scheier, 1981, 2012). However, it is also due to our cog-
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nitive architecture that we often monitor other people’s
behavior as this can contain important information (e.g.,
My colleagues bring their home-cooked meals for lunch — 1
also want to live healthily!). Consequently, observing other
people’s goal-directed behavior might affect our own goals.

We can take others as a source to adjust our goals. A
social-cognitive approach to this phenomenon is provided
by the theory of goal contagion (henceforth, GC), which was
introduced by Aarts and colleagues (Aarts, Dijksterhuis, &
Dik, 2008; Aarts, Gollwitzer, & Hassin, 2004) more than
a decade ago. As much research has been conducted on
this topic, we intend to summarize the evidence for GC
in a meta-analysis and search for potential moderators. To
do so, we will first provide a clear description of GC, based
on theoretical introductions and empirical studies in the
literature. We need to overcome vague concepts and para-
digms to formulate precise guidelines for the later extrac-
tion of studies and effects in the meta-analysis.

The process of and evidence for goal contagion

The original authors of the first GC studies based their the-
oretical approach on the spontaneous causal inferences
framework (Hassin, Bargh, & Uleman, 2002), which pos-
its that people make spontaneous inferences about traits.
For instance, the observation of a person offering to help
someone else likely leads to the inference that this person
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might be helpful in general. However, Aarts et al. (2004)
extended this idea from traits of the observed person to
the goals she/he is pursuing. Thus, an observed helpful
behavior could be an indicator for both the observed per-
son'’s trait of being helpful in general, but also for his/her
current goal of offering help. The latter is the prerequisite
for the GC process.

The process of GC can be described as follows: People
observe others behaving in a certain way and infer their
goals quickly, automatically, which may happen outside
their conscious awareness (Aarts et al., 2004; Hassin et
al,, 2005). If this inferred goal has some relevance to the
observers, they are inclined to adopt this goal thereaf-
ter. This way, GC is actually a two-step process, predict-
ing a goal-directed behavior of an observer, following the
automatic inference and activation of that goal through
observations. Laurin (2016) even compared GC to a misat-
tribution process, because the automatically inferred goal
of the other person is mistakenly attributed to the self and
thus directs the observer's thoughts and actions. Hence,
this inference step is often operationalized through vari-
ables that do not refer to the goal itself, but assess the
activation of the goal indirectly (e.g., a lexical decision
task with goal-related words refers to the speed of partici-
pants). This is also theoretically sensible and in line with
regard to GC's origin in the spontaneous causal inference
framework (Hassin et al., 2002), as described above.!

Nonetheless, research on GC also does not entirely
exclude less automatic pathways from the model: indeed
GC research sometimes reports direct (sometimes also
referred to as ‘explicit’) measures of goal inference as
manipulation checks or additional dependent variables
(DVs) (Dik & Aarts, 2007; Jia, Tong, & Lee, 2014) that make
direct reference to the goal (e.g., asking participants ‘what
the person in the text tries to achieve’).

Several studies have presented evidence for the exist-
ence of GC. Three aspects become apparent from the
empirical literature: First, different research teams have
tested a wide array of diverse goals. Therefore, the GC
effect was shown for goals ranging from having casual sex
(Aarts et al., 2004) to behaving prosocially (Dik & Aarts,
2007) to achieving high scores in a task (Leander & Shah,
2013) to dieting (Lee & Shapiro, 2015). Second, in most of
the literature, GC manipulation is accompanied by mod-
erators that might operate in a unique way for some goals
but potentially not for others. For instance, an observed
person showing extra effort in his or her behavior (as mod-
erating condition) might be beneficial for the observer
adopting a prosocial goal (Dik & Aarts, 2007), but not for
self-serving goals such as earning money (Corcoran et al.,
2018). Third, although goal contagion is often conceptual-
ized as a mediation (where automatic activation mediates
the effect between goal observation and goal adoption),
most studies focus on either demonstrating the automatic
activation of the observed goal or behavioral measures as
goal adoption without looking at activation (for excep-
tions that focus on both, see Corcoran et al., 2018; Dik &
Aarts, 2007; Jia et al., 2014). Recently, more labs, including
our own lab, have attempted to contribute to the body
of research on GC by testing both formerly used and new
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goals, as well as the two-step model, including modera-
tors (Brohmer et al., 2018; Corcoran et al., 2018; Wessler &
Hansen, 2016). Interestingly, these attempts often yielded
effects close to zero, although sample sizes were much
larger than in previous studies.

Because these studies demonstrated that the GC effect
does not seem to be as robust as could be expected from
the previously published literature, we reasoned that
a meta-analysis on GC would be advantageous. On the
one hand, we wanted to 1) summarize the evidence for
GC, 2) discern the statistical evidence for the automatic
activation process and behavioral measures, and 3) iden-
tify further moderating effects that might turn out to be
important across goals. Hence, our motivation was to see
which goals that people perceive in others are truly affect-
ing their own goals and under which conditions. On the
other hand, we also wanted to test and correct for poten-
tial publication bias to obtain more accurate effect size
estimates, which has proven to be effective in other social-
psychological research (Francis, 2012; Kithberger, Fritz, &
Scherndl, 2014; Lane & Dunlap, 1978).

Potential moderators

In accordance with the aforementioned three points, we
selected the DV that was used (henceforth: DV category)
as a first moderator of interest, which has the advantage
of being relatively objectively identifiable: it can be auto-
matic goal activation or goal pursuit (including behavio-
ral intention). Automatic activation as indicator of a goal
inference is usually measured via variations of the lexical
decision or word completion task (e.g., Dik & Aarts, 2007).
Goal pursuit contains both behavioral measures and an
expression of intention (see supplementary document:
https://osf.io/jx7rc/).

Our second moderator of interest differentiates elicited
goals to test the idea that some goals might be more con-
tagious than others. There are many dimensions on which
goals might differ. We decided to look at goals based on
how many people would pursue this goal, which hints at
whether a goal can be perceived as quite ‘common’ (hence-
forth: common goal). Crucially, this moderator is useful
because the GC process is theorized to be strengthened
when observers assign a high or positive value to the goal
that they infer (Aarts et al.,, 2004; Brohmer et al., 2018;
Corcoran et al., 2018). If a goal is pursued by a majority
of people, this indicates a high value in the eyes of many
and demonstrates a broader relevance. This in turn could
make it more likely from the perspective of a specific indi-
vidual (such as a study participant) that he/she might also
assign a high value to this goal, which should foster the
GC process. Therefore, common goals might be more con-
tagious overall.?

The last two moderators have a more methodological
focus and might provide insights into how best to study
GC. The third moderator will be the presentation of stim-
ulus material, depicting a goal-directed behavior (hence-
forth: presentation). This measure is relatively objective: as
most stimulus material could be expected to be identifi-
able as texts or video clips and animations, these forms
being most likely to depict behavior in a standardized
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form. More vivid materials — such as videos — showed
stronger effects in other intervention contexts (e.g.,
Soetens et al., 2014; Walthouwer et al., 2015). Therefore,
we assume that video clips and animations might be more
effective to elicit GC than texts.

Lastly, we are also interested in to what extent the con-
trol conditions for each study might be perceived as neu-
tral or contrary to the goal (henceforth: contrast control).
For instance, for an observed prosocial goal in an experi-
mental condition (i.e., someone provides help to another
person), a neutral condition could be a situation without
a prosocial context (i.e., nobody needs help). A situation
contrary to the goal could be when selfish behavior is
observed (i.e., someone does not provide help, although
he or she could). It is expected that control conditions
that are contrary to the goal might result in a stronger
GC effect as the contrary condition might inhibit the goal-
directed behavior much stronger than a neutral control
condition.

Method

We defined general inclusion criteria for extracting pub-
lished articles from databases and specific inclusion cri-
teria to identify relevant studies in those papers. In addi-
tion, we developed our coding scheme for the GC studies
based on a preliminary coding of five original papers.
This was necessary due to differences in reported statisti-
cal information, which often affect the extraction of rel-
evant effects. Hence, we used those five studies to gain
general experience for the coding and how to deal with
limited information. Those three steps — general inclusion
of papers, specific inclusion of studies, and the coding of
relevant effects — will be described in the following para-
graph. All materials, data, codes, and a PRISMA- guidelines
checklist for meta-analyses can be accessed in the accom-
panying Open Science Framework (OSF) project folder
(https://osf.io/mxepy/).

General inclusion criteria for articles and database
search

General theoretical eligibility

Prior to the database search, we committed ourselves to
a definition and general criteria of GC as the benchmark,
which we derived from the literature (e.g., Aarts et al.,
2004; Dik & Aarts, 2007) and summarized in three crucial
points.

First, for GC to occur, an observer has to observe or read
about a behavior by another person that implies a certain
goal, but the goal is not explicitly mentioned. This is cru-
cial for GC from a theoretical perspective, as a behavior is
the originator of the proposed cognitive process of goal
inference. This distinguishes GC from other routes of goal
activation, such as goal priming (e.g., Bargh, et al. 2001;
see also Weingarten et al., 2016), in which the goal itself
is presented as a semantic concept. Second, the goal gets
activated in the observer based on an inference of the
observed behavior. This inference is assumed to happen
automatically and outside the observer's conscious aware-
ness (Aarts et al., 2008; see also De Houwer & Moors, 2010).
Third, even though the GC process should ultimately lead

to the adoption of the goal by the observer resulting in
goal-directed behavior or intentions, we also accepted
studies focusing on studies on goal activation. From a
design-specific viewpoint, GC should be demonstrated in
an experimental-psychological study. That is, there has to
be a goal manipulation including an experimental condi-
tion, in which participants observe a goal- directed behav-
ior and (some sort of) control condition, followed by a
measure of automatic goal activation or goal pursuit.

The second and third point are not independent: the
inference of the goal in the observer is theorized to occur
quickly and automatically outside conscious awareness
after the observation (Aarts et al., 2004, pp. 24-25). It has
to be reiterated that non-automatic inference is usually
of minor interest in GC-related research and therefore
direct measures of the outcome rather serve as a manipu-
lation check, which is why we do not include it as a central
part of our definition. Only after an automatic inference
should goal adoption occur, which is typically measured
in participants’ goal-directed behavior (i.e., goal pursuit)
or intention for goal-directed behavior. Notably, inference
is often described as a mediator between observation and
adoption of the goal, but as the path from inference to
goal pursuit or intention is rarely studied, we will focus
on the relationships between goal manipulation and goal
inference or goal pursuit.

The theory on GC does not set restrictions on the goals
to be elicited. In accordance, the preliminary coding of the
five papers revealed the use of a diverse range of goals.
Therefore, we set no restriction either, and recognized all
kinds of goals — be they ‘academic achievements’ (Wessler
& Hansen, 2016), ‘being helpful’ (Dik & Aarts, 2007), or
‘having casual sex’ (Aarts et al., 2004). In the same vein,
we expected that in an experimental setting the focal goal
toward which the behavior is directed should be rather
obvious to strengthen the manipulation (although behav-
iors are sometimes multifinal, see Shah, Kruglanski, &
Friedman, 2003).

Systematic search

After fixing definition and criteria, we conducted a sys-
tematic search between March and April 2018 in four
databases for published work, namely Psychinfo, Web of
Science, ScienceDirect, and JSTOR. In all four databases,
we applied a similar search logic: we looked in the title,
abstract, and keywords for the term ‘goal’ in combination
with ‘contagion,’ ‘social learning,’ ‘modelling,’ ‘modeling,’
‘role model,’ ‘social standard’ and its alterations, compari-
son standard’ and its alterations, or ‘observational learning’
(for specific search syntaxes, see https://osf.io/w8b9m/).
The initial systematic search resulted in k= 2821 articles.

Screening of articles

The articles were split equally among three trained stu-
dent assistants, who applied the criteria of the general
theoretical eligibility to separate relevant from irrelevant
papers based on titles and abstracts. This culminated in
k = 30 articles that remained of interest. Afterwards, the
same coders applied the same criteria again, by looking
into the 30 articles in more detail. After this screening, 17
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articles had to be excluded, as it turned out they were not
eligible, and 13 relevant articles (including the five pre-
liminary articles) and one registered report (see section on
unpublished studies) were kept.

Additional searches
However, some potentially relevant GC articles did not show
up during this search, which is why we decided to perform
an additional browsing in citing literature on Google Scholar
and in the reference lists of articles that we obtained from
the systematic search. We also performed another extended
search on Psychinfo for studies with adult samples, using
the keywords observational learning,” ‘role model, and
‘social learning.” For this search, we excluded the word
‘goal’ to make sure we would not miss studies conceptually
related to GC, despite not employing the same wording.
These procedures — the additional browsing and
extended search — yielded a total of k = 2908 articles
and documents (including the ones from the previous
paragraph). We again checked the content of the articles,
which yielded an additional k= 12 articles. These seemed
to be of relevance due to a fitting experimental setup,
although they did not necessarily self-identify as being GC
related. In total, we found k = 24 articles that were of rel-
evance as they potentially contained studies that would fit
in this meta-analysis (see Figure 1).

Specific inclusion criteria for studies in published
articles

After coding all studies that were initially theoretically eli-
gible (resulting in a total of e = 96 effects that measured
automatic goal activation or goal pursuit; e = 127 when
also including explicit inference measures), we proceeded
to look into the method sections of all selected studies to
see if they also fit our specific inclusion criteria.> These
criteria encompassed points such as whether there was
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an identifiable goal the authors wanted to elicit in their
experimental design, whether participants were adults
of at least 18 years of age, and whether the specific goal
the experimenters wanted to trigger was not mentioned in
between the manipulation and the measurement of the
DV. This last point is crucial for a clear distinction of GC
from goal priming because GC includes a goal-inference
step, which would be obsolete if the goal is mentioned
before the DV is measured. Other points were that the
goal-directed behavior of the observed person was not
identical to the one shown by the participant, in order to
distinguish GC from role modeling (Morgenroth, Ryan, &
Peters, 2015) or mimicry (Chartrand & Lakin, 2013), and
whether the control condition differed sufficiently from
the experimental condition (i.e., by not using an attenu-
ated version of the experimental conditions). Finally, it
was important that sufficient statistical information was
reported according to our preliminary set criteria for the
extraction of effects (see below).

We applied these specific criteria study by study to iden-
tify suitable effects (as there is often more than one DV
measured per study) and had to exclude 38 effects, leaving
e = 58 effects. Some of these effects were taken from the
same studies and had to be either combined (e.g., if two
effects from the same study were based on automatic acti-
vation) or reduced to the preferred effect (i.e., only pursuit
was used when there was automatic activation and pursuit
measured). Finally, this left us with e = 48 effects for the
confirmatory analysis. It has to be noted that some effects
from self-identified GC studies had to be eliminated from
the confirmatory analysis - for instance, if goal pursuit
was too close to the manipulation or the goal manipula-
tion itself was too explicit about the goal. Those individual
coding decisions that did not fit the criteria are marked in
the accompanying spreadsheet as excluded (see https://
osf.io/w8b9m/).

Search of data bases:
PsychINFO, ScienceDirect, Web

of Science, JSTOR, OSF
Did not fit general inclusion k=2908 All unpublished effects and
criteria (Ko, = 2883) effects from RRs
- Topic (2606) e=32
- Book (57)
- Other meta analysis (10)
- Review (34) All articles
- Other (176) (without RRs and unpublished

studies)
k=24%*

Effects: unpublished and RRs

Confirmatory  Extended

e=13 e=15

Effects for the CONFIRMATORY
analysis (after applying specific
inclusion criteria)
e=35(k=14)

Effects for the EXTENDED
analysis (w/o specific inclusion
criteria)
e=56

Total number effects for the
CONFIRMATORY analysis
€cont = 48

Effects based on hypotheses by
original authors
€hyp =96

Total number effects for the
EXTENDED analysis
€ =71

Figure 1: Decision tree for search for articles leading to the confirmatory and extended analysis; * including effects that
did not fit inclusion criteria, explicit inference, and effects from five preliminarily coded articles; all e = 127 coded

effects can be found in the data matrix online.
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Unpublished studies and studies from registered
reports

We also looked for unpublished studies via the OSF and
ProQuest using the same search terms as before (see
search syntax in the OSF). Furthermore, we contacted rele-
vant labs via email, asking whether there are more unpub-
lished GC studies available. Neither approach yielded
further results. Hence, we could only include effects from
our own lab, which were not published at the time of the
coding procedure, and published studies from registered
reports (henceforth: RRs). As RRs employ the main peer-
review procedure before the data collection and therefore
before any bias can occur, they have to be treated differ-
ently from common publications (see Chambers, 2019).
Data and codes for the extraction of effects from these
studies, along with preregistrations when available, are
also provided online.

Criteria for the extraction of relevant effects

We intended to code effects and variables that can broadly
be summarized in four categories and which will be dis-
cussed in the following sections: effects relevant for
GC (confirmatory effects); effects from all studies that
passed the initial criteria of general theoretical eligibil-
ity (extended effects); effects hypothesized by the origi-
nal authors (originally hypothesized effects); and poten-
tial moderators. The coding was done for all effects that
passed the initial criteria for general theoretical eligibility.

Effects for the confirmatory analysis
We determined clear criteria for the extraction of relevant
confirmatory effects. We were interested in DVs that rep-
resented automatic activation, goal pursuit or behavio-
ral intention. However, these effects of the DV could be
present as either main effects or simple effects in factorial
designs (i.e., with independent variables in interaction).

We took the main effect if this was the only manipula-
tion (i.e., a goal vs. control group) or when the original
authors expected an attenuation of the GC effect through
a second factor as a moderator. This latter case implied
that the GC effect was present in both conditions of the
second factor, although to a different degree.

There were two situations, in which we would consider
a simple effect (i.e., the GC effect as observed in one spe-
cific condition of factor 2): first, when a knockout effect
was expected (i.e., there is the GC effect in the first condi-
tion of factor 2, but there is no effect in the second condi-
tion of the factor 2); and second, when a crossover effect
was expected (i.e., there is a reversed effect in the second
condition of factor 2; see Giner-Sorolla, 2018).

Furthermore, it could be possible that there were more
than two conditions present on a factor. If this was the
case, whereby the additional condition was a second con-
trol condition (e.g., control 1 vs. control 2 vs. goal), we
took the effect that was most neutral and least opposed
in comparison to the goal condition to ensure that the
GC effect was not driven by the opposed control group.
If more than two groups were present on the goal factor,
whereby the additional condition was a second goal con-
dition (e.g., control vs. goal low vs. goal high), we would

aggregate the goal conditions as they both manipulated
the goal of interest (see coding scheme: https://osf.io/
jyom3/).

Means, standard deviations (or standard errors), and
group sizes were crucial descriptive statistics for the cal-
culation of the effect size Hedges' g, which is the stand-
ardized mean difference Cohen's d corrected for positive
bias (Hedges, 1981). During the coding phase, we found
that reporting standards varied strongly across papers.
Therefore, when descriptive statistics were not reported in
studies, we based the calculation of the effect sizes on test
statistics like t-values, F-values, x2-values and r-estimates.
An automated procedure is provided by Del Re’s R pack-
age compute.es (Del Re, 2015).4

Effects for the extended analysis

Using our definition and our conservative inclusion crite-
ria for GC might have a side effect: our attempt at higher
precision could work at the expense of variance that could
explain moderating effects. That is, because we will prob-
ably have to exclude several studies for the confirmatory
analysis, we will also reduce our chance of identifying
moderating conditions. Therefore, we will conduct an
extended, not preregistered analysis using all effects that
passed the initial criteria for general theoretical eligibility,
e=96. Again, similar effects from these studies were com-
bined, resulting in a sample of e= 71 effects.

Originally hypothesized effects

The originally hypothesized effects, which are the hypoth-
esized effects in the primary studies by the original
authors, were not always equivalent to the relevant effects
for this meta-analysis as the former could contain specific
interactions with other variables (e.g., other manipula-
tions) that could deactivate or even reverse the goal conta-
gion effect. Therefore, both effects have to be clearly dis-
tinguished to avoid certain effects being falsely attributed
to GC alone (for a recent example of such a case see Crede,
2019, in response to Cuddy, Schultz, & Fosse, 2018). P-and
Z-values for these effects were extracted for additional
publication bias tests and power estimations (Schimmack
& Brunner, 2017, 2019; Simonsohn, Nelson, & Simmons,
2014, 2019). Results of these tests complement the main
results and are reported in the supplementary document
(see https://osf.io/jx7rc/).

Moderators

As the GC effect was expected to be heterogeneous across
studies, we intended to identify potential moderators
of this effect, which we described in the theory section
and in the supplementary materials. They encompass DV
category (activation vs. pursuit), common goal (number
of people expected to pursue the goal), presentation of
manipulation material (texts vs. video clips and anima-
tions; excluding single pictures), contrast control (neutral-
ity of the goal condition), and self- versus other-directed
goal (exploratory moderator). Other differentiations, such
as whether the goals are more short-term versus more
long-term oriented or approach-related versus avoidance-
related implying wins and losses might also be of interest.
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However, due to the relatively low number of studies (see
results section), we decided to test a restricted number
of moderators, thereby avoiding an inflation of the false-
positive error rate.

Results of the Meta-analysis

Analyses were conducted in R (R Core Team, 2019), using
the metafor package (Viechtbauer, 2010, 2017), the robu-
meta package (Fisher, Tipton, & Zhipeng, 2017), puniform
(van Aert, Wicherts, & van Assen, 2016), weightr (Coburn
& Vevea, 2019; Vevea & Hedges, 1995), and ggplot2
(Wickham, 2019).

Agreement for all codings was assessed based on the
rating of two trained raters, who applied the specific
inclusion criteria for all studies and extracted the rele-
vant effects. The agreement was low for all coded effects,
k = .35 and also for the hypothesized effects, « = .42,
despite our carefully developed coding scheme (https://
osf.io/jy9m3/; for details, see supplementary document:
https://osf.io/jx7rc/). We conducted the confirmatory
and extended analysis using the second rater’s codings
to see whether the summary effect would be different
compared to rater 1. Interestingly, this was not the case:
Despite nominal differences in individual estimates across
raters, which yielded low reliability scores, the conclusion
remained the same (see supplementary Figure S2). In the
following, we will report results only from the first rater
as the large majority of discussions upon initial disagree-
ment resulted in agreeing with his codings.

Confirmatory and extended analysis

We conducted the random-effects meta-analysis using
the restricted maximum likelihood (REML) estimator for
estimating the between-study variance in true effect size
for e = 48 effects (see Figure 1) from the published and
unpublished literature. We opted for the random-effects
model instead of the equal-effect model, because we
wanted to estimate the average true effect size in the pop-
ulation from which the effects were randomly sampled
(Borenstein et al., 2010). Those effects represented either
a measure of automatic activation or goal pursuit and
were based on 4751 participants. The results indicated
a small summary effect of GC, Hedges' g = 0.30, 95%CI
[0.21, 0.40]° (see Figure 2A), which was accompanied by
some heterogeneity across studies, Q(47) = 113.00, p <
0.001, © = 0.05, 95%CI [0.03, 0.13], P = 57.57%, 95%CI
[40.19%, 77.67%], H* = 2.36, 95%CI [1.67, 4.48]. The
extended analysis was based on more effects, e = 71, and
yielded the same effect, g=0.30, 95%CI [0.22, 0.37], and
a similar amount of heterogeneity, Q(70) = 153.38, p <
.001, © = 0.05, 95%CI [0.03, 0.11], P = 53.46%, 95%CI
[37.93%, 71.61%], H? = 2.15, 95%CI [1.61, 3.52] (see
Figure 2B).

For the previous analyses, we combined intention and
behavior/goal pursuit. As a behavioral intention can also
be seen as different from actual behavior, we additionally
report pure behavioral results for the confirmatory data
(e= 26, Figure 2C), g = 0.30, 95%CI [0.16, 0.44], Q(25) =
73.27, p<.001, © = 0.08, 95%CI [0.04, 0.26], P = 67.90%,
95%CI [48.93%, 87.29%), H? = 3.12, 95%CI [1.96, 7.87],

Brohmer et al: Meta-Analysis on Goal Contagion

and extended data (e = 40, Figure 2D), g = 0.31, 95%CI
[0.21, 0.41], Q(39) = 92.96, p < .001, 2 = 0.05, 95%CI
[0.02, 0.14], P = 56.78%, 95%CI [36.18%, 77.84%)|, H? =
2.31, 95%CI [1.57, 4.51]. As one can see, these effects are
no different from the larger data sets.

Publication bias and correction

To assess potential publication bias, we first correlated
the sample size per study with the size of the effect.
The negative and significant correlation (see Figure 3A)
hinted at potential publication bias as studies with a
smaller sample size yielded larger effects (Kiihberger et
al., 2014). We split the data into published and unpub-
lished relevant effects, where unpublished effects also
included effects from RRs, as most publication bias
corrections require traditional publications (without
preregistration) only. Effects from both subgroups dif-
fered considerably: The summary effect of the published
studies was larger, g = 0.42, 95%CI [0.34; 0.50], Q(34)
= 4112, p = 0.187, 2 = 0.003, 95%CI [0.00, 0.08], P =
5.83%, 95%CI [0.00%, 61.19%], H* = 1.06, 95%CI [1.00,
2.58] than that of the unpublished studies, g = —0.01,
95%CI [-0.10; 0.08], Q(12) = 15.76, p = 0.900, T = 0.004,
95%CI[0.00, 0.10], 2 = 15.24%, 95%CI [0.00%, 80.62%],
H? = 1.18, 95%CI [1.00, 5.16], which in turn yielded an
effect very close to zero (i.e., no effect). Interestingly, het-
erogeneity was much smaller and nonsignificant in the
subgroups, indicating limited potential for moderating
effects.

We proceeded by funnel-plotting the effect sizes of
the published effects against the standard errors of the
effects (see Figure 3B). Egger's regression (Egger et al,
1997), which is depicted as the diagonal dashed line in
Figure 3a, b =245, t = 4.86, p < 0.001, also suggested
that small-study effects were present and one possible
cause of small-study effects is publication bias. The esti-
mates for the other three models yielded similar results
and can be found in Supplementary Table S1.

Next, we applied several older and more recent correc-
tion methods for the effect size estimate (descriptions
are provided in Table 1).° For both the confirmatory and
extended model, all corrections brought the estimate
closer to zero. Assuming that the true effect is around g =
0.15, this corresponds to 17 to 22 participants that have to
be exposed to a goal contagion manipulation in order to
find one person who is actually influenced by the observa-
tion compared to a control group.’

Results for the moderators

We conducted meta-regressions for all preregistered (i.e.,
presentation, DV category, common goal, and contrast con-
trol) and exploratory moderators (prosocial/cooperative
goal vs. self-serving goal) individually and controlling for
the other variables. However, results were always similar:
There was virtually no evidence that any moderator showed
an expected effect (see Figure 4). Only the zero-order
effect of contrast control had a slope coefficient different
from zero, which was also tiny in size. However, when we
accounted for whether the effect came from the published
or unpublished literature, this effect vanished as well (for
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Figure 2: Forest plots for the confirmatory analysis (A), extended analysis (B), behavior only in the confirmatory
data (C), and extended data (D). Note that sample sizes sometimes include decimals as insufficient information on
subsamples were provided in the original articles and we assumed equal-sized cells; thickness of Cls indicates higher
precision.
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Figure 3: Publication bias methods. (A) association between effect size (Hedges' g) and sample size; shades are the
95% CI; (B) association between effect size and standard error in a funnel plot; vertical full line is the raw summary
effect; black full dots are imputed effects for trim-and-fill; vertical dashed line is the trim-and-fill corrected effect; the

diagonal dashed line is Egger’s regression.

Table 1: Different effect size correction methods and Hedges' g with 95% CI. See supplementary document for details.

Correction Description Source Confirmatory Pursuit Extended Pursuit
Approach Model Confirm Model Extend
(e=48) (e=26) (e=71) (e=40)

Trim & Fill ~ Liberal correction based on Duval & Tweedie, 0.33 0.16 0.19 0.19
mirrored studies 2000 [0.22;0.43] [-0.003;0.33] [0.11;0.26] [0.08; 0.30]

PET Conservative correction based ~ Stanley, 2008 -0.12 -0.11* -0.03* —-0.05*

method on the intercept of Egger’s [-0.35;0.11]  [-0.24;0.02] [-0.11;0.06] [-0.17;0.06]
regression (PEESE with asterisk)

Selection  Assigns different weights to Vevea & Hedges, 0.15 0.13 0.06 0.04

model significant and nonsignificant 1995 [-0.02;0.32] [-0.07;0.34]  [0.01;0.11] [-0.002;0.08]
effects

P-uniform  Assumes a uniform van Assen et al., 0.21 0.27 0.13 0.16
distribution of p-values 2015 [-0.05; 0.41] [-0.07;0.54] [-0.10;0.32] [-0.14;0.39]
(p < .05) conditioned on the
true underlying effect size.

P-uniform* Also contains information van Aert et al., 0.17 0.20 0.16 0.15
from nonsignificant effects 2016; van Aert & [0.05;0.29] [0.03;0.38] [0.07;0.25] [0.03; 0.28]
(p=.05) van Assen, 2019

Hybrid Assumes a bias in published ~ van Aert & van 0.11 0.10 0.07 0.07

method effects, but not in unpublished Assen, 2018 [0.001;0.23] [-0.04;0.29] [-0.03;0.18] [-0.07;0.22]

effects

more detailed descriptions, see supplementary document).
Consistent with the results from the subgroups, publication
status as predictor had the strongest effect and was superior
to all other moderators, b= 0.43, 95%CI [0.28; 0.58].

General Discussion

Observing someone pursuing his or her goals can have
a profound effect on ourselves — maybe even to the
extent that we adjust our own goals. The theory on GC
(Aarts et al., 2004) allows a social-cognitive approach to

this phenomenon, according to which an observation of
someone's goal-directed behavior will lead to an auto-
matic inference and activation in the observer and poten-
tially to a behavior towards a similar goal. Here, we set out
to summarize the evidence for GC in a meta-analysis and
to identify moderators of this process, which is based on
48 effects for the confirmatory analysis and 76 effects for
the extended analysis.

First, we initially found an overall summary effect
of Hedges' g = 0.30. But this effect can be described as
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Figure 4: Meta-regression to identify moderators. Bubble size indicates sample size of the study; estimates in the
panels are zero-order and for the black lines; continuous moderators are based on a pre-study and are centered on the
scale-midpoint; rectangles contain potentially interesting effects (details, see supplementary document); additional
estimates: (A): gray line: b=-0.01, 95%Cl [-0.30, 0.28], dashed line: b=-0.09, 95%CI [-0.25, 0.06]; (B): gray line: b
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small, and it seems to be biased through the current state
of the publication system. On average, published studies
reported larger effects, g = 0.42, than unpublished stud-
ies and RRs, g = —0.01. Publication bias correction meth-
ods estimated the effect size to be around half the size
of the uncorrected summary effect. The suggestion of a
true effect around g = 0.15 was further supported by the
extended analyses after correction. All in all, GC appears
to have a rather soft effect, as one needs around 20 peo-
ple to find one person being affected by the observation.
Hence, with regard to the GC effect, observing others is
not something that can be expected to distract people all
the time from their daily activities. Rather, the GC effect,
if it exists, might be limited to particular instances in con-
texts that are hard to pinpoint, which also becomes clear
by looking at the moderators.

Second, when looking at the DV category, there was no
noteworthy difference between behavioral and automatic-
activation outcome measures. This is somewhat surprising
as one could expect stronger effects of activation, regarded
as prerequisite for a goal to be adopted. Furthermore,
focusing on behavior only goal pursuit (without intention
for behavior) yielded similar effects as the overall analysis.
Taken together, we found no evidence indicating that the
GC is stronger or more easily detectable depending on the

deployed DV (automatic activation, intention for behav-
ior, or behavioral goal pursuit).

Third, we did not find evidence for moderating effects,
which we discuss in more detail in the supplementary
materials (see https://osf.io/jx7rc/). Only the effect
between the GC condition and the control condition
became slightly more pronounced the more contrary
the goals in both conditions were. But given that several
studies used control conditions contrary to the goal con-
dition (e.g., Dik & Aarts, 2007; Laurin et al., 2016), it is
surprising that this effect is not much more pronounced.
One reason why contrary-goal control conditions are not
as effective as one would think could be that they often
indirectly imply the actual goal (Moskowitz & Gesundheit,
2009). For instance, reading about participants doing
voluntary work (as a goal contrary to earning money; see
Aarts et al., 2004) could still activate the goal of earning
money in some participants (e.g., Corcoran et al., 2018)
and hence reduce the GC effect.

Fourth, the unpublished studies used larger sam-
ples than the published studies, which contributed to
their higher precision (i.e., smaller confidence intervals).
However, it has to be pointed out that the unpublished
studies differed on aspects other than larger samples.
Foremost, they partially used different goals, such as
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physical activity, which were not used in any of the pub-
lished studies. Hence, it is possible that aspects regarding
the goal selection contributed to the considerably smaller
effects.

As with many meta-analyses in psychology, this one,
too, suffers from deficiencies. An obvious limitation is
probably the partially low interrater agreement scores. We
intended to ensure that our preregistered coding scheme
would produce similar results independent of the raters as
this is currently not the standard in quantitative research
(Maassen et al., 2019). This turned out to be difficult as both
the relevant effects and originally hypothesized effects
were often not clear enough to the coders, despite exten-
sive training with five preliminarily coded articles as pilot.
Hence, the low scores might partly depend on the experi-
ence level of the coders and partly on the large variation of
the experimental designs. The latter point should not be
underestimated: Different designs result in different effect
sizes, which have to be transformed into common effect
sizes, which in turn can introduce bias. Concerning the
first point, it is important to note that discussions solved
most of the disagreements. Moreover, when we conducted
meta-analyses for the different raters, the overall effects
did not differ, despite differences in individual effects. This
result, however, has to be treated with caution as studies
were not randomly assigned to these raters.

An issue related to varying designs that lowered the
interrater agreement was the ambiguity of the goals
and their respective operationalization as manipulation
and DV. This ambiguity is problematic from a theoreti-
cal perspective because it might imply that the theory
is not specific enough. This will be illustrated by looking
at achievement goals here, but could really be demon-
strated with other goals as well. Achievement goals were
used several times to demonstrate the GC effect, but the
manipulations and outcome variables were treated differ-
ently by different authors (i.e., concepts instead of stud-
ies were replicated; see Chambers, 2017), which makes
it difficult to conclude that achievement goals generally
show or do not show a GC effect. For instance, Leander
and Shah (2013, Study 3a) had participants read about a
student who had either an immediate or distant deadline
for a semester paper (manipulation), which led subjects to
work with higher or lower persistence on anagram tasks,
respectively (DV): the closer deadline exerted a larger GC
effect. Tobin, Greenaway, McCulloch, and Crittall (2015,
Study 1) used a similar manipulation but had participants
write an essay and its quality was assessed by different
raters as DV. In both examples, the original authors argued
that the behavioral outcome measure was indicative of an
achievement goal being activated. In other examples, the
manipulation materials also differed (e.g., Dik & Aarts,
2007; Brohmer et al., 2018). It has to be emphasized that
a high degree of ambiguity of conceptually similar stud-
ies was the rule rather than the exception. And this ambi-
guity was fueled even further by differences of control
groups and additional interacting variables.

Given this variety, it is even more interesting that
only moderate heterogeneity across studies was found.
In light of this, two interpretations are possible: either
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the corrected summary GC effect across studies that we
extracted is so clear that it truly represents an existing
effect, or the summary GC effect is no more than an arti-
fact of consistently selective reporting in the literature,
independent of the designs. The strong evidence for publi-
cation bias for both the extracted effects and the originally
hypothesized effects (see supplementary document) along
with the drop in estimated between-study variance after
the publication-bias correction rather indicate the latter.

Certainly, we do not intend to dismiss individual stud-
ies or even the theory on goal contagion as a whole. In
fact, goal contagion remains an elegant approach to
explain how people can become inspired by their peers,
which needs to be explored further. However, similar to
other topics of social psychology (e.g., Friese et al., 2017,
O'Donnell et al., 2018; Simmons & Simonsohn, 2017),
goal contagion also suffers from many early studies that
showed unreasonably large effects with low sample sizes.
Future studies should avoid these pitfalls of low power,
which increase both false-negative and false-positive
findings.

Furthermore, the theory in its current state seems to
be underspecified, despite 15 years of research. There are
many examples for this underspecification: for instance,
it is not clear whether measuring the accessibility of a
goal concept already suffices to say that a goal inference
took place, whether goal inference could or needs to occur
quickly and automatically or whether a successful GC
process should manifest itself in goal pursuit only or in
behavioral intentions likewise. One reason for this under-
specification lies potentially in a body of research without
close replications and where new studies almost always
introduced changes in the research designs. Changes in
research designs to identify the boundaries of a theory
are, of course, important for the development of a theory.
But they become problematic when the empirical basis
for extended designs is uncertain and thin (see Chambers,
2017, Chapter 3). Moreover, some changes in the research
designs of published studies did not correspond well
to the original theory, which does not allow for more
nuanced conclusions.®

As a starting point for future research on goal conta-
gion, we think that the theoretical processes underlying
GC must be better specified (e.g., by clearly identifying
causal effects, or by applying computational modeling
techniques, see e.g., Rohrer, 2018; Smaldino, 2019; Guest
& Martin, 2020). Also, one should assume very small GC
effects of standardized mean differences of around 0.15,
based on the publication bias methods for the confirma-
tory and extended analyses. This, of course, corresponds to
sample sizes of at least 1102 participants (one-sided t-test,
1-B = 0.80, a error probability = 0.05), which, in order to
be achieved, potentially require collaborations between
labs. Anything below this number does not seem to be
reasonable, as the literature does not contain enough reli-
able information on designs that allow for much smaller
sample sizes. Additionally, applying open science prac-
tices, such as data and material sharing and preregistra-
tion, will become necessary so that researchers can learn
from each other more efficiently.
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Conclusion

GC is a social-cognitive approach to understand how
observing others can affect our own goal-directed behav-
ior. However, there are indications of publication bias
within the published literature and most recent studies
yielded effects clustering around zero. Potential mod-
erators that could advance the theory on GC could not
be identified in this meta-analysis, either. We strongly
suggest applying open science practices and determin-
ing the required sample sizes based on a power analy-
sis in future research to bring goal contagion back on
track.

Notes

It has to be noted that the original GC articles
employed the term ‘implicit’ for the automatic activa-
tion and inference processes. As the conceptualization
of ‘implicit’ is vague — it could mean ‘automatic’, asso-
ciative’, or ‘indirect’ (see Corneille & Hiitter, 2020) —
we will stick to the term ‘automatic’ in this article.
Note that in the preregistration, we refer to the ‘com-
mon goal' moderator as ‘basic goal' moderator, see
https://osf.io/zgqub/.

Please note that our specific inclusion criteria were
extended during the coding of articles. Any changes
made to the preregistered coding scheme are docu-
mented online by date (see https://osf.io/w8b9m/).
Note that correlation coefficients r were included
during the coding procedure as it turned out that
some studies reported them, rather than regression
coefficients with accompanying t-values. Additional
exploratory coding that was not considered a pri-
ori is described online and corresponding explora-
tory analyses are reported in the supplementary
document.

> A reviewer suggested Empirical Bayes model, which
yielded a similar effect, g = 0.31, 95% cred. int. [0.22,
0.41].

Note that Trim and Fill has been criticized by meth-
odologists (Terrin et al., 2003; Simmonsohn et al.,
2014). We also preregistered Orwin's Fail-Safe-N
(Orwin, 1983), which has also been criticized and is
recommended not to be used anymore (Becker, 2005;
Simonsohn, Simmons, & Nelson, 2014).

7 We would like to thank the anonymous reviewer who
hinted at using the NNT (number needed to treat) as
an intuitively interpretable effect size. We used Con-
trol Event Rates of 0.2 and 0.5 to reach 17 and 22 par-
ticipants, respectively, see Magnussen (2020).

For example, several studies (Loersh et al., 2008; Fast
& Tiedens, 2010) included emotional and affective
manipulations, but did not explicate how these cor-
respond to the theory on GC. See more examples at
https://osf.io/dkxsr/.
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