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1. Abstract 

Prior research has uncovered a variety of adverse psychological consequences of long-term 

social exclusion, including severe mental health problems. However, the factors that 

contribute to making the experience of long-term social exclusion so harmful have remained 

largely unexplored. The present body of research fills this void by exploring three factors that 

play a potential role in modulating experiences of social exclusion: minimal experiences, 

repetition, and expectations. Experimental studies can inform about the moderating influence 

of each of these factors (or the lack thereof) on reactions to short-term social exclusion, such 

as feelings of social pain. This, in turn, may be suggestive regarding the potential malleability 

of negative consequences in long-term social exclusion. I here present ten studies including 

data from 2544 participants that experimentally examine the influence of these three factors 

on responses following social exclusion. Results offer a clear picture, indicating undiminished 

social pain following social exclusion even when 1) the exclusion experience is minimal, 

2) exclusion occurs repeatedly, and 3) individuals expect exclusion. The use of various 

experimental paradigms, application of different state-of-the-art methods (e.g., Bayesian 

statistics), and conceptual replication across online and offline samples provide a strong basis 

to confidentially conclude that none of these factors alleviate reactions to social exclusion. 

This offers important insights, indicating that one potential reason for the harmful 

consequences of long-term social exclusion is the undiminished intensity of reactions to social 

exclusion regardless of minimal experiences, repetition, and expectations.     
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2. Introduction 

Social exclusion, that is, being left out by others, can have tremendous consequences 

for individuals’ well-being. Particularly long-term experiences of social exclusion can have 

severe consequences, as they have been found to be associated with the development and 

perpetuation of psychopathologies such as depression or anxiety disorders (e.g., DeWall et al., 

2012; Dou et al., 2020; Nolan et al., 2003; Reinhard et al., 2020; Rudert et al., 2021). Social 

exclusion is further discussed as a risk factor for suicidal ideation and behavior (Chen et al., 

2020; Olié & Courtet, 2020) as well as radicalization and violence (Pfundmair et al., 2022). 

Striving for a better understanding of the affective, cognitive, and behavioral processes 

associated with social exclusion, a large body of research in the field of social psychology has 

examined social exclusion from an experimental angle (Williams & Nida, 2022). While this 

research provides many important insights into the consequences of short-term exclusion, 

experimental research is unfit to investigate long-term social exclusion experiences occurring 

in real-life. This is because experimental research involves the induction of social exclusion 

experiences, which in long-term social exclusion would not be feasible from either an ethical 

or a practical perspective (see also Aureli et al., 2020). As a result, experimental research has 

provided limited insights into the mechanisms contributing to the devastating effects of long-

term social exclusion.  

The current work overcomes this limitation and demonstrates how experimental 

research can contribute to the understanding of long-term real-life exclusion experiences. 

Particularly, I will here present three projects each focusing on one factor that potentially 

modulates social exclusion experiences: minimal experiences, repetition, and expectations. 

These factors hold the potential to alleviate reactions in short-term social exclusion, and thus 

can be studied within experimental research. At the same time, alleviated reactions in short-

term social exclusion suggest that the very same factors modulating short-term reactions may 

also hold the potential to reduce negative consequences in long-term social exclusion. 
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In the following chapters, I will first introduce important concepts in the context of 

social exclusion research and will present the current state of research regarding long-term 

consequences of social exclusion. With three different research projects, I will then 

demonstrate how experimental social exclusion research can bridge the gap between 

experiences of social exclusion in experimental settings and long-term social exclusion 

experiences. I will close by integrating the evidence gathered in these research projects from a 

theoretical and practical perspective, and highlight potential future lines of research.   

2.1. The Temporal Need Threat Model 

One of the most prominent accounts of social exclusion, the temporal need threat 

model, distinguishes reactions to exclusion based on three temporal stages: a reflexive stage 

immediately after the exclusion event, a reflective stage where coping with the exclusion 

event sets in, and a resignation stage in the case of long-term social exclusion (Williams, 

2009).   

Experimental research usually examines the reflexive and reflective stage by 

manipulating individuals’ social experience, that is, by inducing feelings of inclusion or 

exclusion. For instance, in one of the most common exclusion paradigms, individuals play an 

online ball tossing game called Cyberball where they are either included or excluded by their 

co-players (Williams & Jarvis, 2006; Williams & Nida, 2022). Notably, such manipulations 

of exclusion produce strong effects on individuals’ need satisfaction at the reflexive stage 

(meta-analytic d > 1.4; Hartgerink et al., 2015), in that the experience of exclusion threatens 

individuals’ fundamental psychological needs of belonging, self-esteem, control, and 

meaningful existence. These strong immediate reactions to social exclusion are often referred 

to as social pain, as they resemble physical pain in several regards (Eisenberger, 2012; 

Williams & Nida, 2022). Amongst others, social pain, as physical pain, may have a warning 

function. That is, while physical pain is a warning signal that one’s physical well-being is 

endangered, social pain may be a warning signal that individuals’ status of inclusion in (and 
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thereby protection by) the social group is endangered (MacDonald & Leary, 2005; Spoor & 

Williams, 2007; Williams, 2009). Empirical evidence for this notion of a physical-social pain 

overlap has been provided by a range of studies examining the similarity between both types 

of pain with regard to shared neural mechanisms (Eisenberger, 2012; Eisenberger et al., 

2003), psychological effects (Riva, Wesselmann, et al., 2014; Riva, Williams, et al., 2014) 

and treatment methods (Deckman et al., 2014; DeWall et al., 2010). Notably, this overlap 

between physical and social pain is important because it suggests that factors influencing the 

experience of physical pain may also be at play in social pain, thus warranting closer 

examination of such factors.  

Following the strong initial reactions at the reflexive stage, individuals enter the 

reflective stage. During this stage, individuals start to recover, thereby regaining need 

satisfaction. At this stage, different strategies such as cognitive reattributions determine 

coping with the exclusion experience and the speed of recovery (Timeo et al., 2019). On 

average, recovery from short, experimentally induced instances of exclusion occurs quickly 

and individuals manage to fully recover to the level of included individuals within minutes 

after the exclusion event (Williams, 2009). 

In cases when social exclusion experiences persist over a longer time, individuals may 

enter the third stage: resignation. At this stage, individuals do not manage to successfully 

recover from exclusion experiences anymore, but remain in a state of resignation 

characterized by feelings of hopelessness, unworthiness and depression (Riva et al., 2017; 

Williams, 2009). Notably, such long-term social exclusion may manifest in different ways, as 

I will elaborate next. 

2.2. Manifestations of Long-Term Exclusion Experiences   

While many empirical studies have investigated the reflexive and reflective stage of 

social exclusion, less is known about the resignation stage for those experiencing long-term 
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exclusion. Importantly, long-term social exclusion can manifest in different ways and 

experiences likely vary greatly from person to person.  

For instance, long-term social exclusion may manifest in frequently recurring 

instances of social exclusion over a longer time. Similar to other forms of maltreatment (e.g., 

bullying), the likelihood of revictimization of targets may be high, in that individuals who are 

frequent targets of bullying or social exclusion in a specific context (e.g., school) are likely to 

have similar experiences again in the same or other contexts (e.g., the school and the 

workplace; Brendgen & Poulin, 2017; Smith et al., 2003). Even though research on 

revictimization in the context of social exclusion is scarce, recent evidence suggests 

detrimental effects of frequently recurring exclusion experiences on psychological well-being. 

Specifically, research based on cross-lagged effects from panel data shows that the frequency 

of experienced exclusion episodes predicts depression three years later (Rudert et al., 2021).  

Yet, long-term social exclusion does not only manifest in frequently recurring 

instances of social exclusion. Some people may experience chronic social exclusion, which is 

characterized by enduring feelings of social exclusion (Riva et al., 2017; Riva, Wesselmann, 

et al., 2014). Importantly, feelings of chronic social exclusion can persist even in the absence 

of new episodes of social exclusion. That is, just as the experience of chronic physical pain 

does not require recurring physical injuries, the pain of social exclusion does not require 

recurring instances of social exclusion (Riva, Wesselmann, et al., 2014). Recent research has 

taken a closer look at chronic social exclusion by examining specific groups that tend to be 

marginalized and, due to their legal status, factually do not experience the same level of 

inclusion in society as other social groups. This research includes prison inmates (Aureli et 

al., 2020) as well as asylum seekers (Marinucci & Riva, 2021), and provides empirical 

support for prior theorizing on the resignation stage (Williams, 2009). Specifically, results 

suggest that chronic exclusion can result in adverse mental health outcomes such as feelings 
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of helplessness, meaninglessness and depression (Aureli et al., 2020; Marinucci & Riva, 

2021). 

In many cases, frequently recurring and chronic social exclusion may overlap. For 

instance, members of marginalized groups may feel chronically excluded by society and also 

experience frequent instances of social exclusion by other people in their everyday life. Also, 

feelings of chronic social exclusion may develop based on previous episodes of social 

exclusion over time, for instance, because recurring episodes of social exclusion lower the 

threshold of perceiving social exclusion (Riva, Wesselmann, et al., 2014).  

Thus, long-term social exclusion may manifest in various ways, but generally appears 

to be associated with detrimental consequences. Yet, the processes that make long-term social 

exclusion so detrimental remain poorly understood. Experimental research can contribute to 

understanding these processes more comprehensively, as elaborated next. 

2.3. Three Factors That Help Understanding Long-Term Exclusion   

I have so far outlined that long-term social exclusion can manifest in different ways, 

but that the factors that contribute to making long-term social exclusion so detrimental remain 

obscure. For instance, it is unclear whether certain factors involved in long-term social 

exclusion change the experience of exclusion, holding the potential to make exclusion less 

painful over time. Experimental research can contribute to answering this question by 

studying factors that may moderate reactions to short-term social exclusion, thereby 

potentially also influencing long-term social exclusion experiences. Here, I will focus on three 

of these factors: minimal experiences, repetition, and expectations. 

First, to understand the long-term impact of exclusion experiences, a relevant factor to 

consider is the psychological influence of minimal experiences. In the most minimal case, the 

source of exclusion, that is, the excluding agent, may not even be another human but a 

computer. If the social pain following computer exclusion is similar to human exclusion, 

long-term exclusion experiences that are most likely at least as intense as minimal exclusion 
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experiences by a computer will be painful, too. However, if computer exclusion is less painful 

than human exclusion, this may point to factors that make exclusion less painful in general. 

Determining the psychological influence of minimal experiences (i.e., computer exclusion) is 

thus an important first step to understand the robustness of the pain following social exclusion 

regardless of the source. 

Second, long-term social exclusion is often characterized by repeated instances of 

social exclusion. This may occur in a similar or the same context and may involve the same 

people; for instance, it may be the same people at work who do not invite their colleague to 

join them for lunch and who leave the same colleague out of conversations. At the same time, 

social exclusion experiences may also reoccur in different contexts; for instance, a child may 

be left out at school by their classmates and also by other children in a sports club. It has so 

far remained unanswered whether repeated instances of social exclusion result in habituation 

to exclusion experiences which may make single episodes of exclusion less painful. 

A third important factor to consider in the context of long-term social exclusion 

experiences are expectations. Expectations about potential future exclusion episodes may 

develop based on previous exclusion episodes, thus as a consequence of repeated instances of 

social exclusion. Yet, they may also arise from other factors that are predictive for future 

exclusion, such as group membership (see Olson et al., 1996, for an overview on the 

development of expectations). For instance, the only woman working in a male-dominated, 

sexist environment may already expect to be left out of conversations by her male colleagues 

or not to be asked out for drinks after work. The question remains as to whether expecting 

social exclusion makes the experience less painful, for instance, because it may allow for 

mental bracing.     

The psychological impact of each of these three factors, that is, minimal experiences, 

repetition, and expectations, has so far remained unclear. However, exploring the impact of 

each of these three factors can help to understand the detrimental impacts of long-term 
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exclusion in real-life more comprehensively. The body of research presented in this work will 

show how.   

2.4. Drawing Inferences About the Absence of Effects    

The present work offers insights into several studies that examine the impact of three 

factors on the experience of social pain: minimal experiences, repetition, and expectations. 

Each of these factors may bear the potential to modulate social pain responses, that is, to 

make them more or less intense. Evaluating which factors may modulate the effects of social 

exclusion or not calls for methods that do not only allow for inferences about the presence but 

also the potential absence of effects. In other words, statistical methods that allow for 

conclusions about null findings. Importantly, interpreting non-significant results in null-

hypothesis testing as evidence for the absence of effects (i.e., support for the null hypothesis) 

is statistically invalid in a classical frequentist setup. In fact, non-significant results are not at 

all informative as to whether the null hypothesis is true (i.e., no effects exist) or neither the 

alternative hypothesis nor the alternative hypothesis are true (e.g., nosy data; Wagenmakers et 

al., 2018). 

Fortunately, there are methods to overcome this limitation of classical null hypothesis 

testing. In the present work, I apply two approaches to draw inferences about the null 

hypothesis, and will briefly elaborate on them in the following. 

2.4.1. Equivalence Testing  

Equivalence Testing builds upon the idea of null hypothesis testing but does not 

require the null hypothesis to be equivalent to an effect of zero. Rather, equivalence testing 

allows testing of whether effects at least as large as a pre-specified smallest effect size of 

interest can be rejected. This smallest effect size of interest is determined prior to data 

collection based on theoretical reasons or resource constraints. As a result, equivalence testing 

does not allow for the conclusion that no effects exist, but it warrants a conclusion about the 

absence of effects a researcher would deem meaningful (Lakens, 2017; Lakens et al., 2018).  
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2.4.2. Bayesian Analyses 

Bayesian hypothesis testing provides an increasingly applied alternative to frequentist 

null hypothesis testing (Heck et al., 2022). One crucial difference to the frequentist approach 

is that inferences in Bayesian hypothesis testing are not based on p-values, but on Bayes 

Factors. These Bayes Factors quantify the relative evidence for one model (i.e., hypothesis) 

over another by indicating the probability of the observed data under each model (Schönbrodt 

& Wagenmakers, 2018). For instance, a BF01 = 3 would indicate that the data are three times 

more likely under the null hypothesis than under the alternative hypothesis. From a 

probabilistic point of view, this is fundamentally different to p-values, which indicate the 

probability of an observed effect in a specific sample if the null hypothesis was true (i.e., no 

effect in the population exists). Crucially, this implies that p-values do not allow for any 

inferences about the probability that the null hypothesis is true (Gigerenzer et al., 2004). 

Bayes Factors, however, allow for such inferences, as they indicate the amount of evidence in 

favor of the null over the alternative hypothesis (or vice versa; Kass & Raftery, 1995).  

3. Experimental Insights into Long-Term Exclusion Experiences 

Three projects seek to contribute to a more comprehensive understanding of long-term 

exclusion experiences in real-life by experimentally investigating factors that may diminish 

their impact. In particular, the present body of research explores whether the pain following 

social exclusion is malleable in that it can be alleviated if certain factors are met. Exploring 

this potential malleability in response to short-term exclusion experiences will help to better 

understand which aspects may contribute to the severe, harmful consequences of long-term 

social exclusion.  

3.1. Is Exclusion Less Painful When the Source is a Computer? 

Targets of long-term social exclusion are likely confronted with exclusion situations 

that vary in many different aspects, such as the source and motive of exclusion. This raises the 

question of whether experiences of social exclusion are generally painful, or whether some 
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instances of exclusion may be too minimal to elicit social pain. One of the most minimal 

exclusion experiences may be exclusion by a source that is not even human, but computer-

generated. In particular, social exclusion by a computer entails several characteristics making 

it a minimal exclusion experience. For instance, computer-generated agents should constitute 

an irrelevant source of exclusion because there should be no meaningful relationship between 

the target and the computer. Moreover, computer-generated sources are pre-programmed and 

do not have intentions. Even though computer-exclusion may be intentional by the 

programmer (e.g., excluding people based on their poor performance), there should be no 

intentions attributed to the source of exclusion (i.e., the pre-programmed computer). This is 

relevant because research in the domain of physical pain suggests that physical pain is 

perceived as more painful when attributed (compared to not attributed) to an interaction 

partner’s intention (Gray & Wegner, 2008). Potentially, the same mechanisms making 

intentional physical pain more painful might also be at play in the context of social pain.  

Importantly, the idea of investigating minimal conditions for the experience of social 

pain by studying computer exclusion is not new, but goes back to a seminal paper published 

by Zadro et al. (2004). This research as well as a few later studies (e.g., Kothgassner et al., 

2014; Tang & Richardson, 2013) show that individuals react similarly to human and computer 

exclusion. However, inferences based on these findings are limited for several reasons. 

Amongst others, sample sizes in prior studies were too small to detect small to moderate 

differences between human and computer exclusion. Moreover, prior studies have only 

assessed reflexive, but not reflective reactions to computer exclusion. Assessing reflective 

responses, however, is important because one may assume that the cognitive processes setting 

in at the reflective stage allow individuals to reflect on the source of exclusion and to adapt 

their response accordingly (see also section 2.1).  

To bridge this gap in prior research, four studies by Jauch, Rudert, et al. (2022) 

including 1048 participants examined reactions to computer exclusion at the reflexive and the 
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reflective stage. The first study was a conceptual replication of a study by Zadro et al. (2004), 

examining whether reactions to exclusion in Cyberball are similar regardless of whether 

individuals assume their interaction partners to be human or computer-generated. Bayesian 

analyses provided evidence against an effect of the source of exclusion for both the reflexive 

and the reflective stage.  

In a second study, we applied a different exclusion paradigm similar to the exclusion 

paradigm Atimia (see Wirth et al., 2014). Most notably and different to Cyberball, 

participants in this new exclusion paradigm were excluded by their group members’ vote. 

Replicating the pattern from Study 1, Study 2 again revealed similar effects of exclusion on 

participants’ reflective and reflexive need threat regardless of the source. Importantly and 

different to Study 1, excluded participants did not fully recover from the exclusion 

experience, however, they still recovered at the same speed after exclusion by human agents 

or by computers agents.  

Study 3 assessed reactions to exclusion based on a behavioral measure, showing that 

participants punish computer agents to a similar extent as human agents. Together with the 

findings from Studies 1 and 2, this strongly suggests that individuals do not adapt their 

responses to computer exclusion at the reflective stage. This indicates that negative reactions 

to computer exclusion may go beyond an initial reflexive response, and that exclusion by an 

irrelevant source such as a computer is perceived as threatening even when individuals have 

the opportunity to reflect on the experience.  

In a fourth study, we applied an even stronger test for the minimal conditions of social 

exclusion by exploring whether a social context is a necessary condition for the experience of 

social pain. Specifically, we tested whether the presence versus the absence of social cues, 

(e.g., referring to the computer as another player), determines the perception of social 

exclusion and need threat. The results showed that when participants engage in a task that 

does not entail any social cues, not being able to actively participate in the task results in 
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substantially weaker feelings of social exclusion and threatens individuals’ need to a 

substantially lesser extent compared to when the same task is enriched with social cues 

(please see section 4.5. New Paradigms Established in the Present Work for a more detailed 

description of the task). Importantly, whether these social cues refer to a computer or a human 

is irrelevant. This suggests that negative reactions to social exclusion even extend to non-

social agents, such as a computer; yet, the perception of social exclusion is contingent on 

social cues. 

In sum, the four studies within this project suggest that individuals’ responses to social 

exclusion are similar regardless of the source; that is, even if the source is not human, but 

computer-generated. This is an important insight in the context of long-term exclusion: if 

something as minimal as exclusion by a computer in an experimental set-up is a painful 

experience, most instances of exclusion that individuals are confronted with in real-life may 

have the power to induce strong feelings of social pain. This suggests that any episode of 

social exclusion, as minor it may be, can cause social pain and may contribute to the adverse 

psychological outcomes of long-term exclusion. 

3.2. Is Exclusion Less Painful When it Occurs Repeatedly? 

Individuals who are targets of long-term social exclusion often experience repeated 

instances of social exclusion in their daily life. Sometimes, these repeated instances may even 

occur in the same or similar contexts and come from the same people. Possibly, this may 

result in a habituation to the experience, making individuals less susceptible to the negative 

impact of social exclusion. This perspective is in line with research on the perception of 

physical pain in healthy individuals, suggesting that repetitive pain results in habituation 

characterized by attenuated responses to new episodes of pain (Rennefeld et al., 2010). This 

habituation may be adaptive as it is assumed to prevent the development of chronic pain 

(Vossen et al., 2018), making it a potentially relevant mechanism in the context of long-term 

exclusion and social pain, too. Yet, the effects of repeated instances of exclusion have 
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remained scarcely investigated and, most notably, have not been examined in experimental 

settings.  

In a recent investigation involving data from 377 unique participants (Büttner, Jauch et 

al., 2023), we closed this gap by examining the consequences of repeated exclusion 

experiences on new exclusion episodes in the experimental exclusion paradigm Cyberball. In 

a first study, participants played Cyberball at three different timepoints with a time-lag of 

three days. At the first two timepoints, repeated experiences were established: participants 

either experienced two games where they were included, or they experienced two games 

where they were excluded by their computer-generated co-players. At a third timepoint, 

participants were randomly assigned to be either included or excluded by their co-player. As a 

consequence, for some participants, the new exclusion episode was incongruent to the 

previous two episodes (i.e., previously included participants experienced exclusion, 

previously excluded participants experienced inclusion). For others, the new exclusion 

episode was congruent to the previous two episodes (i.e., they experienced three episodes of 

exclusion or three episodes of inclusion). The results indicate that reflexive levels of need 

threat after a new episode of exclusion do not differ as a function of previous exclusion 

episodes, as Bayesian analyses provided substantial evidence against an effect.  

A second study within the same project took a closer look at the influence of prior 

real-life exclusion experiences on new episodes of exclusion. In particular, at the study’s 

beginning, participants reported the extent to which they experience exclusion in their daily 

life and then experienced either an episode of inclusion or exclusion in Cyberball. Extending 

Study 1, in addition to reflexive need threat, Study 2 also looked at reflective need threat, thus 

allowing the examination of whether recovery from exclusion differs as a function of prior 

exclusion experiences. The results suggest a significant effect of the social experience 

manipulation, as excluded compared to included individuals reported higher need threat. 

Moreover, a main effect of prior real-life exclusion occurred, in that higher levels of real-life 
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exclusion are associated with higher levels of reflexive need threat irrespective of whether 

individuals are included or excluded. However, there was no interaction between social 

experience and prior exclusion experiences, suggesting that being excluded (versus included) 

had a similar influence on reflexive need threat on those with high and those with low levels 

of prior exclusion experiences. This was also supported by Bayesian analyses providing 

evidence against the inclusion of an interaction effect over the simpler model containing main 

effects only. A similar pattern supported by Bayesian Analyses occurred for the reflective 

stage, as there was only a main effect for prior exclusion on reflective need threat, but no 

interaction between prior exclusion experiences and social experience.  

Moreover, in Study 1 and Study 2, several personality measures were assessed (e.g., 

rejection sensitivity; Downey & Feldman, 1996) to test whether individuals’ personality 

moderates the effect of prior exclusion experiences on reactions to new instance of exclusion.  

However, in both studies, there were no interaction effects between any of these personality 

measures and prior exclusion experiences on reactions to new instances of exclusion, 

speaking against moderation effects.  

Overall, both studies provide consistent evidence that episodes of exclusion do not 

hurt less for those who experience it repeatedly. This provides evidence against the possibility 

that individuals habituate to repetitive instances of social exclusion. Importantly, these 

findings provide another piece of the puzzle of long-term exclusion experiences, suggesting 

that the pain following social exclusion remains just as strong regardless of repetition.  

3.3. Is Exclusion Less Painful When it is Expected? 

Expectations of future exclusion may develop for different reasons. One frequent 

cause for the development of expectations about future exclusion are prior exclusion 

experiences as illustrated in the previous section. Yet, also in many other situations, social 

exclusion may not come as a complete surprise. A prominent example for this may be the case 

of being socially excluded due to one’s group membership (see Madera & Hebl, 2013). For 
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instance, social exclusion may be more foreseeable for minorities in discriminating compared 

to egalitarian environments. The question remains as to whether this foreseeability makes 

exclusion a less painful experience. 

As research from other domains suggests, this could be the case because expectations 

allow for cognitive bracing. For instance, losing money in a lottery feels worse when the loss 

was unexpected (compared to expected; Mellers et al., 1997) and receiving a diagnosis for a 

disease results in stronger negative affect when the diagnosis comes unexpectedly (compared 

to expectedly; Shepperd & McNulty, 2002). Intriguingly, buffering effects of expectations are 

even documented in the domain of physical pain. Specifically, research suggests that 

expecting physical pain can buffer its perceived intensity (Carlsson et al., 2006; Ploghaus et 

al., 2003). Conceivably, these buffering effects observed in different domains may also apply 

to social exclusion, in that unexpected exclusion may threaten individuals’ needs and increase 

their negative affect more strongly compared to expected exclusion.  

To test this idea, we conducted four studies including 1159 participants where 

individuals’ expectations were manipulated by either informing them or leaving them in the 

dark about the likelihood of future exclusion (Jauch, Büttner, et al., 2022). Afterwards, 

participants’ reflexive need threat and mood after an episode of social exclusion were 

assessed. In the first study, based on a sequential testing approach, we found preliminary 

evidence for buffering effects. Yet, three further studies based on a standard approach (i.e., no 

sequential testing) could not replicate these buffering effects. In Studies 2 and 3, we tested the 

possibility that buffering effects depend on the likelihood, and thus the respective certainty 

that exclusion will occur. For that purpose, participants were either informed that they would 

be excluded with a very high likelihood (95%), or they were informed that they would be 

excluded with a moderate likelihood (50%), before then being excluded in a Cyberball game. 

In two additional conditions, participants received no information and were either included or 

excluded in Cyberball. In both Study 2 and Study 3, we found no evidence for buffering 
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effects. Specifically, there were only significant differences in need threat and mood between 

excluded and included participants; whether the likelihood of exclusion was high or moderate, 

or whether they had no expectation of exclusion played no role.  

A fourth study yielded additional evidence over and above Cyberball: also for 

participants who were excluded in the context of a self-developed team selection paradigm, 

expectations made no difference for the experience of need threat. Intriguingly, and 

replicating prior findings (Rudert & Greifeneder, 2016), Study 4 could show buffering effects 

of social norms. That is, while prior expectations about the likelihood of future exclusion 

alone did not buffer need threat after exclusion, the perceived consistency of the others’ 

behavior with social norms did.  

An equivalence test across all four studies provided overall evidence against buffering 

effects, suggesting that hypothesized expectation effects larger than d > 0.3 can be rejected. 

Based on this evidence, one may thus confidently conclude that expecting exclusion does not 

buffer its immediate impact. This provides another piece of the puzzle of the emotionally 

devastating impact of long-term social exclusion experiences, indicating that the pain 

following social exclusion is just as strong regardless of prior expectations.    

4. Summary and Discussion of the Present Findings   

Williams (2009) argues that immediate reactions to social exclusion are like a physical 

injury, e.g., like burning oneself when touching a flame. Touching the flame will always hurt, 

regardless of the situational circumstances. This metaphorical analogy between social and 

physical pain has been complemented by empirical research, providing support for an overlap 

between mechanisms of social pain and physical pain on a neural basis (Eisenberger, 2012). 

Yet, even within the conceptual framework of pain-overlap theory, the implied assumption of 

robust social pain reactions can be challenged. This is because research on physical pain 

suggests that several factors hold the potential to diminish physical pain (Carlsson et al., 
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2006; Gray & Wegner, 2008; Rennefeld et al., 2010). Pain-overlap theory warrants the 

assumption that the same mechanisms may be at play in the case of social pain. 

The here outlined body of research introduced and explored three such potential 

factors with the goal to better understand the impact of these factors on the psychological 

burden associated with long-term exclusion. Specifically, I examined whether minimal 

experiences, repetition, or expectations can alleviate the pain following social exclusion. The 

presented body of research provides consistent evidence that none of these factors modulate 

exclusion experiences. Ten studies across three different projects suggest the following: 

Immediate reactions to social exclusion are similarly painful regardless of whether 1) 

exclusion stems from a minimal source such as computer agents, 2) individuals have already 

experienced similar episodes of exclusion before, and 3) individuals expect exclusion and thus 

can cognitively brace for it. The absence of any modulating effects of minimal experiences, 

repetition, and expectations across 10 studies is graphically depicted by the forest plot in 

Figure 1. Theoretical and practical implications are discussed in the following.  

4.1. A Potential Discrepancy Between Physical Pain and Social Pain 

Theoretical accounts of social exclusion propose a strong similarity between social 

pain and physical pain, particularly regarding their origin and purpose (Spoor & Williams, 

2007; Williams, 2009). Notably, the idea of a potential pain overlap was also an important 

foundation for the current work. In particular, from the perspective of physical pain research, 

each of the three factors explored in the present work holds the potential to modulate pain 

responses: minimal experiences based on computer-exclusion may alleviate social pain 

because the source of exclusion (i.e., the computer) does not act intentionally (Gray & 

Wegner, 2008). Repeated experiences of social exclusion may alleviate social pain because 

individuals may habituate to repeated instances of social pain (Rennefeld et al., 2010). And 

expectations may alleviate social pain because expectations make exclusion more 

predictable (Carlsson et al., 2006; Ploghaus et al., 2003). However, unlike for physical pain, 
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none of these  factors could alleviate social pain. Contradicting pain-overlap theory (e.g., 

Eisenberger, 2012), this indicates a potential discrepancy between the mechanism of physical 

and social pain. 

This potential discrepancy is particularly intriguing regarding the lack of habituation 

with repetition and the role habituation is assumed to play in preventing the development of 

chronic pain (Vossen et al., 2018). That is, given that individuals do not habituate to recurring 

social exclusion, the harmful consequences of long-term social exclusion (i.e., resignation) 

may be difficult to prevent. To put it provocatively, one may speculate that individuals have a 

Figure 1 

Forest Plot of Effect Sizes (in Cohen’s d) and Respective Confidence Intervals for Reflexive 
Need Threat  

Note. Effects refer to the following type of comparison/analysis: computer versus human exclusion 
(computer exclusion, studies 1-4); unexpected exclusion versus 95% likelihood of exclusion 
(expectations, studies 1-4); repeated versus new exclusion experience (repetition, study 1); interaction 
between new social experience and prior exclusion experiences (repetition, study 2). 
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higher resistance towards the negative consequences of physical, compared to social pain. 

This would be particularly relevant in the context of long-term exclusion, as elaborated next.  

4.2. Contribution to the Understanding of Long-Term Social Exclusion  

The presented body of research bridges the gap between experimental research 

investigating single episodes of social exclusion and long-term social exclusion experiences. 

More precisely, by experimentally examining factors that hold the potential to diminish social 

pain, the presented research contributes to understanding why long-term exclusion 

experiences often cause severe psychological harm. In particular, the present findings suggest 

that every instance of long-term social exclusion may hurt, even when the experience is 

minimal, when individuals have recently had the same experience, and when it was expected. 

This may imply that for targets of long-term social exclusion, each exclusion experience is a 

psychological stressor which contributes to an accumulation of psychological distress over 

time. However, based on the current evidence, such conclusions remain speculative and 

further evidence on real-life coping strategies and potential protective factors such as 

psychological resilience is strongly needed. 

4.3. Future Directions    

As a benefit of the experimental approach and consistent findings in the present 

research, we can draw rather confident conclusions about the influence (or lack thereof) of 

each of the three examined factors on social pain responses. Yet, this experimental approach 

also entails certain limitations that future research may try to bridge in order to derive stronger 

conclusion about the role of the factors in long-term social exclusion. More research based on 

actual targets of real-life, long-term exclusion is strongly indicated for mainly two reasons:    

First, we here examined minimal experiences, repetition, and expectations as separate 

factors. This approach was important and necessary to understand the distinct influence of 

each of these factors. Evidently, in real-world exclusion experiences, none of these factors 

exist in a vacuum; rather, they may very often co-occur and interact with each other. For 
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instance, individuals may repeatedly experience minimal exclusion episodes and it is unclear 

how the combination of both of these factors impact experiences of social pain. Examining 

this co-occurrence and potential interactions between different factors in targets of long-term 

social exclusion will thus be an important step for future research.  

Second, the present research is only a proxy for actual real-life, social exclusion 

experiences. Even though we sought to experimentally reproduce factors relevant in long-

term social exclusion, each of these factors likely manifests differently in real-life. For 

instance, expectations in real-life may often be confounded with social norms, which may 

alter the perception and experience of social exclusion (Jauch, Büttner, et al., 2022; Rudert & 

Greifeneder, 2016). Thus, we cannot rule out that real-life exclusion experiences elicit 

processes, such as cognitive attributions, that we neither induced nor assessed within our 

experimental framework. Yet, these processes may be relevant in altering exclusion 

experiences, as elaborated in the next section.  

4.4. Practical Implications  

Even though the present research suggests that the social pain following social 

exclusion is undiminished regardless of minimal experiences, repetition and expectations, 

other factors have been shown to diminish or inhibit social pain responses. For instance, 

Rudert & Greifeneder (2016) argue that reactions to social exclusion are mediated by 

individuals’ cognitive construal of the exclusion situation. In particular, social pain responses 

are diminished when individuals perceive exclusion to be in line with social norms. This is 

also in line with the present findings, showing that perceived norm congruency diminishes 

social pain following exclusion (Jauch, Büttner et al., 2022). In addition, research by Yaakobi 

(2021, 2022) highlights the relevance of attributions of exclusion for the intensity of social 

pain responses. Specifically, attributing exclusion to an external compared to an internal cause 

diminishes social pain following exclusion. Overall, these findings suggest that how 

individuals interpret the exclusion event matters for their psychological well-being. This is a 
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promising finding, given that interpretations of social exclusion can be influenced and guided. 

For instance, to avoid misinterpretations, cultural norms in specific settings (e.g., 

organizations) can be clearly communicated (Greifeneder & Rudert, 2019). However, our 

findings on computer exclusion also show that it cannot be assumed that individuals just 

automatically make external attributions by themselves, for instance, because their 

interaction-partner is a pre-programmed computer (Jauch, Rudert, et al., 2022). Rather, it may 

be necessary to explicitly point them to the idea that their exclusion likely goes back to an 

external reason. Moreover, it is crucial to consider that attributing exclusion to external 

reasons may also backfire when the external reasons are too threatening, for instance, because 

they are associated with prejudice (Goodwin et al., 2010). 

While it is promising that certain factors do diminish social pain following social 

exclusion, the overarching conclusion from the present work remains that three central factors 

involved in long-term social exclusion experience do not. This pessimistic outlook 

emphasizes the necessity of addressing social exclusion before it even occurs, implying that 

social exclusion and its consequences should not only be considered in research, but also in 

public policy. For instance, Williams and Nida (2014) highlight that while various 

intervention programs exist to prevent bullying, social exclusion has received comparatively 

less attention. This may, in parts, go back to the fact that both types of maltreatment differ in 

their visibility: while bullying is characterized by harmful actions, social exclusion is rather 

characterized by the absence of actions. Yet, given that bullying and social exclusion often 

co-occur and seem to have independent, additive effects on psychological well-being (Saylor 

et al., 2013), intervention programs may fruitfully tackle both simultaneously (Williams & 

Nida, 2014). 

To sum up, the present research gives impetus to the following implications: first, 

whenever possible, social pain may be diminished by pointing targets of social exclusion to 

non-threatening external reasons, such as prevailing social norms (Rudert & Greifeneder, 
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2016). Second, given the harmful short- and long-term effects of exclusion, preventing 

exclusion should be the primary goal and should more strongly be considered by policy 

makers and organizations (Williams & Nida, 2014). 

4.5. New Paradigms Established in the Present Work 

Besides its theoretical contribution, several new research paradigms were developed 

and established in the context of the present work. The materials of the newly developed 

paradigms are openly accessible and thus available for future research.   

First, in Study 4 of our project on expected exclusion (Jauch, Büttner et al., 2022) 

elaborated in section 3.3, we developed a team selection paradigm simulating situations many 

individuals may be familiar with from real-life (e.g., selection processes in school). Within 

this paradigm, participants are informed that a few randomly determined group leaders can 

choose their preferred co-players in a subsequent task. The names of several players, 

including the participant’s name, are then presented on a list the team leaders can choose 

from. Participants then watch the selection process; every time a player is chosen, their name 

disappears from the list of all available players and appears in the team leader’s group. 

However, the participant’s name remains until the end, conveying the impression that no one 

wants the participant in their team. This impression is additionally reinforced by informing 

the participant that they were not selected and will have to do the subsequent task alone. Our 

findings suggest that this paradigm is a suitable approach to induce feelings of social 

exclusion, as participants’ need threat after the exclusion event (i.e., not being selected) was 

substantially stronger compared to baseline levels.  

Further, in Study 4 of our project on computer exclusion (Jauch, Rudert, et al., 2022) 

elaborated in section 3.1, we developed a non-social version of the general set-up of 

Cyberball (see Figure 2). The essential idea of this number paradigm is that the extent to 

which the exclusion paradigm is presented in a social way can be varied. In a completely non-  
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social version, participants are told that during the task, they would see a black screen on  

which the numbers 1, 2 and 3 can appear. They were instructed that their task would be to 

press either 1 or 3 when the number 2 appears, but to do nothing at all when the numbers 1 or 

3 appear. To make the task more social, this instruction can be enriched with social cues (e.g., 

by referring to the numbers as other players). Exclusion experiences can be induced by 

varying how often the number 2 appears on the screen. Our findings suggest that whether the 

paradigm is presented in a completely non-social versus a social way makes a great difference 

for the experience of exclusion and need threat, as participants experience substantially 

stronger need threat in the social condition. The paradigm thus offers a great possibility to 

closely investigate boundary conditions of exclusion experiences.  

4.6. Conclusion 

Long-term social exclusion experiences can have detrimental consequences. Aiming at 

understanding what makes long-term social exclusion experiences so detrimental and what 

Figure 2 

Visualization of the Process of the Number Paradigm 

 

Note. From “Social pain by non-social agents: Exclusion hurts and provokes punishment even if the 
excluding source is a computer," by M. Jauch, S. C. Rudert, & R. Greifeneder, 2022, Acta 
Psychologica, 230, p.12 (https://doi.org/10.1016/j.actpsy.2022.103753) 
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might be protective factors, I here explored three factors that may hold the potential to 

modulate the negative impact of single exclusion episodes. Data from 2544 participants across 

ten studies revealed a clear pattern: experiences of social pain are strong and are not alleviated 

regardless of whether social exclusion constitutes a minimal experience, occurs repeatedly, or 

is expected. Evidence for the absence of such alleviation effects was obtained by state-of-the-

art methods such as Bayesian statistics and equivalence testing. Overall, the present findings 

may indicate that one reason for the psychological burden of long-term exclusion may trace 

back to the robustness of social pain responses regardless of minimal exclusion experiences, 

repetition, and expectations.   
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A B S T R A C T   

Prior research has shown that being excluded by computer-agents in experimental exclusion paradigms threatens 
individuals' basic needs to a similar extent as being excluded by humans. It is less clear, however, why this 
similarity between computer and human exclusion occurs, and whether it applies only to reactions immediately 
after the exclusion event (reflexive stage), or also to reactions that occur further downstream (e.g., reflective stage). 
Four studies (N = 1048) with three different exclusion paradigms provide several key insights: First, the simi-
larity between computer and human exclusion is robust and pervasive, as Bayesian analyses provide consistent 
support that the source of exclusion (human vs. computer) does not affect reflexive need satisfaction. Second, this 
similarity also extends to reflective reactions and punishing behavior. Finally, the present studies extend our 
knowledge about the processes underlying this similarity by uncovering the role of anthropomorphism. Impli-
cations and directions for future research are discussed.   

1. Introduction 

Being socially excluded is a painful experience and has been asso-
ciated with adverse outcomes such as an increased risk for the devel-
opment of psychopathologies (e.g., Rudert et al., 2021) or radicalization 
and support of extreme groups (e.g., Hales & Williams, 2018). Even in 
experimental research, which relies on mild forms of social exclusion 
and investigates short-term consequences, the experience of social 
exclusion has been shown to have strong effects on individuals' 
emotional state, threatening the fundamental needs for belonging, self- 
esteem, meaningful existence, and control (Williams, 2009). Impor-
tantly, prior research suggests that these strong effects of social exclu-
sion occur even when individuals are made aware that they are not 
interacting with other people, but with computer-generated players. In 
particular, it has been shown that exclusion by computer co-players in 
online ball-tossing games threatens individuals' fundamental needs to a 
similar extent as exclusion by human co-players (Kothgassner et al., 
2014; Zadro et al., 2004). While several studies are consistent with this 
evidence, much less is known why this similarity between computer and 
human exclusion occurs, and whether it extends beyond initial reflexive 

reactions. The current paper replicates prior findings and provides evi-
dence for the hypothesized similarity applying Bayesian statistics. 
Moreover, prior findings are extended both on theoretical and meth-
odological grounds, thereby contributing to a question of high practical 
relevance in the field of exclusion research. 

1.1. Social pain by non-human agents 

In their seminal paper on computer exclusion, Zadro et al. (2004) 
demonstrated in two lab-based studies that individuals react similarly to 
exclusion by alleged humans and computer-generated agents. In their 
first study, participants were informed that they would play a virtual 
ball-tossing game (“Cyberball”) either with other participants or with 
computer-generated players. In fact, all participants played the game 
with computer-generated players, which were pre-programmed to 
either include or exclude participants. Results suggest that exclusion 
hurts to a similar extent irrespective of whether participants were told 
that their co-players are human or computer-generated. 

In their second study, Zadro et al. (2004) extended the previous 
design by providing information on whether the co-players' behavior 
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followed a predetermined script or allegedly occurred spontaneously 
(randomly in the case of computer exclusion). Again, only a main effect 
of social experience was observed: It appeared irrelevant for individuals' 
affective responses whether participants' co-players were said to be 
human or computer-generated, and whether the co-players' behavior 
was said to be pre-scripted or spontaneous. Notably, in both studies, this 
was also true for the inclusion conditions, as participants' affective re-
actions to human and computer inclusion were similar, too. 

Although several later studies relied on computer-based exclusion 
paradigms (Ikeda & Takeda, 2019; Kassner et al., 2012; Kawamoto et al., 
2013; Klein & Rudert, 2021; Meulen et al., 2016; Tang & Richardson, 
2013), a direct comparison between computer- and human-based 
exclusion was only further examined in two virtual reality studies by 
Kothgassner et al. (2014, 2017). These studies replicate the results by 
Zadro et al. (2004), showing that participants' affective responses were 
similar irrespective of whether they played with computer-generated 
agents or allegedly human-controlled avatars. Even compared to a 
condition where participants were excluded by the experimenter's 
confederates in an offline face-to-face ball-tossing game, affective re-
sponses did not differ from the computer condition (Kothgassner et al., 
2014). The virtual reality environment implemented by Kothgassner 
et al. affords a much higher and welcome ecological validity than pre-
vious studies, suggesting that even in settings which are much more 
similar to real-world settings, the source of exclusion has no major in-
fluence on reactions to exclusion. At the same time, the resource 
intensive virtual reality approach likely constituted a severe constraint 
on the possible sample size (N = 48); moreover, the studies did not test 
presumed underlying processes. 

Taken together, independent studies suggest that exclusion by non- 
social actors, such as a computer, is a painful experience (Ikeda & 
Takeda, 2019; Kassner et al., 2012; Kawamoto et al., 2013; Klein & 
Rudert, 2021; Meulen et al., 2016; Zadro et al., 2004), even in virtual 
reality settings (Kothgassner et al., 2014, 2017). It is less well under-
stood, however, why humans would feel hurt and threatened when 
being excluded by an inanimate object. Two accounts—the ostracism 
detection system and anthropomorphism—have been hypothesized to 
contribute to the explanation of this effect. 

1.2. The ostracism detection system and the temporal need threat model 

The temporal need threat model of ostracism (Williams, 2009) holds 
that humans possess an inherent ostracism detection system that quickly 
and automatically responds to signs of potential social exclusion. It has 
been argued that the ostracism detection system is a relic from earlier 
days, when exclusion from a group was potentially life-threatening (e.g., 
Spoor & Williams, 2007). As a consequence, the ostracism detection 
system is highly sensitive and prone to over-detection, reflecting that it 
is generally less harmful to react with false alarms than missing a real 
ostracism threat (Haselton & Buss, 2000; Haselton & Nettle, 2006; Spoor 
& Williams, 2007). This not only implies a generally low threshold for 
detecting exclusion signs, but also for identifying potential sources of 
exclusion (Critcher & Zayas, 2014). The ostracism detection system will 
thus sound the alarm and trigger exclusion-specific reactions as long as a 
situation involves typical cues of exclusion, irrespective of where these 
cues come from. 

The ostracism detection system is situated at the very beginning of 
different temporal stages described by Williams' temporal need threat 
model (2009): an immediate reflexive stage, a subsequent reflective 
stage, and a resignation stage in case of enduring ostracism. The ostra-
cism detection system's strong sensitivity channels individuals' initial, 
non-deliberate reaction to exclusion at the reflexive stage. As part of this 
reaction, individuals experience psychological pain and a threat to their 
fundamental needs of belonging, control, self-esteem, and meaningful 
existence (Williams, 2009). In this initial stage of exclusion, reactions 
seem to be almost invariably negative and are barely influenced by 
situational factors. Hence, consistent with earlier evidence (e.g., Zadro 

et al., 2004), one may expect that excluded individuals react with social 
pain irrespective of whether the source of exclusion is human or com-
puter-based. 

Subsequent to the initial sting of being excluded, individuals enter 
the reflective stage, during which they begin to reappraise the exclusion 
situation and more strongly consider situational factors. In this reflective 
stage, emotional recovery occurs as individuals reevaluate the exclusion 
situation and engage in coping behavior to once again satisfy threatened 
needs (Timeo et al., 2019). 

Prior research on computer- versus human-based exclusion did not 
assess reflective reactions. It thus remains an open question whether 
individuals also respond similarly to human versus computer-based 
exclusion at the reflective stage. Intriguingly, the temporal need threat 
model affords the prediction that the source of exclusion should make a 
difference at the reflective stage, because the reflective stage is char-
acterized by an emphasis on attributions and reevaluation of the 
exclusion experience. Thus, when individuals realize that computer 
exclusion does not pose an actual threat to their basic needs, they should 
recover more quickly compared to individuals excluded by humans. 

1.3. Treating computers as social actors 

The ostracism detection system is not the only account allowing for 
the conclusion that individuals' reflexive reactions are similar for human 
and computer exclusion. As already suggested in earlier work (Koth-
gassner et al., 2014), the similarity between human and computer 
exclusion may also result from individuals' general propensity to treat 
computers as social actors. 

A wide range of studies documents that when interacting with 
computer technologies, individuals tend to treat them in similar ways as 
humans (Blut et al., 2021; Felnhofer et al., 2018; Gratch et al., 2007; 
Nass et al., 1994, 1995, 1997; Nass & Moon, 2000; Reeves & Nass, 
1996). According to the computers as social actors account (Nass et al., 
1994), this is because humans have the propensity to respond to 
computer-agents in a social way whenever they perceive social cues. 
These social cues can be defined as anything that is characteristic for 
humans, such as, for instance, the use of language to communicate or 
taking on specific social roles that are typical for human interactions. 
The perception of social cues, even when they are very subtle, activates 
social scripts and elicits social reactions. As a consequence, individuals 
automatically apply social rules and ascribe human traits to objects or 
non-human agents, such as computer-agents (Nass & Moon, 2000). For 
example, research shows that computers with female and male voices 
induce respective gender stereotypes (Lee, 2004; Nass et al., 1997), that 
individuals prefer interacting with computers whose characteristics 
match their own personality (Nass et al., 1995), and that adding human- 
like features to slot-machines increases gambling (Pancani et al., 2019; 
Riva et al., 2015). 

Some earlier contributions differentiate this unintentional behavior 
from the concept of anthropomorphism, defined as the explicit belief that 
computers possess human-like characteristics (see Nass & Moon, 2000). 
Later research took a more inclusive stance, using the term anthropo-
morphism for social responses to computer-agents that occur uncon-
sciously, too (Kim & Sundar, 2012). On a similar note, other authors 
distinguish between strong and weak forms of anthropomorphism (Epley 
et al., 2007) or explicit and implicit anthropomorphism (Złotowski et al., 
2018). Whereas weak or implicit anthropomorphism occurs uncon-
sciously and results from automatic, undeliberate processes, strong or 
explicit anthropomorphism involves explicit beliefs that non-human 
agents possess human-like traits and results from controlled, delib-
erate processes (Złotowski et al., 2018; consistent with the logic of Type 
1 and Type 2 processing in dual process models of cognition, e.g., Evans 
& Stanovich, 2013). To illustrate, cursing one's computer for crashing 
would be an example of weak or implicit anthropomorphism, whereas 
believing that the computer had malicious intentions would be an 
example of strong or explicit anthropomorphism (e.g., Epley et al., 
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2008). 
In social interactions with computer-agents, most individuals do not 

explicitly believe that computers possess human traits but nevertheless 
treat them similarly to humans (Nass & Moon, 2000), thus likely 
constituting implicit or weak anthropomorphism. Moreover, recent 
research suggests that this implicit form of anthropomorphism is a 
particularly good predictor for people's social responses towards tech-
nologies (Xu et al., 2022). In what follows, we use the term anthropo-
morphism to describe this automatic and unintentional ascription of 
human characteristics to computer-agents. 

The computers as social actors account holds that when computers 
are associated with social cues, they are anthropomorphized, influ-
encing the whole nature of the human-computer interaction. In most if 
not all experimental social exclusion paradigms, many social cues are 
naturally present (e.g., agents tossing a ball, making decisions). Note 
that these cues are part of the social situation and thus exist irrespective 
of the agent's nature. From this perspective, computer-agents acting as a 
source of exclusion in experimental paradigms are associated with social 
cues and should be anthropomorphized. 

Some evidence for the involvement of anthropomorphism in com-
puter exclusion has been gathered in a study by Kothgassner et al. 
(2014). In line with the computers as social actors account (Nass et al., 
1994), participants perceived similar levels of social presence when 
interacting with computer-generated agents and human-controlled av-
atars, presumably because both were associated with a similar amount 
of social cues. While this similarity in perceived social presence is again 
suggestive for the involvement of anthropomorphism, it is also 
conceivable that the observed similar affective reactions to human and 
computer exclusion resulted from the automatic activation of the 
ostracism detection system alone. 

1.4. Testing underlying processes in computer exclusion 

We have reviewed research suggesting similar initial affective re-
actions to social exclusion for computers versus humans at the reflexive 
stage. These findings may trace back to automatic pain reactions elicited 
by the ostracism detection system. In addition, computer exclusion 
likely elicits anthropomorphism, which might also explain why exclu-
sion by computers hurts similarly as exclusion by humans does. That 
both accounts—anthropomorphism and the ostracism detection sys-
tem—allow for the same predictions at the reflexive stage makes it is 
difficult to infer whether only the ostracism detection system is 
responsible for similar reactions to human and computer exclusion, or 
whether anthropomorphism is involved, too. Two approaches, however, 
allow distinguishing between the conceptually different processes: 

First, we test whether reactions to human versus computer exclusion 
are similar at the reflective stage, too. Recall that the alarm sounded by 
the ostracism detection system manifests itself primarily at the reflexive 
stage. At the reflective stage, reactions are more strongly influenced by 
cognitive processes such as attributions and reevaluations, which impact 
how fast individuals recover from the exclusion experience (e.g., Yaa-
kobi, 2022). When individuals are excluded by a computer compared to 
a human, reevaluating the exclusion situation should result in the 
conclusion that the activation of the ostracism detection system was a 
false alarm; after all, exclusion by a computer is no relevant threat to 
individuals' belonging into social groups. Such a reevaluation likely 
helps recovery, resulting in different experiences of reflective need 
satisfaction for computer versus human exclusion. Moreover, because 
the cognitive reappraisal at the reflective stage allows individuals to 
adapt their behavior, attributing exclusion to a computer should also 
affect behavior. 

Different from predictions based on the ostracism detection system, 
anthropomorphism affords the prediction that the similarity between 
human and computer exclusion extends beyond reflexive reactions, and 
may also remain at the reflective stage. In particular, anthropomorphism 
research holds that without any prompts, the mere opportunity to reflect 

does not suffice to impede automatically evoked anthropomorphism 
processes. To illustrate, it can be expected that individuals asked to 
disclose intimate information (e.g., their biggest disappointment in life) 
reflect on this task; nevertheless, in accordance with the reciprocity 
norm, they disclose more information with a computer if the computer 
had also revealed some seemingly intimate information before (Nass & 
Moon, 2000). Relatedly, it can be expected that individuals asked to help 
a computer-agent are motivated to reflect on the benefit of their 
behavior; nevertheless, and again applying the reciprocity norm, it has 
been shown that individuals invest personal resources by helping a 
computer that had helped them before (Fogg & Nass, 1997). From this 
perspective, the mere opportunity for cognition at the reflective stage 
does not hinder anthropomorphism. Anthropomorphism thus affords 
the hypothesis that reevaluations and recovery at the reflective stage are 
likely similar irrespective of whether the source of exclusion is human or 
an anthropomorphized computer. 

Note that exploring reactions at the reflective stage is informative as 
to whether the ostracism detection system account is (or is not) a suf-
ficient explanation for the effects of computer exclusion. Reflective re-
actions are, however, only suggestive about the role of 
anthropomorphism, but do not directly test this process. To provide 
further evidence that anthropomorphism is at play, a second approach is 
necessary. 

This second approach capitalizes on the conjecture that the associ-
ation of computer-agents with social cues is necessary for anthropo-
morphism to occur. We therefore directly manipulate the presence of 
social cues and tests whether individuals' social reactions (i.e., implicit 
anthropomorphism) to computer-agents are contingent on the presence 
of social cues. These social reactions can manifest in need threat re-
actions at both the reflexive and the reflective stage, but also in the 
indirect ascription of human-like traits to the computer (e.g., acting as if 
the computer possesses intentions or agency). 

1.5. Methodological considerations 

We believe that beyond the theoretical considerations outlined so 
far, several methodological aspects warrant more research on the con-
sequences of computer exclusion, too. First, compared to current stan-
dards, the sample size in Zadro et al.'s contribution (2004) was relatively 
small (e.g., N = 62 in a 2 × 2 between-subjects design) and thus lacked 
statistical power to detect smaller differences between human and 
computer exclusion. Second, a frequentist approach is not ideally suited 
to quantify the evidence for the similarity of responses (i.e., absence of 
effects) as p-values are not revealing about the null hypothesis (Giger-
enzer et al., 2004). In contrast, a Bayesian framework allows the null 
hypothesis to be tested; indeed, a Bayes Factor can be directly inter-
preted as the amount of evidence in favor of the null over the alternative 
hypothesis (Kass & Raftery, 1995). Third, Zadro et al. (2004) demon-
strated similar effects of computer and human exclusion only with re-
gard to the Cyberball exclusion paradigm (Williams et al., 2000; 
Williams & Jarvis, 2006). It is not clear whether these findings would 
generalize beyond the Cyberball paradigm. 

In sum, several reasons render a replication and extension of the 
findings by Zadro et al. (2004) a valuable endeavor. To be clear, we do 
not wish to imply that the contribution by Zadro et al. (2004) suffered 
from shortcomings at the time of publication; rather we consider this 
finding as too important and consequential not to be re-investigated and 
examined in further detail. 

1.6. The current research 

We conducted four studies that investigate the consequences of so-
cial exclusion by computer generated compared to alleged human 
agents. 

Study 1 is a conceptual replication of the first study by Zadro et al. 
(2004). With a large sample size, we examine whether the effects of 
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computer exclusion are comparable to the effects of alleged human 
exclusion. In addition, for the first time, we test whether the equivalence 
of human and computer exclusion holds for the reflective stage of 
exclusion, too. 

Study 2 employs a different experimental paradigm to test for 
generalization. In particular, we implement a word riddle game similar 
to Atimia (Wirth et al., 2014) and examine the consequences of com-
puter and human exclusion both at the reflexive and at the reflective 
stage. 

Study 3 replicates and extends Study 2 by assessing behavior in the 
form of co-player punishment. This allows investigating whether in-
dividuals not only react similarly to human and computer exclusion on 
the affective and cognitive level, but also with regard to behavioral 
outcomes. 

Study 4 puts the proposed mechanisms behind computer exclusion 
further to test by manipulating the presence and the source of social 
cues. To that purpose, we implement a number paradigm based on the 
general set-up of the Cyberball Game, but lacking any social cues (e.g., 
instead of avatars tossing a ball, participants see a screen with different 
numbers). We further examine the occurrence of anthropomorphism by 
assessing interpersonal sensations (e.g., blame). 

Throughout all four studies, frequentist analyses were conducted 
using RStudio (Version 1.2.5042; R Core Team, 2020), Bayesian ana-
lyses were conducted using JASP (Version 0.11.1; JASP Team, 2019). 
The reported studies have been approved by the Institutional Review 
Boards of the authors' universities, and conform to recognized standards 
written in the Declaration of Helsinki. All measures and manipulations, 
determination of sample size, and removal of individual observations 
are reported within the manuscript. Online supplemental materials 
including materials, data, code, and additional analyses are available at 
https://osf.io/k5y3u/. 

2. Study 1 

Study 1 sought to replicate the focal comparison in Study 1 by Zadro 
et al. (2004). We aimed for a larger sample size compared to the original 
study and took a Bayesian approach to obtain the relative evidence in 
favor of the null over the alternative hypothesis (Kass & Raftery, 1995). 
Moreover, to be able to test whether recovery from exclusion differs as a 
function of the source of exclusion, we additionally assessed individuals' 
affective reactions at the reflective stage. 

Instead of a fully crossed 2 × 2 design as in Zadro et al.'s study, we 
only compared three experimental conditions; inclusion by computer 
players, exclusion by computer players, and exclusion by alleged human 
players. As we aimed for high statistical power, but were limited in the 
feasible sample size for a laboratory study, we did not assess the inclu-
sion by human players condition. Note that assessing the three focal 
conditions still allows investigating the main research question of 
whether computer versus human exclusion in Cyberball threatens par-
ticipants' needs to a similar extent. In addition, the design allows testing 
whether exclusion by computer-agents is more painful than inclusion by 
computer-agents. 

Based on the results from Zadro et al. (2004), we predicted that a) 
included participants report more reflexive need satisfaction than par-
ticipants in both exclusion conditions and b) there is no difference 
regarding individuals' reflexive need satisfaction depending on whether 
they are excluded by a computer versus an alleged human player. We did 
not specify predictions for the reflective stage. 

2.1. Methods 

The pre-registration is accessible at https://aspredicted.org/gj8yz.pd 
f. 

2.1.1. Determination of sample size 
To test the evidence in favor of the null hypothesis that there is no 

difference in individuals' levels of need satisfaction between human and 
computer-based exclusion, we planned to conduct a Bayesian t-test be-
tween groups. As a Bayes Factor of BF01 > 3 is commonly regarded as 
moderate evidence (Lee & Wagenmakers, 2013) and is more feasible 
than reaching strong evidence (BF01 > 10; Brysbaert, 2019), we chose 
BF01 = 3 as a reference point for calculating sample size. According to 
simulations by Brysbaert (2019) based on a non-informative default 
prior (r-scale = 0.707), a sample size of 110 participant per condition is 
required to achieve a BF01 > 3 with a probability of 80 %. This results in 
a total sample size of 330 participants. 

2.1.2. Participants and design 
A total of 390 students from the University of Basel and the Uni-

versity of Koblenz and Landau1 participated for course credit (psychol-
ogy students) or a small chocolate gift (students from other 
departments). Participants were randomly assigned to one of three 
conditions: Computer exclusion, computer inclusion, and human 
exclusion. Following pre-registration, participants were excluded from 
the analyses if one of the following conditions applied: Participants 
asked that their data not be analyzed (n = 11) or indicated not having 
answered truthfully throughout the study (n = 3); participants indicated 
having played Cyberball before (n = 39); a mismatch occurred between 
assigned condition and participants' perception with whom they had 
played (n = 31; e.g., participants in the computer condition who indi-
cated having played with humans were excluded). The remaining sam-
ple consisted of 306 participants (73 males, 232 females, 1 not indicated, 
Mage = 22.11, SDage = 4.58). A sensitivity analysis using G*Power 
(Version 3.1.9.4, Faul et al., 2009) revealed that a sample of this size 
allows detecting between-subject effects of f = 0.15 (η2 = 0.02) and 
within-between-subjects interactions of f = 0.09 (η2 = 0.01) in a mixed 
ANOVA (correlation between repeated measures = 0.50) with a statis-
tical power of 0.80 at α = 0.05. 

2.1.3. Materials and procedure 
Participants were told that they would take part in a study on 

imagination and virtual social interactions and that the study was part of 
an inter-university cooperation project with data being assessed in 
multiple locations. 

All participants then played Cyberball, a virtual ball-tossing game 
(Williams et al., 2000). In the human player condition (henceforth: 
human), participants were told that they would play with other study 
participants who might be located at the same place as themselves or 
somewhere else. In the computer player conditions (henceforth: com-
puter), participants were told that their co-players in the game are not 
real persons but computer-generated players. In fact, participants in all 
conditions played with computer-generated players. 

In the game, the participant is depicted as one of three figures who 
are tossing a ball to each other. When the participant receives the ball, 
they can toss the ball to one of the others by clicking on their name. In 
the inclusion condition, participants receive a fair share of throws. In the 
exclusion condition, participants only receive the ball twice at the 
beginning of the game and then no more. 

2.1.3.1. Reflexive need satisfaction. Directly after the Cyberball game, 
we assessed need satisfaction by means of two different scales. Using two 
different scales appeared commendable to rule out that results are 
driven by idiosyncrasies of specific scales (Rudert & Greifeneder, 2016). 
In particular, need satisfaction was assessed with four items, one for 

1 To test whether results differ as a function of university, we considered 
potential main and interaction effects of university in our analyses, which were 
not significant. 
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each need: belongingness, self-esteem, control and meaningful existence 
(e.g., devalued to valued; Rudert & Greifeneder, 2016; Cronbach's Alpha 
= 0.95). Mood2 was assessed with one item (bad to good). For all five 
items, participants indicated how they had felt during the Cyberball 
game on a 9-point semantic differential scale. In addition, we used a 20- 
item need satisfaction scale (Jamieson et al., 2010), with five items per 
need; answers were given on a 9-point Likert Scale with respect to 
feelings during the Cyberball game (e.g., “I felt I had control over the 
course of the game”). Cronbach's Alpha for the four subscales ranged 
from α = 0.85 to α = 0.89 and was α = 0.96 for the composite scale. 

2.1.3.2. Filler task. To implement a delay and allow for subsequent 
recovery processes to start, participants worked on a filler task with 
relatively neutral valence (a change blindness task; shared by Kip D. 
Williams). During the change blindness task, participants were asked to 
view five videos, each displaying one specific photograph with changing 
features (e.g., a bird appearing in the photograph). After each video, 
participants were asked to indicate if they observed a change within the 
photograph, and if so, which features had changed. On average, par-
ticipants worked 2.30 min on the filler task (SD = 0.77, 95 % CI = [2.21, 
2.39]). 

2.1.3.3. Reflective need satisfaction. Reflective need satisfaction and 
mood were assessed using the same scales as during the reflexive stage, 
but framed with respect to how participants currently felt (α = 0.89 for 
the short scale; α = 0.91 for the long scale composite score). 

2.1.3.4. Manipulation checks. We administered several checks to 
determine the exclusion manipulation's success. In particular, we asked 
participants for the percentage of throws they had received during 
Cyberball and if they were excluded and ignored during the game (“I 
was excluded” and “I was ignored”, 1 = does not apply at all, 9 =
completely applies). Moreover, we probed participants' naivety towards 
the research purpose by asking participants if they had ever played 
Cyberball before, and with whom they had played Cyberball during the 
current study (open question). Participants were further given the op-
portunity to comment on the study, which was additionally used to 

probe for suspicion. Additionally, with regard to the filler task, partici-
pants were asked how much fun they were having and how they would 
evaluate their performance; this data was not analyzed. 

After providing demographic information, participants were asked if 
they had responded truthfully throughout the study and if there was a 
reason not to use their data. They were explicitly assured that they 
would not face negative consequences if they revoked their consent at 
this time. Finally, participants were debriefed and told that they should 
approach the experimenter, who reimbursed and thanked them for their 
participation. 

2.2. Results 

Means and standard deviations for all measures across conditions are 
reported in Table 1. 

2.2.1. Manipulation checks 
The two manipulation check items assessing experienced ostracism 

were highly correlated (r = 0.91, p < .001) and therefore combined into 
one composite score of ostracism experience. A one-way ANOVA in-
dicates significant differences between the conditions, F(2,303) =
237.59, p < .001, η2

p = 0.61, 95 % CI = [0.55, 0.66]. Post hoc compar-
isons using Tukey's HSD test revealed that included participants (M =
3.02, SD = 1.99) felt significantly less ostracized compared to both 
computer excluded participants (M = 7.75, SD = 1.67, p < .001, d =
2.57, 95 % CI = [2.21, 2.94]) and human excluded participants (M =
7.76, SD = 1.71, p < .001, d = 2.55, 95 % CI = [2.17, 2.92]). There was 
no significant difference between the two exclusion conditions, p = .999, 
d < 0.01, 95 % CI = [− 0.28, 0.28], suggesting that participants expe-
rienced similar exclusion levels irrespective of the exclusion source. 

The same pattern emerged for the percentage of throws received 
during the game: A one-way ANOVA revealed significant differences 
between the three groups, F(2,303) = 334.92, p < .001, η2

p = 0.69, 95 % 
CI = [0.63, 0.73]. Included participants (M = 27.47 %, SD = 9.46) 
indicated having received a significantly larger percentage of throws 
during the Cyberball game compared to both computer exclusion par-
ticipants (M = 7.15 %, SD = 4.59, p < .001, d = − 2.73, 95 % CI =
[− 3.12, − 2.36]), and to human exclusion participants (M = 6.30 %, SD 
= 4.49, p < .001, d = − 2.86, 95 % CI = [− 3.26, − 2.46]). Again, there 
was no significant difference between both exclusion conditions, p =
.636, d = − 0.19, 95 % CI = [− 0.46, 0.09]. 

Table 1 
Means and standard deviations (in parentheses) of need satisfaction at the reflexive and the reflective stage.   

Condition 

Human exclusion (n = 94) Computer exclusion (n = 108) Computer inclusion (n = 104) 

Reflexive stage: 
4-Items need satisfaction scale 2.27 (1.05) 2.43 (1.07) 5.92 (1.74) 
Mood 3.20 (1.78) 3.39 (1.77) 6.33 (1.89) 
20-Items need satisfaction scale:    

Composite score 2.74 (1.10) 2.81 (1.20) 6.00 (1.58) 
Belonging 2.61 (1.30) 2.70 (1.40) 6.61 (1.78) 
Control 1.98 (1.12) 2.18 (1.27) 4.97 (1.68) 
Self-esteem 3.47 (1.52) 3.28 (1.55) 6.15 (1.78) 
Meaningful existence 2.87 (1.45) 3.06 (1.62) 6.27 (1.84)  

Reflective stage: 
4-Items need satisfaction scale 5.46 (1.33) 5.36 (1.49) 5.70 (1.59) 
Mood 6.30 (1.82) 6.06 (2.10) 6.24 (2.16) 
20-Items need satisfaction scale:    

Composite score 6.00 (1.56) 6.12 (1.51) 6.28 (1.44) 
Belonging 6.11 (1.64) 6.01 (1.68) 6.35 (1.66) 
Control 5.33 (1.82) 5.60 (1.82) 5.75 (1.67) 
Self-esteem 6.09 (1.79) 6.19 (1.73) 6.26 (1.70) 
Meaningful existence 6.47 (1.79) 6.69 (1.60) 6.77 (1.55) 

Note. All scales ranged from 1 to 9; higher scores indicate stronger levels of need satisfaction/better mood. 

2 In all four studies, mood and need satisfaction were strongly correlated 
(reflexive stage: r = 0.62–0.84; reflective stage: r = 0.65–0.78). All analyses for 
mood are reported in the supplemental materials. 
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2.2.2. Frequentist analyses of need satisfaction at both stages3 

The four-item and the 20-item version of the need satisfaction scale 
were highly correlated (r = 0.91, p < .001). 

To investigate within-subject effects of stage (reflexive vs. reflective) 
on participants' need satisfaction as well as the interaction between 
stage and condition, we calculated one mixed ANOVA using the R- 
package rstatix (Version 0.6.0; Kassambara, 2020) for each of the two 
scales (4 items; 20 items). Both analyses revealed significant main ef-
fects for stage and condition, as well as a significant stage × condition 
interaction (see Table 2 for coefficients). 

To examine the effects indicated by the mixed ANOVA more closely, 
we further examined the effect of condition at both stages (reflexive vs. 
reflective) by calculating one-way ANOVAs and Tukey's HSD tests for 
pairwise comparisons (see Table 3), again separately for the 4-item 
versus 20-item measure of need satisfaction. As predicted and pre- 
registered, at the reflexive stage, included participants experienced 
significantly higher average levels of need satisfaction compared to both 
computer excluded participants and human excluded participants. 
Importantly, and replicating the results from Zadro et al. (2004), there 
was no significant difference in participants' average levels of need 
satisfaction between both exclusion conditions. 

Repeating the same analyses for the reflective stage in an exploratory 
fashion revealed no overall effect of condition on participants' need 
satisfaction levels on neither the 4-item scale, F(2,303) = 1.45, p = .236, 
η2

p < 0.01, 95 % CI = [0, 0.04], nor the 20-item scale, F(2,303) = 0.87, p 
= .420, η2

p < 0.01, 95 % CI = [0, 0.03], indicating that in both exclusion 
conditions, participants fully recovered from the experience of exclu-
sion. Pairwise comparisons revealed that reflective need satisfaction in 
the inclusion condition was neither statistically different from the 
computer exclusion condition, nor from the human exclusion condition. 
Together, these findings suggest that participants fully recovered from 
the affective consequences of social exclusion during the filler task, 
regardless of whether the excluding source was a human or computer. 
The stage × condition interaction for the 4-item need satisfaction scale is 
visualized in Fig. 1. 

2.2.3. Bayesian analyses of need satisfaction over both stages4 

For both need satisfaction scales, a Bayesian mixed ANOVA with 
JASP's default prior (r scale fixed effects = 0.5) revealed the strongest 
support, compared to all other models, for a model containing the factor 
stage and the factor condition as well as the interaction term between 
stage and condition. 

We followed up on this model by calculating two-sided Bayesian t- 
tests applying JASP's default prior (r scale = 0.707, centered around 0) 

to test the focal comparison between the human exclusion and computer 
exclusion condition for both need satisfaction scales. For the short scale, 
these analyses provided moderate support for the null hypothesis (no 
difference between the conditions) at both the reflexive (BF01 = 3.84) 
and the reflective stage (BF01 = 5.77). Thus, the data obtained is almost 
four times more likely under the null hypothesis than under the alter-
native hypothesis at the reflexive stage, and almost six times more likely 
at the reflective stage of exclusion. 

The same pattern occurred for the long scale, as the t-tests provided 
moderate support for the null hypothesis at both the reflexive (BF01 =

Table 2 
Coefficients of mixed ANOVAs with condition as between-subjects factor and 
stage as within-subjects factor for the 4-item and the 20-item need satisfaction 
scale.  

DV IV Df F-value η2
p 95 % CI 

4-Item scale Condition  2,303  119.62***  0.44 [0.36, 0.51] 
Stage  1,303  322.72***  0.52 [0.44, 0.58] 
Condition × stage  2,303  100.60***  0.40 [0.32, 0.57] 

20-Item scale Condition  2,303  83.27***  0.36 [0.27, 0.43] 
Stage  1,303  521.56***  0.63 [0.57, 0.68] 
Condition × stage  2,303  101.65***  0.40 [0.32, 0.47] 

Note. CI = confidence interval. 
*** p < .001. 

Table 3 
Post hoc Tukey comparisons between all conditions for both need satisfaction 
scales.  

Comparison p- 
Value 

Cohen's d 95 % CI 

Reflexive stage – 4-item scale 
Computer 

inclusion 
Human exclusion  <.001  − 2.54 [− 2.91, 

− 2.16] 
Computer 

inclusion 
Computer 
exclusion  

<.001  − 2.41 [− 2.76, 
− 2.05] 

Human exclusion Computer 
exclusion  

.673  − 0.15 [− 0.43, 0.13]  

Reflective stage – 4-item scale 
Computer 

inclusion 
Human exclusion  .499  − 0.16 [− 0.44, 0.12] 

Computer 
inclusion 

Computer 
exclusion  

.220  − 0.22 [− 0.49, 0.05] 

Human exclusion Computer 
exclusion  

.877  0.07 [− 0.20, 0.35]  

Reflexive stage – 20-item scale 
Computer 

inclusion 
Human exclusion  <.001  − 2.40 [− 2.76, 

− 2.03] 
Computer 

inclusion 
Computer 
exclusion  

<.001  − 2.28 [− 2.63, 
− 1.93] 

Human exclusion Computer 
exclusion  

.921  − 0.06 [− 0.21, 0.34]  

Reflective stage – 20-item scale 
Computer 

inclusion 
Human exclusion  .390  − 0.19 [− 0.47, 0.09] 

Computer 
inclusion 

Computer 
exclusion  

.716  − 0.11 [− 0.38, 0.16] 

Human exclusion Computer 
exclusion  

.839  − 0.08 [− 0. 35, 0.20] 

Note. CI = confidence interval. 

Fig. 1. Participants' need satisfaction levels as a function of condition and 
stage. 
Note. Error bars represent the standard errors of the mean, N = 306. 

3 As some participants reported problems with the Change Blindness Task (n 
= 18, e.g. the videos did not play), we ran analyses with and without these 
participants' data. Neither the overall patterns nor the significance levels 
change as a result. We therefore report results from the full sample. 

4 Note that across all four studies, the exact approach of the Bayesian Ana-
lyses (e.g., priors, model comparisons) was not pre-registered. 
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5.95) and the reflective stage (BF01 = 5.65). Thus, the data obtained is 
almost six times more likely under the null hypothesis than under the 
alternative hypothesis at the reflexive and the reflective stage. 

2.3. Discussion 

Study 1 conceptually replicates Zadro et al. (2004) with a large 
sample size and applying Bayesian analyses. Different from Study 1 in 
Zadro et al. (2004), we omitted the inclusion by computer condition for 
feasibility reasons and assessed participants' need satisfaction at both 
the reflexive and reflective stage of exclusion. 

Results offer a clear picture: Even with substantially more statistical 
power than in the original study by Zadro et al. (2004), exclusion by 
computer generated co-players appears to be no less painful than 
exclusion by human co-players. Going beyond earlier evidence, the 
present study shows that—at the reflective stage—participants in both 
the computer exclusion and the human exclusion condition had fully 
recovered to the need satisfaction level of included individuals. This 
finding is particularly interesting with respect to underlying processes, 
as the mere oversensitivity of the ostracism detection system does not 
predict similar reactions to human and computer exclusion at the 
reflective stage. Yet, while suggestive of underlying processes, the fact 
that the reflective measure was assessed only after 2–3 min and partic-
ipants had fully recovered leaves open the question of whether in-
dividuals in the computer compared to human exclusion condition had 
recovered at the same speed or more quickly. 

Consistent with prior studies (e.g., Zadro et al., 2004), the negative 
effects of computer exclusion in Cyberball on individuals' reflexive need 
satisfaction are large and robust. It stands to reason, however, whether 
these findings generalize to other exclusion paradigms. For instance, 
some studies have shown that affective reactions in response to exper-
imentally induced social exclusion differ depending on the type of 
exclusion paradigm (Bernstein & Claypool, 2012a, 2012b). We address 
these issues in Study 2. 

3. Study 2 

Study 2 seeks to replicate and extend the results of Study 1 using a 
word riddle game similar to Atimia (Wirth et al., 2014). This paradigm 
differs from Cyberball in two important aspects: First, whereas in 
Cyberball the experience of exclusion is characterized by being ignored 
by others, in the word riddle game, individuals are explicitly rejected by 
others. Second, whereas in Study 1 need satisfaction at the reflective 
stage was assessed after a neutral filler task unrelated to Cyberball, in 
Study 2, need satisfaction at the reflective stage was measured after a 
second round of the word riddle game during which excluded in-
dividuals were constantly confronted with the consequences of the 
exclusion. This set-up reveals further insights into time dependent dif-
ferences in recovery from computer versus human exclusion during the 
reflective stage. 

We predicted that a) individuals who are excluded compared to 
included report lower levels of reflexive need satisfaction, irrespective of 
the source of exclusion and b) individuals' levels of need satisfaction do 
not differ depending on whether individuals are told that their group 
members are computer-generated versus human players. We did not 
specify predictions for the reflective stage. 

3.1. Methods 

The pre-registration can be accessed at https://aspredicted.org/pp 
4a6.pdf. 

3.1.1. Determination of sample size 
Power Analysis for the frequentist analyses was conducted with 

G*Power (Version 3.1.9.4, Faul et al., 2009). To detect medium 
between-subject effects of f = 0.3 (η2 = 0.083) with a power of 0.95 at α 

= 0.05 in a frequentist mixed ANOVA with four groups and two mea-
surements, 148 participants are required. To test the evidence in favor of 
the null hypothesis, we planned to conduct a Bayesian factorial ANOVA 
between groups. If Bayesian analyses with a sample of 148 had yielded 
inconclusive evidence, we would have recruited more participants until 
a Bayes Factor > 3 or a number of 300 participants was reached 
(consistent with recommendations for sequential testing by Schönbrodt 
et al., 2017). 

3.1.2. Participants and design 
Participants were students from the University of Basel. Initially, the 

study was designed as a lab study and participants were recruited on 
campus. However, due to the outbreak of the COVID-19 pandemic in 
spring 2020 and the measures taken to prevent the disease's spread, we 
were forced to switch to online data collection and recruited psychology 
students via mailing lists and advertisements in online lectures. As a 
reward, participants could choose between course credit or money. In 
total, we recruited 166 participants; 32 participants took part in the lab, 
and 134 participants took part online.5 

Analogous to Study 1, participants' data were excluded if a partici-
pant asked that their data is not analyzed (n = 2) and when a mismatch 
occurred between assigned condition and the participant's co-player 
perception (participants in the human player condition who indicated 
having played with a computer and vice versa, n = 39). The remaining 
sample consisted of 125 participants (25 males, 99 females, 1 not indi-
cated, Mage = 22.2, SDage = 4.13), who were randomly assigned to a 2 
(source: human player versus computer player) × 2 (social experience: 
inclusion versus exclusion) between-subjects factorial design. Note that 
due to the large number of participants who had to be excluded from the 
analysis, the final sample size was less than intended. A sensitivity 
analysis for a mixed ANOVA (correlation between repeated measures =
0.50) revealed that with the achieved sample size of N = 125, between- 
subjects effects of f = 0.26 (η2 = 0.06) and within-between-subjects 
interactions of f = 0.15 (η2 = 0.02) can be detected with a power of 
0.80 at α = 0.05. 

3.1.3. Materials and procedure 
Laboratory participants were welcomed in groups of four and were 

each seated in front of a tablet computer. The simultaneous start of four 
participants was strictly enforced to increase the plausibility of a 
multiplayer interaction game. When switching to online data collection, 
we decided to make use of the fact that during the COVID-19 lockdown, 
plenty of students simultaneously took part in joint videoconferences to 
attend online lectures. After the lectures, we simultaneously assessed 
data from multiple students within a limited timeframe of 45 min, thus 
increasing the plausibility that interaction partners in the human con-
ditions are fellow students. All participants were told that the study's 
purpose was to investigate how people solve problems and form opin-
ions about others. As in Study 1, participants were told that the study 
was part of an inter-university cooperation project with data being 
assessed in multiple locations. 

In both human player conditions, participants were told that they 
would play a word riddle game with others. Whereas in the lab it was not 
explicitly mentioned who these other players were, in the online study 
they were referred to as other study participants. In both computer player 
conditions, participants were also told that they would play a word riddle 
game, but they were informed that their co-players in the word riddle 
game were not real persons but computer-generated players. 

All participants played the word riddle game together with three 
other alleged players, who were in fact computer-generated. The word 

5 Note that we merged the lab and online datasets. To check whether the 
mode of data collection affected results, we re-ran analyses with modus of data 
collection as an additional factor, which did not meaningfully affect the main 
findings. 
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riddle game consisted of several remote association tasks (Mednick, 
1968) similar to the exclusion paradigm ATIMIA (Wirth et al., 2014) and 
was adapted from a procedure described by Wirth et al. (2020). Expe-
riences of exclusion were operationalized by a group vote determining 
whether participants are excluded from their group and thus differed 
from ATIMIA where participants are not selected by the other players for 
the subsequent round. 

In each round of the game, participants were presented with three 
words and were asked to think of a solution word which links the three 
other words. As an example, the solution word to “spoon,” “cloth,” and 
“card” is “table,” since “table” allows the words “tablespoon,” “table-
cloth,” and “card table” to be formed. After each round, participants 
received feedback about their own and the other players' performance. 
Given that the riddles were rather difficult to solve, but the other players' 
performance was rigged to be high, we expected that most participants 
would perform worse than their co-players. 

After completing five rounds of the task, participants were told that 
they could name one of the other players from the group to be excluded. 
It was stressed that participants could choose to exclude any of the other 
three players or none. Participants also learnt that a player would only 
be excluded from the group if all of the other three players unanimously 
decided to exclude that player. It was further announced that excluded 
players would still be able to play the game's last five rounds, but they 
would not be a part of the group anymore. Hence, they would receive no 
feedback about the other players' performance. 

In both inclusion conditions, nobody was excluded from the group, 
since none of the pre-programmed other players chose to exclude 
anyone. Thus, participants continued in the group setting. In both 
exclusion conditions, allegedly all other players chose to exclude the 
participant. These excluded participants continued with the game 
without being part of the group and without receiving any more feed-
back on the others' performance. 

To measure reflexive reactions, directly after participants were 
informed about their co-players' decision on whom to exclude, they were 
asked to answer four items on need satisfaction (α = 0.83) and one item 
on mood as in Study 1, framed about their current experiences. To 
measure reflective reactions, the same five items were assessed after the 
last five rounds of the word riddle game (α = 0.89). 

Next, participants were asked how much they had enjoyed the game 
and how they would rate their own performance in the game. Addi-
tionally, participants in the exclusion condition were asked about their 
assumption of the other players' motives for excluding them. To check if 
participants had paid attention to the study's instructions and had 
realized the decision of the other group members, after the game's first 
five rounds, participants were asked with whom they would be playing 
the last five rounds.6 Laboratory participants were also asked about their 
relation to the other participants who were in the same study session. 
Participants were also asked to indicate who had been their co-players in 
the word riddle game and were given the chance to comment on the 
study. 

3.2. Results 

Means and standard deviations for all measures across conditions are 
reported in Table 4. 

3.2.1. Frequentist analyses of need satisfaction over both stages 
A three-way mixed ANOVA (rstatix version 0.5.0; Kassambara, 2020) 

was performed to evaluate the effects of social experience and source on 

participants' need satisfaction at both exclusion stages. 
The three-way mixed ANOVA revealed a significant main effect for 

social experience, F(1,121) = 79.52, p < .001, η2
p = 0.40, 95 % CI =

[0.45, 0.65], and a significant two-way interaction between social 
experience and stage, F(1,121) = 23.07, p < .001, η2

p = 0.16, 95 % CI =
[0.06, 0.27]. We conducted simple main effect analyses to decompose 
the significant two-way interaction by calculating the effect of social 
experience at each stage. This analysis revealed a significant effect of 
social experience on need satisfaction at both the reflexive stage, F 
(1,123) = 113.59, p < .001, η2

p = 0.48, 95 % CI = [0.35, 0.58], and the 
reflective stage, F(1,123) = 33.35, p < .001, η2

p = 0.21, 95 % CI = [0.10, 
0.33]. To further understand the two-way interaction, we analyzed the 
effect of stage at each level of social experience. Simple main effect 
analyses for stage revealed that need satisfaction in the exclusion con-
ditions was significantly higher at the reflective compared to the re-
flexive stage (M = 3.62, SD = 1.38; M = 3.21, SD = 1.17, respectively), F 
(1,62) = 5.99, p = .017, η2

p = 0.09, 95 % CI = [0.00, 0.14]. In the in-
clusion conditions, however, need satisfaction was significantly lower at 
the reflective compared to reflexive stage (M = 5.22, SD = 1.69; M =
5.91, SD = 1.63; respectively), F(1,61) = 20.26, p < .001, η2

p = 0.25, 95 
% CI = [0.04, 0.26]. Neither the two-way interaction between stage and 
source, F(1,121) = 1.45, p = .231, η2

p = 0.01, 95 % CI = [0.00, 0.07], nor 
the three-way interaction between stage, source, and social experience, 
F(1,121) < 0.01, p = .978, η2

p < 0.001, 95 % CI = [0.00, 0.00], was 
statistically significant. Fig. 2 depicts participants' need satisfaction 

Table 4 
Means and standard deviations (in parentheses) of need satisfaction at the re-
flexive and the reflective stage.   

Condition 

Human Computer 

Exclusion (n 
= 28) 

Inclusion (n 
= 28) 

Exclusion (n 
= 35) 

Inclusion (n 
= 34) 

Reflexive stage: 
Need 

satisfaction 
scale 

3.13 (1.23) 5.88 (1.36) 3.29 (1.12) 5.94 (1.84) 

Mood 3.29 (1.76) 5.50 (2.81) 3.43 (1.75) 4.59 (2.44)  

Reflective stage: 
Need 

satisfaction 
scale 

3.38 (1.48) 5.03 (1.48) 3.81 (1.29) 5.38 (1.86) 

Mood 3.46 (1.82) 4.71 (2.24) 4.43 (1.88) 4.09 (2.35) 

Note. All scales ranged from 1 to 9; higher scores indicate stronger levels of need 
satisfaction/better mood. 

Fig. 2. Participants' need satisfaction levels as a function of condition and 
stage. 
Note. Error bars represent the standard errors of the mean, N = 125. 

6 15 participants in the exclusion conditions and four participants in the in-
clusion conditions answered this question incorrectly. Excluding these partici-
pants reduced the sample size to 106 participants, but changed neither the 
pattern nor the significance levels of the ANOVA results. In the following we 
report results including these 15 participants. 
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levels in all four conditions as a function of stage. 

3.2.2. Bayesian analyses of need satisfaction over both stages 
To quantify the evidence for all possible main and interaction effects, 

we calculated a Bayesian mixed ANOVA with stage as a repeated factor 
and social experience and source as between subject factors. JASP's 
default prior for repeated measures ANOVAs with a r-scale = 0.5 for 
fixed effects was applied. Compared to all other possible models, the 
analyses revealed the strongest evidence for a model containing the 
interaction term between stage and social experience. Importantly, this 
model was superior to a model containing a main effect of source (BF01 
= 2.47) and a model containing the interaction effect between social 
experience and source (BF01 = 5.94). Post hoc tests further provided 
moderate support against a main effect for stage of exclusion, BF01 =

5.47, as well as against a main effect of source, BF01 = 4.45. The evi-
dence in favor of a main effect of social experience was extreme with a 
BF10 > 100. 

Since we were interested in the effect of each factor at each stage, 
Bayesian ANOVAs and post hoc comparisons for each stage were 
calculated. For the reflexive as well as for the reflective stage, a model 
only containing social experience as a predictor provided the strongest 
evidence compared to all other models. Post hoc comparisons between 
both human conditions and both computer conditions at the reflexive 
stage revealed moderate evidence for the null hypothesis of no differ-
ence between the human and the computer conditions (BF01 = 5.05). 
The same comparisons at the reflective stage revealed what is referred to 
as anecdotal evidence for the null hypothesis of no difference between 
both exclusion conditions (BF01 = 2.68). 

3.3. Discussion 

Study 2 employed an exclusion paradigm other than Cyberball, but 
still showed that individuals' levels of need satisfaction are similarly 
affected when being excluded either by computer versus human co- 
players. In particular, individuals' need satisfaction measured at both 
the reflexive and the reflective stage was only influenced by social 
experience, whereas the source of exclusion/inclusion had no significant 
effect. Results of Study 2 thus conceptually replicate those of Study 1. 

Different from Study 1, participants in both exclusion conditions had 
not fully recovered when reflective need satisfaction was assessed. Most 
likely this is because in Study 2, the consequences of being excluded 
(having to play alone) were still apparent during the last five rounds of 
the word riddle game. Note that the last five rounds most likely do not 
feel like continued exclusion, as participants did not see the other 
players or learn about their results. Nevertheless, the participants were 
likely aware that they are playing the game on their own, so that the 
sting of exclusion continued to hurt. This incomplete recovery is highly 
important, as it provides evidence that at the reflective stage, individuals 
react to computer-based agents as they would towards humans. This 
may suggest that processes other than the ostracism detection system are 
at work, too. Included participants' levels of need satisfaction slightly 
decreased from the reflexive to the reflective stage. This overall pattern 
is not surprising, as participants' open comments indicate that many 
participants struggled with the word riddle, while the ostensible co- 
players seemingly excelled. 

Taken together, results from Studies 1 and 2 suggest that both re-
flexive and reflective reactions to exclusion are robust and independent 
of whether the source of exclusion is human or computer-generated. 
However, in Study 2, the aspired sample size was not achieved, calling 
for replication with a larger sample. Moreover, Study 2 does not provide 
insight into whether the similarities between human and computer 
exclusion extend to the behavioral level. Examining behavior in 
response to social exclusion may be more diagnostic with regard to 
underlying processes than just assessing self-reported need satisfaction. 
As Studies 1 and 2 have shown, recovery is similar for computer as well 
as for human exclusion. It is, however, difficult to infer whether this is 

because the consequences of human and computer exclusion at the 
reflective stage are similar or because individuals in both conditions 
manage to cope with the exclusion event to a similar extent, even if 
coping strategies differ. Behavior, however, should offer a more nuanced 
picture. Moreover, if exclusion researchers want to forgo deception by 
informing their participants about the true nature of their computer- 
generated interaction partners (which they might as a consequence of 
Studies 1 and 2), it is crucial to know whether they can assume similar 
results of computer and human exclusion also with regard to behavioral 
consequences. 

4. Study 3 

Study 3 examines whether participants react similarly to computer 
and human exclusion on a behavioral level. Prior research suggests that 
behavior following exclusion is goal-directed, which is, for example, 
reflected in individuals' motivation to punish the perpetrators of 
exclusion as an act of revenge (Schoel et al., 2014; Walasek et al., 2019; 
Will et al., 2015). Punishment can further have an educative purpose, as 
it motivates individuals to behave cooperatively in the future (Fehr & 
Gächter, 2002). Both motives, revenge and educating the source of 
exclusion, would be pointless if the source of exclusion is computer- 
generated. As a consequence, if the similarity in reactions to human 
and computer exclusion is driven only by the automatic reactions of the 
ostracism detection system, it should not extend to punishment 
behavior. 

To operationalize punishment behavior, Study 3 participants played 
the same word riddle game as in Study 2, but additionally had the option 
to punish their computer-generated versus alleged human co-players 
after the group vote. 

In accordance with prior literature (e.g., Walasek et al., 2019) and 
the pattern of results observed in Studies 1 and 2, we predicted that a) 
individuals who are excluded (compared to included) report lower levels 
of reflexive need satisfaction and engage in more punishing behavior 
towards their former co-players, irrespective of the source of exclusion, 
and b) individuals' levels of need satisfaction and their punishing 
behavior do not differ depending on whether individuals are told that 
their group members are computer-generated versus human players. 

4.1. Methods 

The pre-registration can be accessed at https://aspredicted.org/p 
26ac.pdf. 

4.1.1. Determination of sample size 
For the frequentist analyses, we based the power analysis on prior 

studies that found medium to large effects of social exclusion on pun-
ishing behavior (e.g., Schoel et al., 2014) and assumed an effect size of f 
= 0.25 (η2 = 0.06). A power analysis using G*Power (Version 3.1.9.4, 
Faul et al., 2009) with α = 0.05 and β = 0.95 in a two-factorial ANOVA 
resulted in a sample size of 210 participants. If Bayesian analyses with a 
sample of that size had yielded inconclusive evidence, we would have 
recruited more participants until a Bayes Factor > 3 or a number of 300 
participants was reached (consistent with recommendations for 
sequential testing by Schönbrodt et al., 2017). 

4.1.2. Participants and design 
Participants were Prolific users from the UK whose first language was 

English. We included only users who had previously agreed to partici-
pate in studies using deception. In total, we collected data from 299 
participants who were randomly assigned to a 2 (source: human versus 
computer) × 2 (social experience: inclusion versus exclusion) between- 
subjects factorial design. 

Following data collection, we excluded 78 participants consistent 
with the criteria specified in the pre-registration, leading to a remaining 
sample of 221 participants (92 males, 127 females, 2 other, Mage =
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35.07, SD = 13.02). Cases were removed if participants had indicated 
that there was a reason not to use their data (n = 1); if they had indicated 
to have given low-quality answers during the study (n = 4); if partici-
pants in the human condition voiced suspicion about having played the 
word riddle game with actual human co-players (n = 55), and if par-
ticipants in the computer condition had not reported correctly that they 
had played the game with computer-generated players (n = 18). As a 
result of these exclusions, group sizes between conditions varied: 64 
participants were in the computer inclusion, 63 in the computer exclu-
sion, 50 in the human inclusion, and 44 in the human exclusion condi-
tion. A sensitivity analysis for a 2 × 2 ANOVA revealed that with the 
achieved sample size of N = 221, main and interaction effects of f = 0.19 
(η2 = 0.03) can be detected with a power of 0.80 at α = 0.05. 

4.1.3. Materials and procedure 
To make participants believe that interaction partners in the human 

conditions were human, the study was administered in two parts: In Part 
1, participants were informed about the content of the word riddle game 
and were asked to confirm whether they planned to participate in Part 
2.7 Part 2 then took place one day after Part 1 and was only accessible for 
Part 1 participants and during a limited time window of 2 h. 

All participants were told that the study's purpose was to examine 
how people naturally behave and interact with others in interactive 
online games. In both human player conditions participants were told that 
they would play a word riddle game with other Prolific users, whereas in 
both computer player conditions participants were informed that they 
would play a word riddle game with computer-generated players. In all 
conditions, participants were told that the number of co-players in the 
game may vary. In fact, all participants played the game with three 
computer-generated players. 

The procedure of the word riddle game was similar to Study 2, with 
need satisfaction and mood being measured directly after participants 
were informed about their co-players' decision on whom to exclude 
(reflexive need satisfaction; α = 0.87) and again after the last five rounds 
of the word riddle game (reflective need satisfaction; α = 0.93). However, 
as an important extension to Study 2, participants could punish the other 
players after the decision on who should be excluded was revealed. To 
create an environment in which succeeding in the word riddle tasks was 
actually something to aspire to, we additionally introduced a virtual 
prize: Everybody who solved all five word riddle tasks correctly could 
win a word creativity star, which was framed to be the game's ultimate 
honor. 

Punishment was implemented by means of an adapted version of the 
Tangram Task (Saleem et al., 2015), which we refer to as punishment task 
in what follows: During the punishment task, participants were pre-
sented with 12 word riddles in total, of which they should choose five. 
They were told that the other players would have to solve these five tasks 
during the last five rounds of the word riddle game. Importantly, par-
ticipants could choose from four easy, four medium, and four difficult 
word riddles. For each riddle, the difficulty level was explicitly stated. 
Within each category, participants could choose from four riddles, so 
that the final choice of five riddles would always show some direction. 
Based on the chosen riddles' difficulty level, a punishment score was 
calculated as follows: 

Punishment Score = 2 ×
∑

difficult riddles +
∑

medium riddles 

The punishment score could range from 1 to 9, with higher values 
indicating a selection of more difficult tasks, that is, more punishing 
behavior. 

In both inclusion conditions, participants were told that one of their 

co-players (computer-generated or human) would select the word riddle 
tasks for the last five rounds of the game for them. They were told that all 
players would make this choice simultaneously and anonymously. In 
contrast, as social exclusion is characterized by the absence of interac-
tion with others, participants in both exclusion conditions were told that 
the word riddle tasks they receive in the last five rounds of the game 
would be determined by a random algorithm. 

Directly after finishing the selection task, participants were asked 
about their motivation that had guided their word riddle selection by 
means of three statements (“I did not care, my choice was completely 
random;” “I wanted to help the other participant win the word creativity 
star;” or “I wanted to make it difficult for the other participant to win the 
word creativity star;” from 1 = strongly disagree to 9 = strongly agree). 

All other aspects were largely analogous to Study 2, with the 
exception that participants who answered five out of five riddles 
correctly were congratulated and received a virtual word creativity star. 

4.2. Results 

Means and standard deviations for all measures across conditions are 
reported in Table 5. 

4.2.1. Frequentist analyses of need satisfaction in both exclusion stages 
The same three-way mixed ANOVA for need satisfaction as in Study 2 

was conducted for Study 3. However, please note that potential differ-
ences in need satisfaction between the inclusion and the exclusion 
conditions at the reflective stage have to be interpreted with caution (see 
also pre-registration). 

The mixed ANOVA revealed a significant main effect for social 
experience, a significant main effect for exclusion stage, and a signifi-
cant two-way interaction between social experience and exclusion stage 
(see Table 6). Neither the two-way interaction between social experi-
ence and source, nor the three-way interaction effect between social 
experience, source and exclusion stage was significant. 

Table 5 
Means and standard deviations (in parentheses) of need satisfaction, mood, and 
punishment at the reflexive and the reflective stage.   

Condition 

Human 
exclusion (n 
= 44) 

Human 
inclusion (n 
= 50) 

Computer 
exclusion (n 
= 63) 

Computer 
inclusion (n 
= 64) 

Reflexive stage: 
Need 

satisfaction 
(α = 0.87) 

3.27 (1.57) 5.88 (1.93) 3.22 (1.28) 6.00 (1.82) 

Mood 3.05 (1.72) 5.14 (2.78) 3.00 (1.68) 5.03 (2.47)  

Reflective stage: 
Punishment 6.00 (3.04) 2.58 (2.05) 6.14 (3.03) 3.36 (2.50) 
Motivation for 

punishment     
- Choice was 
random 

2.89 (2.57) 2.30 (2.18) 2.79 (2.34) 3.19 (2.75) 

- Wanted to 
help 

4.41 (2.97) 6.88 (2.64) 3.70 (2.78) 6.23 (2.86) 

- Wanted to 
make it more 
difficult 

5.20 (3.00) 2.42 (2.20) 5.27 (3.05) 2.64 (2.43) 

Need 
satisfaction 
(α = 0.93) 

3.98(1.75) 5.42(1.96) 4.33(1.61) 5.65(1.90) 

Mood 4.36 (1.98) 4.88(2.53) 4.62(2.25) 5.13(2.54) 

Note. All scales ranged from 1 to 9; higher scores indicate stronger levels of need 
satisfaction/better mood/more punishment/stronger motivation. 

7 Also, a 10-item version of the Rational-Experiential Inventory (Epstein 
et al., 1996) was administered in Part 1. Analyses including this measure are 
reported in the supplemental materials. 
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4.2.2. Bayesian analyses of need satisfaction 
A Bayesian mixed ANOVA for need satisfaction with exclusion stage 

as repeated factor and social experience and source as between subject 
factors was conducted applying the default prior in JASP. A model 
containing the interaction term between exclusion stage and social 
experience yielded the most support compared to all possible other 
models. 

Notably, a model only containing the interaction term between 
exclusion stage and social experience was superior to a model addi-
tionally containing a main effect of source by a factor of 3.84 and a 
model additionally containing the interaction term between social 
experience and source by a factor of 13.55. 

4.2.3. Frequentist analyses for punishment 
A 2 × 2 factorial ANOVA on punishment scores revealed a significant 

main effect for social experience, F(1,217) = 71.82, p < .001, η2
p = 0.25, 

95 % CI = [0.15, 0.34], as excluded compared to included participants 
punished their alleged co-player significantly more (M = 6.08, SD =
3.02; M = 3.02, SD = 2.34, respectively; see also Table 5). There was 
neither a significant main effect for source, F(1,217) = 1.59, p = .209, η2

p 
= 0.01, 95 % CI = [0.00, 0.04], nor a significant interaction effect be-
tween social experience and source, F(1,217) = 0.76, p = .386, η2

p <

0.01, 95 % CI = [0.00, 0.03]. Mean punishment scores as a function of 
source and social experience are visualized in Fig. 3. 

4.2.4. Bayesian analyses for punishment 
A Bayesian 2 × 2 factorial ANOVA with punishment revealed the 

strongest evidence for a model only containing the main effect of social 
experience as a predictor. In particular, this model was superior to a 
model additionally including the main effect of source (BF01 = 3.19), 
and a model additionally including the interaction term between social 
experience and source (BF01 = 10.36). 

4.2.5. Exploratory mediation analyses 
We exploratorily examined the three items assessing the motivation 

underlying the choice of word-riddles. The motivation to help others 
(make the game easier) and to punish others (make it more difficult for 
others) were strongly negatively correlated (r = − 0.76, p < .001). 
Neither of both variables was significantly associated to the random 
choice item (smallest p = .07, r = − 0.12). 

Given that our main focus was to explore whether punishment 
behavior was driven by a punishment motivation (i.e., making it more 
difficult for others), we focused our further analyses on the punishment 
motivation item. Descriptive results indicate that excluded (M = 5.24, 
SD = 3.02) compared to included (M = 2.54, SD = 2.33) participants' 
selection of word riddles was more strongly guided by the motivation to 
make it more difficult for their co-players. To determine whether the 
selection of word riddles is more strongly driven by a punishment 
motivation (i.e., the motivation to make it more difficult for others) or 
threatened psychological needs (i.e., levels of need satisfaction), we 
examined whether these variables mediate the effect of social experi-
ence on the selection of word riddles (i.e., punishment behavior), and 
whether this mediation is independent of the source of exclusion. To that 
aim, we ran a moderated mediation analysis using PROCESS with 
punishment motivation and need satisfaction (both z-standardized) as 
parallel mediators (Hayes, 2013; Model 8). 

The moderated mediation analysis using 5000 bootstrap estimates 
indicated that punishment motivation (z-standardized) mediates the 
effect of social experience on punishment behavior, as the indirect effect 
was significant in both the computer (b = − 2.07, 95 % CI = [− 2.87; 
− 1.30]), and the human (b = − 2.19, 95 % CI = [− 3.11; − 1.31]) con-
ditions. The mediation effect was not moderated by the source of 
exclusion/inclusion (Index of moderated mediation = − 0.12, 95 % CI =
[− 1.23; 1.04]).8 Concerning need satisfaction, there was no evidence for 
mediation, as the indirect effect was neither significant in the computer 
(b = 0.28, 95 % CI = [− 0.17; 0.76]) nor the human (b = 0.26, 95 % CI =
[− 0.16; 0.72]) conditions. 

4.3. Discussion 

Study 3 demonstrates that exclusion by computer-agents compared 
to human interaction partners not only threatens individuals' basic 
needs to a similar extent, but also results in similar behavior towards the 
excluding sources. In particular, irrespective of whether they were 
excluded by a computer or an alleged human, excluded participants 
punished the excluding perpetrators by selecting more difficult word 
riddles compared to included participants. 

The effect of social experience on punishment was mediated by the 
motivation to make it more difficult for others. Note that causal in-
ferences based on this mediation are consistent with the theoretical 
tenet that motivation precedes behavior. At the same time, inferences 
based on this mediation effect have to be treated with some level of 
caution, as the mediator was assessed after the dependent variable. 
Arguably, results could also reflect a motivation to explain or justify 
one's own behavior. Importantly, rather than establishing proof for 
temporal order or even causality, the mediation analysis mainly serves 
the purpose to show that participants' choices in the punishment task are 
in fact associated with a punishing intent. The results of the mediation 
thus question the assumption that the selection of difficult word riddles 
for human and computer-agents traces back to a different motivation, e. 
g., curiosity about how computer-generated co-players perform when 
faced with difficult riddles. 

Some prior research indicates that social exclusion can result in 

Table 6 
Coefficients of mixed ANOVA for need satisfaction.  

IV F-value (1,217) η2
p 95 % CI 

Social experience  93.51***  0.30 [0.20, 0.39] 
Source  0.60  <0.01 [0, 0.03] 
Stage  5.53*  0.03 [0, 0.08] 
Social experience × source  0.06  <0.01 [0, 01] 
Social experience × stage  38.47***  0.15 [0.07, 0.24] 
Source × stage  1.38  <0.01 [0, 0.04] 
Social experience × source × stage  0.44  <0.01 [0, 0.03] 

Note. CI = confidence interval. 
* p < .05. 
*** p < .001. 

Fig. 3. Distribution of punishment scores as a function of social experience and 
source. 
Note. The width of the violin plots represents the distribution of data points per 
condition. Black dots indicate the Arithmetic Mean. N = 221. 

8 Running the same model with individuals' motivation to make it easier for 
others to win the word creativity star as a mediator also revealed a significant 
indirect effect on punishment, this time due to included individuals' propensity 
to select easier tasks for their co-players. 
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aggressive behavior even towards individuals that were uninvolved in 
the exclusion event (Twenge et al., 2001). One explanation for this 
finding holds that aggression can serve as a means to restore funda-
mental needs deprived by the exclusion event, particularly the need for 
control (Warburton et al., 2006). From this perspective, one could argue 
that individuals do not punish the source of exclusion as a goal-directed 
act of revenge or education, but because of a generalized aggression 
tendency to restore the threatened need for control. However, if pun-
ishment of the source was a pure act of goal-unspecific aggression to 
restore threatened needs, a mediation via need satisfaction (rather than 
the motivation to make the task more difficult for the excluding sources) 
would be expected. Of note, the null finding regarding this frequentist 
mediation via need satisfaction in Study 3 has to be considered with 
caution, as it cannot be evaluated as evidence for the absence of a 
mediation effect (Lakens, 2022). At the same time, it does not support 
the assumption that aggressive responses after exclusion are an act of 
goal-unspecific aggression. Moreover, the assumption that excluded 
individuals rather engage in goal-directed punishment of the exclusion 
perpetrators than in undirected aggression is also in line with previous 
research. For example, Walasek et al. (2019) as well as Klein and Rudert 
(2021) showed that in cooperation games, excluded compared to 
included individuals cooperate less with the exclusion perpetrators, but 
show a similar degree of cooperation with uninvolved co-players. 

In combination, the results of Study 3 suggest that excluded partic-
ipants' behavior reflects the deliberate intention to punish their former 
co-players. Given that no adjustment in behavior was observed, we 
conclude that processes over and above the ostracism detection system 
contribute to reactions to exclusion by computer agents. Consistent with 
the literature reviewed before (Kothgassner et al., 2014; Nass & Moon, 
2000), we hypothesize that implicit anthropomorphism could be such a 
process. Study 4 is to examine this hypothesis more closely. 

5. Study 4 

Studies 1 to 3 demonstrate that individuals show similar affective 
and behavioral reactions in response to human and computer exclusion. 
This pattern cannot be explained by the ostracism detection system 
alone, but so far, Studies 1 to 3 have remained silent about the nature of 
potential additional processes. Study 4 is to furnish this important piece 
of evidence by explicitly testing the involvement of anthropomorphism 
in computer exclusion. To this end, Study 4 builds on the conceptual 
tenet that the presence of social cues elicits anthropomorphism, which 
leads to negative reactions when individuals are socially excluded by 
computer-agents. Negating the tenet's premise creates a strong experi-
mental test: When no social cues are present, anthropomorphism should 
not occur, and individuals should feel less excluded and experience less 
negative affect. 

Importantly, we assume that removing social cues will not only 
impede anthropomorphism, but also the perception of social exclusion. 
This is because a situation that does not contain any social cues will not 
be classified as social and should thus not trigger reactions by the 
ostracism detection system. To illustrate, consider a study by Williams 
(2009) where essentially any social cues were stripped off from a social 
exclusion paradigm by reducing it to geometric shapes. In particular, 
participants in this study were asked to watch the movement of geo-
metric shapes (resembling the classic study on apparent behavior by 
Heider & Simmel, 1944). Some participants were asked to generate a 
story about what they saw, thus prompting participants to encode the 
situation as social. Many of the generated stories involved social situa-
tions with humans or animals and triggered feelings of exclusion. In 
contrast, other participants in Williams' study were not asked to 
generate a story. For these participants, the exact same movements of 
geometric shapes did not result in feelings of exclusion, presumably 
because the situation was not perceived as social (for a similar setup, see 
Weschke & Niedeggen, 2016). 

Beyond the tenet that a situation without any social cues cannot be 
perceived as social exclusion, by definition a situation without any social 
cues can also not involve references to humans (or other agentic en-
tities), as the description of an excluding source itself would constitute a 
social cue. As a consequence, Study 4 does not rely on a fully crossed 
design (i.e., simultaneously manipulating the source of exclusion and 
the presence of social cues) but compares the effect of social experience 
(inclusion versus exclusion) across a condition involving no social cues, 
a condition involving social cues referring to other humans, and a con-
dition involving social cues referring to computer-agents. To implement 
the non-social cue condition, we adapted the general set-up of the 
Cyberball paradigm used in Study 1 by removing any social cues (see 
Fig. 4). These adaptions resulted in a task where participants were only 
presented with numbers appearing on the screen. In the following, we 
refer to this task as the number paradigm. To create the social conditions, 
the number paradigm was enriched with social cues by providing in-
formation about ostensible human or computer-generated co-players. 
This set-up allows to investigate whether the perception of social cues is 
a necessary as well as sufficient condition for the experience of social 
exclusion, irrespective of the source of the social cues (human versus 
computer). 

To offer further insight on the process level, Study 4 additionally 
assessed implicit anthropomorphism by asking participants to what 
extent they experienced interpersonal sensations during the number 
task. Interpersonal sensations are characteristic of human interactions; if 
they are experienced in interactions with computers, too, this suggests 
that computers were anthropomorphized. As a suitable interpersonal 
sensation to detect implicit anthropomorphism, we opted for moral 
judgments requiring a social counterpart, like the assignment of blame 

Fig. 4. Visualization of the process of the number paradigm. 
Note. The process of the number paradigm was identical across all cue conditions. The non-social and the social conditions solely differed regarding the instructions 
they received prior to the task. 
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(Alicke, 2000; Pizarro et al., 2003). Blaming someone for their behavior 
implies classifying them as capable of moral agency, thus ascribing them 
human traits (Gray et al., 2012). Consistent with the literature, we thus 
offer conclusions about implicit anthropomorphism by assessing 
whether individuals behave as if computers were moral agents (Epley 
et al., 2008). That is, our measure reflects to what extent participants act 
as if computer-agents were human-like (i.e., implicit anthropomor-
phism), but not whether participants believe that computer-agents are 
human-like (i.e., explicit anthropomorphism). 

Overall, we predicted that a) participants in the human exclusion 
condition, as well as participants in the social computer exclusion con-
dition, experience stronger feelings of exclusion and less need satisfac-
tion compared to participants in the non-social exclusion condition. As 
in Studies 1 to 3, we predicted b) no difference regarding feelings of 
exclusion and need satisfaction between participants in the human 
exclusion and the social computer exclusion condition. 

Regarding interpersonal sensations, we predicted that c) excluded 
participants in the human and in the social computer condition experi-
ence more negative interpersonal sensations compared to participants in 
the non-social condition. In contrast, we predicted that d) included 
participants in the human and social computer condition experience 
more positive, interpersonal sensations compared to participants in the 
non-social condition. In the non-social condition, we predicted e) no 
difference between inclusion versus exclusion with respect to both 
negative and positive interpersonal sensations. 

5.1. Methods 

The pre-registration can be accessed at https://aspredicted.org/ 
4fi6h.pdf. 

5.1.1. Determination of sample size 
We conducted a power analysis using the R-package Superpower 

(Lakens & Caldwell, 2021) for a 2 × 3 ANOVA design. To detect inter-
action effects of η2 = 0.025 (f = 0.16) with a statistical power of at least 
0.80 at α = 0.05, a total of 396 participants is required. We planned to 
continue data collection until a sample size of 396 valid observations 
was reached (thus excluding observations that do not fulfill the pre- 
registered inclusion criteria). 

5.1.2. Participants and design 
Participants were Prolific users from the US who had indicated to be 

fluent in English. We collected data from 505 participants. A partici-
pant's data was excluded if they indicated insufficient levels of seri-
ousness (n = 5), had trouble understanding the study (n = 16), indicated 
a reason not to use their data (n = 33), or if a co-player perception did 
not match their assigned condition (e.g., participants in the human 
player condition who indicated having played with a computer and vice 
versa, n = 58). The remaining sample consists of 396 participants (143 
males, 245 females, 8 non-binary, Mage 36.85, SDage = 14.18), who were 
randomly assigned to a 2 (social experience: inclusion versus exclusion) 
× 3 (cue: non-social, social computer, human) between-subjects facto-
rial design. As the sample size determined by the a-priori power analysis 
was precisely achieved, results of the sensitivity analysis correspond to 
the a-priori power-analysis. 

5.1.3. Materials and procedure 
The study was advertised on Prolific as evaluation of a short task. 

Participants in all conditions worked on the exact same task (the number 
paradigm). The paradigm consists of a black screen on which the 
numbers 1, 2 or 3 can appear (see Fig. 4 for the set-up). When the 
numbers 1 or 3 appear, participants do not have to react at all since the 
page gets forwarded automatically after 2 s and the next screen with a 
new number will appear. When the number 2 appears, participants 
either have to select the number 1 or 3. The number selected by the 
participant will then appear on the next screen. Since the process of the 

paradigm was identical for the non-social and the social conditions, it is 
solely the instruction that manipulated the presence or absence of social 
cues. 

5.1.3.1. Manipulation of cues 
5.1.3.1.1. Instruction non-social cues. In the non-social conditions, 

participants were informed that the study was about investigating how 
people behave in a number task. They were told that during the task, 
they would see a black screen on which the numbers 1, 2 and 3 can 
appear. They were further instructed to press either 1 or 3 whenever the 
number 2 appears, but not to react at all when the numbers 1 or 3 
appear. 

5.1.3.1.2. Instruction social cues. In both social cue conditions 
(human and social computer), participants were informed that the study 
was about investigating how people behave in a social interaction game. 
Participants were told that they have been assigned to be Player 2 in the 
game and that they would play the game with two co-players. The two 
conditions were identical aside from the information about who their co- 
players are. In particular, in the human cue condition, participants were 
told that these other players were other Prolific participants. In the social 
computer cue condition, participants were told that their co-players were 
computer-generated. In fact, in all conditions, the game was operated by 
a computer script. 

Participants in both social cue conditions were further told that 
during the task, they would see a black screen on which the numbers 1, 2 
and 3 can appear and that these numbers symbolize the players' turns. 
Accordingly, when the number 2 appears on the screen, they could 
decide on the next turn by pressing either the numbers 1 or 3, depending 
on which player's turn it should be next. When the numbers 1 or 3 
appeared on the screen, one of the other players would decide whose 
turn it is next. 

5.1.3.2. Manipulation of social experience. Analogously to the number of 
received ball throws in the standard version of the Cyberball game, so-
cial experience in the number paradigm was manipulated by the amount 
of times the number 2 appeared on the screen. That is, in the inclusion 
condition each of the three numbers appeared around one third of the 
time. In the exclusion condition, however, the number 2 only appeared 
twice at the beginning and then never again. 

5.1.3.3. Need satisfaction and mood. Directly after the number para-
digm, need satisfaction was assessed with the same four items as in the 
previous studies (Rudert & Greifeneder, 2016; Cronbach's Alpha =
0.93). Again, mood was assessed with one additional item (good to bad). 
For all five items, participants indicated how they had felt during the 
number paradigm on a 9-point semantic differential scale. 

5.1.3.4. Feelings of exclusion. To determine to what extent the different 
conditions of the number paradigm elicit feelings of exclusion, we asked 
participants to what extent they felt excluded and ignored during the 
task/game (1 = does not apply at all, 9 = completely applies). We further 
included two non-exclusion related distractor items, asking how chal-
lenged and how irritated participants felt during the paradigm. These 
distractor items were not analyzed. 

5.1.3.5. Implicit anthropomorphism. To examine whether participants 
indirectly ascribe human characteristic to computer-agents, participants 
were asked to rate on a 9-point scale to what extent they experienced 
several interpersonal and non-interpersonal sensations during the 
number paradigm. Implicit anthropomorphism was captured by one 
item assessing a negative interpersonal sensation (“I blamed others”) 
and one item assessing a positive interpersonal sensation (“I felt valued 
by others.”). We further assessed to what extent participants experi-
enced one positive (“I felt relaxed”) and one negative (“I felt bored”) 
non-interpersonal sensation. We pre-registered to analyze non- 
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interpersonal items by way of exploration. These analyses can be found 
in the supplemental materials. 

5.1.3.6. Explicit anthropomorphism. Explicit anthropomorphism was 
assessed with several items adapted from the Individual Differences in 
Anthropomorphism Questionnaire (Waytz et al., 2010, α = 0.98). Par-
ticipants were asked to think back to the task/game and were asked to 
what extent they agree with several statements. In the non-social con-
ditions, these statements referred to the numbers 1 and 3 (e.g., “The 
numbers 1 and 3 have a free will”), which accurately identifies the 
representation of the computer in the number task. In both social con-
ditions, the statements referred to the other players (e.g., “The other 
players have a free will”). We did not pre-register specific hypotheses 
regarding this measure. 

5.1.3.7. Other measures. To determine the success of the social experi-
ence manipulation, we asked participants about the amount of times 
each number (1, 2, and 3) had appeared on the screen during the task/ 
game. Further, the same quality checks as in the previous studies were 
assessed and participants in both social cue conditions were asked to 
indicate the nature of their co-players in the game. 

5.2. Results 

We conducted frequentist 2 × 3 between-subjects ANOVAs with 
social experience and cue as predictor variables using different depen-
dent variables depending on the research question. Pairwise compari-
sons between the different conditions were conducted using Tukey-HSD 
tests. Table 7 further depicts pairwise comparisons applying a Bayesian 
approach. All pairwise comparisons necessary to examine the outlined 
hypotheses were pre-registered. 

5.2.1. Frequentist analyses of feelings of exclusion 
Since the items on feeling ignored and feeling excluded were highly 

correlated (r = 0.97), we merged both items into one joint score of 
feelings of exclusion. A 2 × 3 between-subjects ANOVA with this 
exclusion score as a dependent variable yielded a significant main effect 
of social experience F(1,390) = 304.34, p < .001, η2

p = 0.44, 95 % CI =

[0.37, 0.50], a significant main effect of cue, F(2,390) = 24.75, p < .001, 
η2

p = 0.11, 95 % CI = [0.06, 0.17], as well as a significant interaction 
between social experience and cue, F(2,390) = 28.63, p < .001, η2

p =

0.13, 95 % CI = [0.07, 0.19]. 
Pre-registered pairwise comparisons revealed, as we expected, that 

participants in the non-social exclusion condition felt less excluded and 
ignored (M = 3.70, SD = 2.45) compared to participants in both the 
human exclusion condition (M = 6.86, SD = 2.19, p < .001, d = 1.36, 95 
% CI = [0.96, 1.76]), and the social computer exclusion condition (M =
6.70, SD = 2.57, p < .001, d = 1.20, 95 % CI = [0.83, 1.56]). There was 
no difference between participants in the human exclusion and the so-
cial computer exclusion condition (p = .998, d = 0.07, 95 % CI =
[− 0.29, 0.43]). Moreover, there was no difference between the different 
cue conditions on the level of inclusion (smallest p = .773). 

Besides these pre-registered comparisons, we exploratorily con-
ducted pairwise comparisons between inclusion and exclusion for all 
three cue conditions. Pairwise comparisons revealed a large difference 
between exclusion and inclusion in both the human condition (p < .001, 
d = 2.74, 95 % CI = [2.22, 3.26]) and in the social computer condition 
(p < .001, d = 1.95, 95 % CI = [1.53, 2.36]). There also was a moderate 
difference between exclusion and inclusion in the non-social condition 
(p < .001, d = 0.74, 95 % CI = [0.41, 1.07]). 

5.2.2. Frequentist analyses of need satisfaction 
A 2 × 3 between-subjects ANOVA with need satisfaction as a 

dependent variable yielded a significant main effect of social experience, 
F(1,390) = 228.19, p < .001, η2

p = 0.37, 95 % CI = [0.29, 0.43], a sig-
nificant main effect of cue, F(2,390) = 10.95, p < .001, η2

p = 0.05, 95 % 
CI = [0.02, 0.10], as well as a significant interaction between social 
experience and cue, F(2,390) = 23.86, p < .001, η2

p = 0.11, 95 % CI =
[0.05, 0.17]. Pre-registered pairwise comparisons revealed that partic-
ipants in the non-social exclusion condition experienced more need 
satisfaction (M = 4.66, SD = 1.53) compared to both participants in the 
human exclusion condition (M = 2.93, SD = 1.57, p < .001, d = 1.11, 95 
% CI = [0.73, 1.49]), and participants in the social computer exclusion 
condition (M = 2.81, SD = 1.32, p < .001, d = 1.30, 95 % CI = [0.93, 
1.65]). There was no difference between participants in the human 
exclusion and the social computer exclusion condition (p = .998, d =
0.09, 95 % CI = [− 0.27, 0.45]). On the level of inclusion, the compar-
isons between the non-social and human inclusion condition failed to 
reach conventional levels of significance (p = .076, d = 0.44, 95 % CI =
[0.10, 0.78]). 

As for feelings of exclusion, we again exploratorily conducted pair-
wise comparisons between inclusion and exclusion on need satisfaction 
for all three cue conditions. In accordance with the findings from our 
previous studies, there was a large difference between exclusion and 
inclusion in both the human condition (p < .001, d = 1.97, 95 % CI =

Table 7 
Bayes factors for pairwise comparisons between different experimental 
conditions.  

DV Comparison groups BF01 

Feelings of exclusion Human Ex Social computer 
Ex 

4.59 

Human Ex Non-social Ex 1.40e− 9 

Social computer 
Ex 

Non-social Ex 4.54e− 9 

Need satisfaction Human Ex Social computer 
Ex 

4.62 

Human Ex Non-social Ex 1.13e− 6 

Social computer 
Ex 

Non-social Ex 2.01e− 10 

Implicit 
anthropomorphism    
- Blame Human Ex Social computer 

Ex 
4.63 

Human Ex Non-social Ex 1.69e− 6 

Social computer 
Ex 

Non-social Ex 1.77e− 5 

- Feeling valued Human In Social computer In 1.72 
Human In Non-social In 0.00 
Social computer In Non-social In 0.44 

Explicit 
Anthropomorphism 

Human Social computer 4.78e− 29 

Human Non-social 7.02e− 66 

Social computer Non-social 1.11e− 6 

Note. JASP's default prior for t-tests with a r scale = 0.707 was applied. A larger 
BF01 indicates stronger evidence in favor of null effects. 
DV = dependent variable, Ex = exclusion, In = inclusion. 

Fig. 5. Distribution of need satisfaction as a function of cue and social expe-
rience source. 
Note. The width of the violin plots represents the distribution of data points per 
condition. Black dots indicate the Arithmetic Mean. N = 396. 
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[1.51, 2.42]) and in the social computer condition (p < .001, d = 1.91, 
95 % CI = [1.50, 2.32]). There also was moderate difference between 
exclusion and inclusion in the non-social condition (p = .004, d = 0.62, 
95 % CI = [0.29, 0.94]). The distribution of need satisfaction in the 
different conditions is displayed in Fig. 5. 

5.2.3. Frequentist analyses of implicit anthropomorphism 
We conducted a mixed ANOVA for the interpersonal sensation score 

(implicit anthropomorphism) with the type of interpersonal sensation 
(blame versus feeling valued) as within-subjects factor and social 
experience and cue as between-subjects factors. This analysis revealed a 
significant main effect for cue F(2,390) = 13.22, p < .001, η2

p = 0.06, 95 
% CI = [0.01, 0.07], a significant interaction between cue and type of 
interpersonal sensation F(2,390) = 3.67, p = .026, η2

p = 0.02, 95 % CI =
[0.00, 0.05], and a significant interaction between social experience and 
type of information, F(1,390) = 120.88, p < .001, η2

p = 0.24, 95 % CI =
[0.17, 0.30]. Furthermore, there was a significant three-way interaction 
between social experience, cue, and type of interpersonal sensation, F 
(2,390) = 20.28, p < .001, η2

p = 0.09, 95 % CI = [0.02, 0.10]. 
In a next step, we calculated pairwise comparisons between all 

conditions for the interpersonal negative item (blame) and the inter-
personal positive item (feeling valued). Excluded participants in the 
non-social condition blamed others less (M = 1.61, SD = 1.21) than both 
excluded participants in the human condition (M = 3.73, SD = 2.65, p <
.001, d = 1.03, 95 % CI = [0.65, 1.41]) and excluded participants in the 
social computer condition (M = 3.49, SD = 2.71, p < .001, d = 0.90, 95 
% CI = [0.55, 1.24]). There was no difference between the human and 
the social computer condition (p = .981, d = 0.09, 95 % CI = [− 0.27, 
0.45]). Further, there was no difference in blame between the conditions 
on the level of inclusion (smallest p = .971). 

Included participants in the non-social condition did feel less valued 
by others (M = 3.56, SD = 2.29) than included participants in the human 
condition (M = 5.25, SD = 2.55, p < .001, d = 0.70, 95 % CI = [0.35, 
1.04]). There was no significant difference between the social computer 
condition (M = 4.53, SD = 2.55) and the non-social condition (p = .108, 
d = 0.40, 95 % CI = [0.06, 0.74]), and no significant difference between 
the human and the social computer condition (p = .464, d = 0.28, 95 % 
CI = [− 0.07, 0.64]). Further, there was no difference in feeling valued 
between the conditions on the level of exclusion (smallest p = .441). 

Also, in the non-social conditions, there was neither a difference 
between inclusion and exclusion for blame (Min = 1.47, SDin = 1.12; Mex 
= 1.61, SDex = 1.21, d = 0.12, 95 % CI = [− 0.20, 0.44]), nor for feeling 
valued (Min = 3.56, SDin = 2.29; Mex = 3.00, SDex = 2.26, d = 0.25, 95 % 
CI = [− 0.56, 0.07]). 

5.2.4. Exploratory analysis of explicit anthropomorphism 
To examine exploratorily whether explicit anthropomorphism differs 

between the conditions, we calculated a 2 × 3 between-subjects ANOVA 
with the explicit anthropomorphism score as the dependent variable. 
There was no main effect of social experience, F(1,390) = 2.97, p = .086, 
η2

p = 0.01, 95 % CI = [0.00, 0.03], but a significant main effect of cue, F 
(2,390) = 235.29, p < .001, η2

p = 0.58, 95 % CI = [0.48, 0.60], as well as 
a significant interaction between social experience and cue, F(2,390) =
3.12, p = .042, η2

p = 0.02, 95 % CI = [0.00, 0.05]. This significant 
interaction was qualified by a significant effect of experience in the 
human condition, F(1,109) = 7.70, p = .006, η2

p = 0.07, 95 % CI = [0.01, 
0.17], but not in the social-computer and the non-social condition 
(smallest p = .488). More specifically, participants excluded by human 
co-players (M = 6.28, SD = 2.15) showed less explicit anthropomor-
phism than participants included by human co-players (M = 7.31, SD =
1.73). 

We further followed-up the significant main effect of cue by 
comparing the three cue conditions across inclusion and exclusion. 
These pairwise comparisons revealed a significant difference between 
all three cue conditions. Explicit anthropomorphism was stronger in the 
human cue condition (M = 6.84, SD = 1.99) compared to the social 

computer (M = 3.03, SD = 2.31, p < .001, d = 1.77, 95 % CI = [1.47, 
2.06]) and the non-social condition (M = 1.71, SD = 1.44, p < .001, d =
2.95, 95 % CI = [2.60, 3.30]). Also, explicit anthropomorphism was 
stronger in the social computer compared to the non-social condition (p 
< .001, d = 0.69, 95 % CI = [0.45, 0.93]). The distribution of explicit 
anthropomorphism as a function of cue is displayed in Fig. 6. 

We further exploratorily checked the correlation between the im-
plicit and the explicit anthropomorphism measure. Since the implicit 
measure captures the specific response to either exclusion (blame) or 
inclusion (feelings valued), the correlation was calculated at both levels 
of social exclusion separately. In the exclusion conditions, this analysis 
revealed a moderate correlation between blame and the explicit 
anthropomorphism score (r = 0.38, p < .001); in the inclusion condition, 
a moderate correlation between feeling valued and the explicit anthro-
pomorphism score was observed (r = 0.32, p < .001). 

5.3. Discussion 

Study 4 demonstrates that the presence of social cues determines the 
perception and experience of social exclusion as well as anthropomor-
phism. Participants who received an instruction including social cues 
reported stronger feelings of exclusion and less need satisfaction when 
they could not actively participate in the number paradigm compared to 
participants who received a non-social task instruction. Importantly, it 
made no difference for the experience of social exclusion whether these 
social cues referred to human or computer-generated agents. Instead, 
the mere presence of social cues was a sufficient condition for the 
experience of social exclusion. 

Study 4 further shows that individuals in both the human exclusion 
and the social computer exclusion condition blamed others more 
strongly than individuals in the non-social condition. By blaming 
computer-agents for their behavior, individuals ascribe human traits 
such as moral agency to these agents (Gray et al., 2012), which likely 
occurs automatically and unintentionally, thus reflecting implicit 
anthropomorphism of computer-agents. 

In the inclusion conditions, however, the evidence for implicit 
anthropomorphism was less clear. Frequentist analyses on feeling 
valued only yielded a significant difference for the comparisons between 
the human and the non-social inclusion condition, while Bayesian ana-
lyses provided inconclusive results for all three comparisons. Inferences 
about the degree of anthropomorphism in the inclusion condition have 
thus to be treated with caution. Taking this uncertainty into account, we 
cautiously but—given the evidence regarding blame—nevertheless 
confidently conclude that that anthropomorphism is a plausible under-
lying cause for the similarity between human and computer exclusion. 

It should be noted that the items we chose to assess implicit 
anthropomorphism contained a self-reference (e.g., I blame). We cannot 
rule out that including this self-reference invokes different responding 

Fig. 6. Distribution of explicit anthropomorphism as a function of cue. 
Note. The width of the violin plots represents the distribution of data points per 
condition. Black dots indicate the Arithmetic Mean. N = 396. 
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compared to when individuals are asked to directly evaluate the source 
of exclusion (e.g., “the others behave immorally”). Yet, given that both 
measures capture implicit (e.g., acting as if) rather than explicit 
anthropomorphism (believing that computers are human-like), we are 
confident that similar results would be obtained. 

Furthermore, exploratory analyses of the items adapted from the 
Individual Differences in Anthropomorphism Questionnaire (Waytz 
et al., 2010) reveal some insights into the explicit component of 
anthropomorphism. When asked to rate to what extent the other players 
in the game possess human traits, such as a free will or a consciousness, 
individuals ascribed these traits to a substantially larger extent to human 
than to computer players. Thus, in line with findings from Nass and 
Moon (2000), despite treating them as if (implicit anthropomorphism), 
participants did not believe that computer-agents actually possessed the 
same traits as humans (explicit anthropomorphism). Yet, participants in 
the social computer conditions tended to ascribe human traits to 
computer-generated players to a larger extent than participants in the 
non-social conditions did to the numbers 1, 2 and 3. Thus, at least to a 
certain extent or for certain individuals, anthropomorphism seems to 
have an explicit component. 

Interestingly, in the non-social conditions, participants that could 
versus could not participate actively in the number paradigm reported 
weaker feelings of exclusion and higher need satisfaction. Albeit smaller 
than in the social conditions, this difference is unexpected given that a 
situation should not be perceived as social exclusion when social cues 
are absent. This apparent contradiction dissolves, however, if one takes 
into account that participants in the non-social exclusion condition were 
forced into inactivity (the number 2 appeared twice at the beginning, 
and then never again). This forced inactivity might have resulted in 
(unintended) generalized negative sensations, without being specifically 
indicative of exclusion. This speculation awaits further testing. 

6. General discussion 

Social exclusion provokes similar levels of reflexive pain, irrespective 
of whether the source of exclusion is said to be human or computer- 
generated (e.g., Zadro et al., 2004). However, little is known about 
the cause for the similar consequences of human and computer exclu-
sion. While automatic reactions triggered by the ostracism detection 
system can explain initial reactions to computer exclusion at the re-
flexive stage, individuals' tendency to respond socially to non-human 
entities could also be at play (Kim & Sundar, 2012; Nass & Moon, 
2000). Four studies successfully replicate and extend prior evidence, 
revealing a strong similarity between reactions to computer and human 
exclusion at the reflexive, as well as at the reflective stage of exclusion. 
In addition to demonstrating robustness and generalizability of this 
similarity across different paradigms, the present findings offer strong 
evidence that the similarity between human and computer exclusion 
does not only trace back to automatic reactions of the ostracism detec-
tion system, but also results from anthropomorphism processes. In what 
follows, we review key results and discuss a series of conceptual, 
methodological, and applied implications. 

6.1. Bayesian analyses are first to offer consistent evidence in favor of the 
null 

Several reasons called for a replication and extension of prior find-
ings on computer exclusion (e.g., Zadro et al., 2004). These reasons do 
not question the quality of the research by Zadro et al. at the time of 
study, but arise as a result of new methodological standards and recent 
developments within the past years. More precisely, to derive strong 
conclusions about the similarity between computer and human exclu-
sion, sample sizes should be large and evidence for the null hypothesis 
should be obtained by Bayesian testing. In the present research, 
Bayesian analyses across all four studies consistently offer moderate 
evidence indicating that the data is best described by models assuming 

no different effects for computer versus human exclusion on need 
satisfaction. 

We hasten to add that neither relatively large sample sizes nor 
Bayesian Statistics can completely rule out the possibility that there are 
differences between the effects of computer and human exclusion. If 
differences between computer and human exclusion were small (d <
0.2), they might be detected only in studies based on even larger sample 
sizes (N > 700). However, even though theoretically viable, it should be 
noted that effect sizes of experimentally induced social exclusion on 
measures such as need satisfaction are generally large (Gerber & 
Wheeler, 2009; Hartgerink et al., 2015). As a result, even if a small 
difference between computer and human exclusion was to exist, a 
sizeable effect on computer exclusion would remain, and computer and 
human exclusion would still be more similar than different. Moreover, 
even though none of the samples of the present four studies was suffi-
ciently large to detect very small effects, it is noteworthy that the pattern 
across all four studies (i.e., the absence of an effect of the source) is 
consistent. 

6.2. Computer-agents in social exclusion paradigms are 
anthropomorphized 

The existence of an inherent ostracism detection system that auto-
matically reacts when even the slightest cue of exclusion is perceived 
can explain why individuals initially react similarly to human and to 
computer exclusion. The same reactions to computer exclusion, how-
ever, would also be expected if computer-agents were anthropomor-
phized. This is because anthropomorphism of computer-agents should 
occur as an automatic reaction to social cues (Nass et al., 1994), and 
typical exclusion paradigms are replete of social cues and ascribe agency 
to the excluding sources (e.g., tossing a ball, making decisions). Prior 
research did not allow for concluding whether only the ostracism 
detection system is responsible for similar reactions to human and 
computer exclusion, or whether anthropomorphism is involved, too. The 
present four studies do. 

First, Studies 1 and 2 show that even at the reflective stage, experi-
ences of need satisfaction do not differ as a function of the source of 
exclusion. Second, Study 3 demonstrates that individuals' behavior is 
comparable for human and computer exclusion, as well as for human 
and computer inclusion. Third, Study 4 provides support for the postu-
lated process of anthropomorphism by demonstrating that the mere 
presence of social cues crucially determines the experience of social 
exclusion and anthropomorphism; removing external social cues sub-
stantially reduces the negative impact of not being able to actively 
participate in a task and impedes anthropomorphism. 

6.3. Are exclusion situations particularly conducive to 
anthropomorphism? 

In this work, our interest was focused on anthropomorphism in the 
context of computer exclusion. However, anthropomorphism is not a 
consequence of social exclusion per se, but a consequence of the social 
cues present in social situations. Hence, to the extent that inclusion and 
exclusion contain a similar number of social cues, they should also be 
similar in eliciting anthropomorphism. Within the social exclusion 
paradigms relied on in this work, plenty of social cues exist in both the 
exclusion and the inclusion conditions. These social cues are, for 
instance, a game context where computer-agents are taking on a social 
role (e.g., tossing a ball) or the description of computer-agents and their 
actions in social terms. Therefore, the same assumptions as for computer 
exclusion also hold for computer inclusion. That is, if computers are 
anthropomorphized, reactions to computer inclusion should also be 
similar to reactions to human inclusion. 

Our data largely supports this notion: In none of our studies, there 
were significant differences in need satisfaction between the human and 
computer inclusion conditions. Also with regard to the punishment 
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measure in Study 3, individuals included by computer-agents behaved in 
line with social norms by selecting rather easy compared to difficult 
riddles for their computer-generated co-players. This behavior can well 
be explained with anthropomorphism, as included individuals acted in 
line with social norms instead of putting their computer-generated co- 
players to test by checking how they perform when faced with difficult 
riddles. 

Somewhat less conclusive, however, is the pattern of results for the 
indirect anthropomorphism measure in Study 4. Here, frequentist ana-
lyses showed that only individuals included by human, but not by 
computer-generated co-players, felt more strongly valued during the 
number paradigm compared to individuals in the non-social inclusion 
condition. Yet, Bayesian analyses did not support this conclusion, 
creating a situation that calls for further investigation of whether 
exclusion situations may be more conducive to anthropomorphism than 
inclusion situations. One could argue that such a claim receives support 
from prior research holding that loneliness is positively associated with 
the tendency to anthropomorphize animals (Epley et al., 2008) as well as 
robotic interaction partners (Eyssel & Reich, 2013). While loneliness 
and social exclusion are not the same, both likely trigger a motivation to 
regain a sense of social connection which translates into stronger 
anthropomorphism. Importantly, however, this motivation to regain 
social connection may not enhance anthropomorphism in general, but 
should only occur if the target of anthropomorphism is positively con-
notated (Epley et al., 2007). Thus, while worthy of investigation, this 
tendency could be counteracted by the fact that the source of social 
exclusion is not a desirable source of reconnection. 

6.4. Anthropomorphism may be less likely when motivation and/or 
capacity are high 

Consistent with prior literature, we assume that individuals' re-
actions and behavior in the context of computer exclusion reflect im-
plicit anthropomorphism. According to this assumption, 
anthropomorphism of computer-agents is a default reaction that results 
from automatic, undeliberate processes (Type 1 processing; Złotowski 
et al., 2018). Dual process models of cognition (e.g., Evans & Stanovich, 
2013) hold that these Type 1 processes may be overwritten if conditions 
for Type 2 processing are met. 

Prior research on anthropomorphism hints at possible situations 
where this may be the case. In particular, research based on economic 
games suggests that individuals allocate more money to human than to 
computer-generated co-players in the Dictator Game and contribute 
more money in a Public Goods Game with human than with computer- 
generated co-players (Nielsen et al., 2021), presumably because the 
prospect of money increased participants' motivation and produced a 
shift to Type 2 processing. Notably, individuals still allocated some 
money to computer-agents, suggesting that anthropomorphism may not 
have been eliminated completely even in conditions of high motivation. 
Relatedly, it has been suggested that when Type 2 processing is more 
pronounced due to higher cognitive capacity, anthropomorphism of 
humanoid robots is less strong (Spatola & Chaminade, 2021). Consistent 
with this reasoning, individual differences in the inclination to anthro-
pomorphize driven by cognitive factors, such as individuals' propensity 
for cognitive reflection or their need for cognition, are conceivable (see 
also Epley et al., 2007; Nicolas & Agnieszka, 2021). 

6.5. Practical implications for human-computer interaction design 

Evidently, experimental manipulations of social exclusion in the 
current as well as in prior studies (Kothgassner et al., 2014; Zadro et al., 
2004) induce only short-lived experiences of social exclusion. For 
obvious ethical reasons, it is not possible to experimentally induce social 
exclusion as powerful as it often presents itself in real life. The current 
findings thus do not allow to conclude that experiences of social 
exclusion by computers or other technologies are on a par with 

experiences of social exclusion by other people in real-life. At the same 
time, there is also no evidence to conclude that they would be different, 
especially given the use of minimal settings that are far less rich and 
captivating than human-computer interaction in today's daily life. 

With this in mind, the present research offers a series of practical 
implications and adds to the existing body of research on how online 
environments and interactive technologies should be designed to fulfill 
rather than frustrate individuals' psychological needs (e.g., Kitson et al., 
2018; Sailer et al., 2017). Study 4 shows that simply adding a social 
framing to a neutral task is sufficient to elicit anthropomorphism and 
feelings of exclusion, thus demonstrating individuals' proneness to 
anthropomorphize. Because of this proneness, we recommend that on-
line environments with social cues need to be designed such that in-
dividuals do not feel excluded; otherwise, negative consequences may 
occur. For instance, experimental research suggests that excluded in-
dividuals withdraw from social interactions (Ren et al., 2016), are less 
empathic and behave less prosocially towards others (Twenge et al., 
2007), suffer from impaired cognitive performance (Baumeister et al., 
2002), are more susceptible to obedience (Riva et al., 2014), and more 
prone to endorse terroristic mindsets (Pfundmair, 2019). These exam-
ples might be particularly relevant in the context of electronic customer 
services, gamification, and virtual learning, where users might easily be 
demotivated by computer-agents or interfaces “behaving” exclusively, 
be it through performance based exclusion, a lack in diversity (e.g., 
gender/ethnicity), or exclusive language (see Stout & Dasgupta, 2011). 

6.6. A critical step ahead for an entire research field 

It is striking that in all our studies, the rates of a priori data exclusion 
were not equally distributed across all conditions, and were always 
larger for the human conditions. This skewness is largely due to the very 
strict exclusion criteria we applied to identify those participants in the 
human conditions who were skeptical whether they were actually 
playing with other people. We consistently found that despite cover 
stories, many participants in the human conditions expressed skepticism 
about whether they were actually playing with humans (between 15 % 
to 35 %). Notably, this was not only the case for studies administered 
online. Even in Study 1, which was fully administered in the lab, a 
substantial proportion of human player participants (around 15 %) was 
suspicious about having interacted with actual human co-players. At a 
minimum, loosing data because participants are not fully deceived is 
unfortunate; most likely, it should be considered problematic due to the 
loss of statistical power, potentially unequal sample sizes, and the waste 
of resources. This conclusion appears all the more alarming given that 
most exclusion research relies on paradigms in which participants are 
made to believe that the computer-generated co-players are in fact 
human (Wirth, 2016). 

Beyond the loss of data when consistently removing suspicious par-
ticipants, deceiving participants about the true nature of co-agents is 
also problematic for two other reasons: First, it is unclear to what extent 
participants notice this deception and may alter their subsequent 
behavior in unsystematic ways (Hertwig & Ortmann, 2001; Jamison 
et al., 2008; Ortmann & Hertwig, 2002). Second, deceiving participants 
in psychological research is discussed as ethically problematic per se 
(Baumrind, 1985; Boynton et al., 2013; Kelman, 1967). 

All of these concerns, however, become irrelevant, if researchers can 
be transparent about the computer-generated agents' identity. Openly 
communicating that participants' interaction partners are in fact 
computer-generated thus solves a series of pressing ethical and practical 
issues in exclusion research. The present findings afford following such a 
non-deceptive approach and thus contribute to new research practices 
where in exclusion research, deception is no longer a necessary 
standard. 

More generally, and beyond the benefit of forgoing deception, the 
present evidence also supports some practical conclusions already put 
forward by other researchers (see Nielsen et al., 2022). That is, if 
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humans treat computer-agents as if they were other humans, social 
psychological phenomena should also occur in human-computer in-
teractions. From that perspective, in situations where studies with 
human interaction-partners are cumbersome or ethically problematic, 
the use of computerized interaction partners may be a valid alternative. 

6.7. Conclusion 

Four studies demonstrate that experimentally induced instances of 
social exclusion are similarly painful when the source of exclusion is 
computer-generated as when it is human, and that this effect is robust 
and pervasive. These findings reveal new insights into underlying 
mechanisms of computer exclusion, indicating that the negative impact 
of computer exclusion traces back not only to automatic reactions eli-
cited by the ostracism detection system, but also to automatically acti-
vated anthropomorphism. Moreover, these findings suggest that in 
many cases, deceiving participants about the true nature of computer- 
generated interaction partners might not be necessary. 
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Social exclusion (i.e., being left out by others) or 
ostracism (i.e., being excluded and ignored by oth-
ers), intentionally or indiscriminately (e.g., Riva & 
Eck, 2016; Williams, 2009; Williams & Nida, 
2022),1 are common everyday experiences (e.g., 
Nezlek et al., 2012) that threaten fundamental psy-
chological needs (e.g., Williams, 2009) with severe 
consequences for those excluded (e.g., Riva et al., 
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2017). Despite their everyday occurrence, most 
research focuses on the effects of  brief, singular epi-
sodes of  exclusion (e.g., Hartgerink et al., 2015). 
While such singular episodes may also occur in real 
life, in their everyday interactions individuals may 
experience exclusion frequently (e.g., Nezlek et al., 
2012) and chronically. Chronic exclusion can be 
defined as exclusion that persists over a long period 
of  time (Smart Richman & Leary, 2009); for 
instance, following the definition of  chronic physi-
cal pain, three months or longer (Riva et al., 2017). 
In line with earlier conceptualizations, individuals 
suffering from chronic exclusion may experience a 
state of  constant feelings of  exclusion (Riva, 
Wesselmann, et al., 2014; see also Aureli et al., 
2020). Some groups are especially at risk of  being 
chronically excluded; for example, immigrants, 
asylum-seekers, or prison inmates (e.g., Aureli 
et al., 2020; Janke et al., under review; Marinucci 
et al., 2022; Marinucci & Riva, 2021a, 2021b). This 
raises the question of  how chronic exclusion is 
experienced: do individuals get used to the sting of  
exclusion, or do the adverse effects of  being 
excluded worsen with each new exclusion 
experience?

Severe exclusion may cause numbness to pain 
(e.g., Bernstein & Claypool, 2012). From this per-
spective, one could expect that chronic exclusion 
renders individuals hyposensitive to the impact of  
exclusion, resulting in a diminution in magnitude, 
in that exclusion is experienced as less severe 
when faced repeatedly. On the other hand, 
chronic exclusion may lead to a constant fear of  
exclusion (Riva, Williams, et al., 2014) which 
could render individuals hypersensitive to the impact 
of  exclusion (e.g., Downey & Feldman, 1996), in 
that exclusion is experienced as more severe 
when faced repeatedly. Alternatively, there may 
be no effect of  previous exclusion since exclusion 
effects have been demonstrated to be severe and 
robust (e.g., Hartgerink et al., 2015). To test all 
three assumptions, the present research investi-
gates how repeated (Study 1) and chronic exclu-
sion experiences (Study 2) affect individuals’ 
psychological distress after new instances of  
exclusion. As inducing chronic exclusion in labo-
ratory contexts is next to impossible (Aureli et al., 

2020), we use repeated exclusion (i.e., being 
excluded three times) as an approximation of  
chronic exclusion in Study 1, before we turn to 
chronic exclusion levels in daily life in the last 
three months in Study 2. In particular, we ask 
whether previously excluded individuals (Study 1: 
participants who were repeatedly excluded in an 
experiment, Study 2: participants who feel chron-
ically excluded in their daily life) show hyposensi-
tivity (and thereby less psychological distress), 
hypersensitivity (and thereby more psychological 
distress), or no change in response to new exclu-
sion experiences.

Some individuals may be more or less sensitive 
to exclusion per se. For example, individual dif-
ferences in rejection sensitivity that develop from 
negative childhood experiences may cause hyper-
sensitivity to exclusion (e.g., Downey & Feldman, 
1996). We therefore additionally test whether 
individual differences affect individuals’ psycho-
logical distress after being repeatedly or chroni-
cally excluded.

By investigating these questions, we bridge the 
current literature, which investigates mostly sin-
gular experiences of  exclusion, with a reality 
where exclusion is likely experienced repeatedly 
(e.g., Nezlek et al., 2012).

Do Individuals Show 
Hyposensitivity or 
Hypersensitivity to Chronic 
Exclusion Experiences?
Williams (2009) conceptualizes reactions to 
exclusion to operate at three consecutive stages: 
the reflexive stage, which takes place as soon as 
exclusion is detected; the reflective stage, which fol-
lows the reflexive stage and is characterized by 
attribution and coping; and finally, the resignation 
stage, which is characterized by an increasing ina-
bility to cope with exclusion anymore and results 
in severe adverse psychological outcomes such as 
alienation, depression, feelings of  unworthiness, 
and helplessness (e.g., Riva et al., 2017). Whereas 
the reflexive and reflective stages are conceptualized 
as proximal responses to one specific exclusion 
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episode, the resignation stage describes distal 
responses to chronic exclusion. We here investi-
gate psychological distress in the reflexive and 
reflective stage; specifically, we operationalize psy-
chological distress as need threat (i.e., threats to 
the needs of  belonging, control, self-esteem, and 
meaningful existence; see Williams, 2009), and 
negative emotions (i.e., anger, happiness (reverse 
coded), hurt feelings, anxiety, sadness, shame, and 
guilt; Buckley et al., 2004) after exclusion.

To our knowledge, it is unknown how indi-
viduals react to exclusion against the background 
of  previous experiences of  repeated or even 
chronic exclusion. Prior exclusion research allows 
deriving three alternative hypotheses, which we 
discuss in the following:

Hyposensitivity
Targets of  chronic exclusion may experience 
less and less need threat following each exclu-
sion episode, resembling a pattern of  increasing 
hyposensitivity to exclusion. This may be due to 
two different processes: first, individuals may 
become numb to exclusion and, thus, hyposensi-
tive to its impact. The numbness account aligns 
with findings showing that excluded individuals 
experience numbness to physical pain, especially 
after severe exclusion experiences (e.g., Bernstein 
& Claypool, 2012). This numbness might dimin-
ish the impact of  chronic exclusion. MacDonald 
et al. (2005) found that individuals with a lower 
pain threshold were hyposensitive to exclusion, 
arguably to protect themselves from further 
harm. In a study of  bullying victims that are fre-
quently experiencing social pain, cardiovascular 
responses of  bullied participants to exclusion 
were weaker than those of  non-bullied partici-
pants (Newman, 2014). In a similar vein, 
Wesselmann et al. (2012) found that when lonely 
individuals tracked their emotional fluctuations, 
they showed less severe affective reactions to 
exclusion than non-lonely individuals. These 
findings support the hypothesis that numbness, 
or hyposensitivity, may have evolved as a protec-
tion system against chronic social pain from a 
chronically excluding social environment.

Second, apart from becoming numb to exclu-
sion, individuals may also develop coping strate-
gies to deal with exclusion. Such coping strategies 
may include changing one’s perspective by dis-
tracting oneself  or reappraising the experience 
(e.g., Hales, Wesselmann, et al., 2016; Sethi et al., 
2013). Other coping strategies may aim at restor-
ing the threatened psychological needs, for 
instance, by reminders of  belonging or by 
reminders of  control (e.g., Timeo et al., 2019; 
Twenge et al., 2007; Zhou et al., 2009). Taken 
together, these findings suggest that chronically 
excluded people could become hyposensitive to 
protect themselves or because they develop suc-
cessful coping strategies.

Hypersensitivity
Repeatedly or chronically excluded individuals 
may develop hypersensitivity to further exclusion, 
resulting in more psychological distress after-
wards. Hypersensitivity may be observed because 
chronically excluded people develop a constant 
fear of  further exclusion, which makes them 
hypersensitive to perceiving exclusionary threats 
and react more strongly to exclusion to prevent 
painful exclusion experiences (e.g., Riva, 
Wesselmann, et al., 2014; Riva, Williams, et al., 
2014). Particularly, children exposed to rejecting 
parenting develop the expectation that others will 
reject them throughout their lives, making them 
hypersensitive to cues of  rejection and exclusion 
in adulthood to prevent it (Downey & Feldman, 
1996). Similar results were observed for chroni-
cally victimized individuals (e.g., Rosen et al., 
2007; Ruggieri et al., 2013), lonely individuals 
(e.g., Gardner et al., 2005; Masten et al., 2012; 
Vanhalst et al., 2015), and bullying victims (e.g., 
Skuzińska et al., 2020).

Experimental evidence shows that partici-
pants who were increasingly rejected over time 
showed more negative reactions than participants 
who were consistently rejected from the begin-
ning (Buckley et al., 2004, Study 2). Similarly, 
being fully excluded (i.e., receiving the ball twice 
at the beginning of  an online ball-toss game and 
then never again) increases participants’ need 
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threat more than being partially excluded (i.e., 
receiving the ball 20% of  the time in a game with 
two other players; Williams et al., 2000).

Attributions also play a crucial role in percep-
tions of  being excluded (Bernstein et al., 2018): 
being excluded once may be explained as uninten-
tional, but being excluded repeatedly may be attrib-
uted as deliberate exclusion. The interpretation of  
exclusion motives affects the psychological impact 
on the target (e.g., Rudert & Greifeneder, 2016), 
and intentional exclusion could be perceived as 
more painful and threatening than unintentional 
exclusion (Gray & Wegner, 2008). Therefore, being 
excluded repeatedly may hurt more with every new 
exclusion experience because individuals may be 
more likely to conclude that the exclusion is inten-
tional. Taken together, there is experimental evi-
dence (e.g., Buckley et al., 2004, Study 2) suggesting 
that chronically excluded individuals may show 
hypersensitivity to experiences of  exclusion 
because they constantly expect to be excluded (e.g., 
Downey & Feldman, 1996) or because repeated 
exclusion is interpreted as intentional (Gray & 
Wegner, 2008).

No Effect of Previous Experiences
Humans have an ostracism detection system that 
detects even minimal cues of  exclusion and reacts 
with immediate need threat (Spoor & Williams, 
2007). This immediate, reflexive reaction is strong 
across situations and individuals (e.g., Hartgerink 
et al., 2015; Williams, 2009) and has been docu-
mented even when individuals are excluded by a 
despised outgroup (e.g., Fayant et al., 2014; 
Gonsalkorale & Williams, 2007), a computer (e.g., 
Jauch et al., 2022; Zadro et al., 2004), or when 
they receive money for being excluded (van Beest 
& Williams, 2006). The ostracism detection sys-
tem sets off  a strong default reaction to exclusion 
cues, causing high levels of  need threat after 
every exclusion experience (Spoor & Williams, 
2007), plausibly regardless of  previous exclusion 
experiences.

Experimental evidence corroboratively shows 
that individuals excluded two times in a row do 
not report increases in need threat compared to 

being excluded only once (Dahl et al., 2019; Tang 
& Richardson, 2013). Being excluded by humans 
first and then being excluded by a computer is 
also not more or less aversive than being excluded 
once (Tang & Richardson, 2013). Moreover, 
experimental evidence on rejection shows that 
participants’ reactions to being extremely rejected 
(i.e., participants were told that someone else def-
initely did not want to work with them) or mod-
erately rejected (i.e., participants were told that 
someone else somewhat did not want to work 
with them) did not differ significantly (Buckley 
et al., 2004, Study 1; Leary et al., 1998). Taken 
together, these findings suggest that exclusion 
hurts similarly every time it occurs.

Do Individual Traits Affect 
Psychological Distress After a 
New Exclusion Episode in the 
Chronically Excluded?
Individual traits may act as moderators in chang-
ing psychological distress of  chronically excluded 
individuals after new experiences of  exclusion. 
For instance, hypersensitivity to new exclusion 
experiences may be only present in those chroni-
cally excluded individuals that have developed a 
higher rejection sensitivity in response to chronic 
exclusion. It is, therefore, crucial to consider 
these individual traits. We will look at four indi-
vidual traits in particular:

Rejection Sensitivity
Rejection sensitivity may make individuals more 
sensitive to perceiving rejection and exclusion, 
and to reacting more intensely to it (e.g., Downey 
& Feldman, 1996; Rosen et al., 2007).

Hurt Proneness and Fear of Social Pain
Hurt-prone individuals may experience social 
pain frequently, which could foster the develop-
ment of  a defensive system against further expe-
riences of  social pain, and, thus hyposensitivity to 
social pain (e.g., Riva, Wesselmann, et al., 2014). 
At the same time, individuals with a higher fear 
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of  social pain show hypersensitive responses to 
being excluded (Riva, Williams, et al., 2014). We 
will consider both hurt proneness and fear of  
social pain as possible moderators.

Social Connection
People with more social connections might be 
better equipped to deal with exclusion as they 
have more relationships that could compensate 
for lost affiliation. Even if  someone is chronically 
excluded in one context, they could have social 
connections in other contexts. Indeed, the sting 
of  social exclusion may be alleviated by the avail-
ability of  alternative supporting relationships 
(Smart Richman & Leary, 2009). We will consider 
basic relatedness and the number and quality of  
social interactions as two indicators of  social 
connection.

Big Five Personality
Previous research linked lower levels of  agreea-
bleness, openness, and conscientiousness, and 
higher levels of  neuroticism to more frequent 
exclusion experiences (e.g., Hales, Kassner, et al., 
2016; Rudert et al., 2020; Rudert, Hales, et al., 
2021). At the same time, personality may also 
shape the perception of  exclusionary cues 
(Rudert et al., 2020). This means that people with 
certain Big Five personality traits could have a 
history of  exclusion experiences and, at the same 
time, be more sensitive to exclusion.

The Present Research
We investigate whether experiences of  exclusion 
render individuals hypo- or hypersensitive to fur-
ther experiences of  exclusion or whether there is 
no effect of  previous exclusion experiences on 
psychological distress after further experiences 
of  exclusion. Specifically, we test the following 
three competing hypotheses:

Hypothesis 1a: Individuals with previous experi-
ences of  exclusion (i.e., repeated or chronic) 
show less psychological distress after new 

exclusion episodes than individuals without 
such experiences (i.e., hyposensitivity).

Hypothesis 1b: Individuals with previous experi-
ences of  exclusion (i.e., repeated or chronic) 
show more psychological distress after new 
exclusion episodes than individuals without 
such experiences (i.e., hypersensitivity).

Hypothesis 1c: Psychological distress after a new 
exclusion episode is not affected by previous 
exclusion experiences (i.e., no effect).

Study 1 takes an experimental approach by 
subjecting participants to three time-lagged expe-
riences of  exclusion versus inclusion. Study 2 
surveys individuals about their level of  chronic 
exclusion in everyday life and then assesses their 
psychological distress after a single experience of  
exclusion versus inclusion. Both studies investi-
gate individual differences as moderators.

Open Science Statement
Hypotheses, sample size, inclusion criteria, and 
analyses were pre-registered (Study 1: https://
aspredicted.org/8vh2x.pdf, Study 2: https://osf.
io/5fhyg?view_only=9aa5935f417a451e9c8ea61e
7a4d7a94).2 Materials, data, and analyses are avail-
able via https://osf.io./vunse/. Both studies were 
approved by the ethical committee at the University 
of  Basel and the University Milano-Bicocca.

Study 1
Study 1 tests whether repeated exclusion or inclu-
sion changes individuals’ psychological distress. 
In addition, we explore the moderating impact of  
individual traits.

Methods
Participants and design. UK participants from Pro-
lific Academic participated in a “Longitudinal 
study on social interactions” over four time points, 
each three days apart. We ran a priori power analy-
ses (R-package Superpower; Caldwell & Lakens, 
2019) based on the smallest effect expected, which 
was a possible interaction effect of new social 

https://aspredicted.org/8vh2x.pdf
https://aspredicted.org/8vh2x.pdf
https://osf.io/5fhyg?view_only=9aa5935f417a451e9c8ea61e7a4d7a94
https://osf.io/5fhyg?view_only=9aa5935f417a451e9c8ea61e7a4d7a94
https://osf.io/5fhyg?view_only=9aa5935f417a451e9c8ea61e7a4d7a94
https://osf.io./vunse/
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experience and time point (Hypothesis 1a and 1b). 
Anticipating a small to medium effect (f = .18; 
power > .90; alpha error = .05), and a medium 
correlation between time points, r = .50, a minimal 
sample size of 204 participants was required. We 
anticipated 10% drop-out per time point, thus, we 
aimed for 280 individuals for T1.

Individuals who indicated knowing Cyberball 
at T1 could not participate (n = 11). After apply-
ing all other pre-registered inclusion criteria (i.e., 
informed consent; passing attention checks; 
participating at all time points; reporting serious 
participation; see https://osf.io/vunse/ for all 
data exclusions), 194 participants were retained 
(55.70% female, 1 diverse, 1 undisclosed; Mage = 
37.86, SD = 13.30, Range = 18–76 years). 
Participants were randomly assigned to a 2 
(Repeated Experience at T2 and T3: Inclusion 
vs. Exclusion) x 2 (New Social Experience at T4: 
Inclusion vs. Exclusion) x 3 (Time Point: T2, 
T3, T4) mixed design.3

Materials and procedure. To ensure comparability 
between time points, participants were asked to 
complete the study on the same weekday at each 
time point, in a pre-registered 12-hour time frame 
with one email reminder two hours before the 
deadline. Participation took, on average, 7.48 
minutes (SD = 3.37) at T1, 5.60 minutes (SD = 
3.73) at T2, 4.58 minutes (SD = 3.58) at T3, and 
3.78 minutes (SD = 2.07) at T4.

T1: Eligibility screening and individual traits. At 
T1, we assessed participants’ eligibility and trait 
variables. In randomized order, we assessed 
rejection sensitivity with the Adult Rejection Sensi-
tivity questionnaire (Berenson et al., 2009). This 
questionnaire describes nine situations involv-
ing a potential rejection (e.g., “You ask your 
parents or other family members to come to 
an occasion important to you”). For each situa-
tion, participants rate their concern about oth-
ers’ reactions (1 = very unconcerned to 7 = 
very concerned) and their expectation of  being 
rejected (1 = very unlikely to 7 = very likely). 
The rejection sensitivity index is the concern 
score, multiplied by the expectancy score (M 

= 13.70, SD = 5.21, Cronbach’s α = .70). 
We assessed participants’ level of  connection 
with the 6-items basic needs satisfaction relatedness 
subscale (e.g., “I feel close and connected with 
other people who are important to me”; 1 = 
not at all to 7 = very much; Sheldon & Hilpert, 
2012, M = 4.95, SD = 1.04, Cronbach’s α = 
.73), and Big Five personality traits with 15 items 
on 5-point continuous scales (1 = disagree 
strongly to 5 = agree strongly; Soto & John, 
2017; Cronbach’s α = .49−.77).

T2 and T3: first and second Cyberball game—
establishing repeated experience. At T2 and T3, par-
ticipants played the ball-tossing game Cyberball 
(Williams et al., 2000; Williams & Jarvis, 2006).

Participants were informed that the other two 
players were pre-programmed. We opted for this 
procedure because deception would have meant 
leaving participants in the dark about the pre-pro-
grammed nature of  the other players for several 
days and because the effects of  Cyberball have 
been shown to be equally powerful even if  the 
other players are said to be pre-programmed 
(Jauch et al., 2022; Zadro et al., 2004). Participants 
in the inclusion condition received an equal share 
of  ball throws. Participants in the exclusion condi-
tion received the ball three times in the beginning 
of  the game and then never again. After each 
Cyberball game, participants indicated their need 
satisfaction during the game, with four items (e.g., 
“During the game I felt . . .”; 1 = rejected to 9 = 
accepted”; Rudert & Greifeneder, 2016; Cronbach’s 
α = .97). We recoded need satisfaction to repre-
sent need threat, with higher scores representing a 
higher threat to belonging, control, self-esteem, 
and meaningful existence. After each game, we 
measured participants’ perception of  their active 
participation in the ball-tossing (1 = not at all to 5 
= very much), and the percentage of  ball throws 
they had received. We also asked participants if  
they had played Cyberball in another study in the 
meantime.

T4: Third Cyberball game—new social experi-
ence. At T4, for half  of  the participants, current 
and previous game experiences were aligned 

https://osf.io/vunse/
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(i.e., previously included participants were 
included; previously excluded participants were 
excluded). For the other half  of  the partici-
pants, the current game experience mismatched 
the previous experiences (i.e., previously 
included participants were excluded; previously 
excluded participants were included). T4 was 
the main measurement of  interest as this rep-
resented a new social experience after the two 
repeated experiences before. The same variables 
as before were assessed (i.e., need threat, level 
of  active participation, perceived ball throws in 
percent).

Analytic Strategy
For effect size indicators, we report β, ηp

2, and 
Cohen’s d, each with 95%-confidence intervals 
(CI). As Null Hypothesis Significance Testing is 
not suited to test for the absence of  an effect 
(e.g., Gigerenzer et al., 2004), we conducted 
exploratory Bayesian analyses using JASP (Jasp 
Team, 2019) to examine evidence in favor of  null 
results. Throughout the manuscript, we report 
Frequentist and Bayesian analyses to test the 

hypotheses, followed by Frequentist analyses to 
explore the impact of  individual traits.

Results
Do individuals show hyposensitivity or hypersensitivity to 
repeated exclusion experiences? We test the effect of 
repeated experience (i.e., being repeatedly 
excluded vs. included) by comparing participants’ 
need threat after a new social experience (i.e., 
inclusion vs. exclusion) at the last time point (T4).

A 2 (Repeated Experience: Exclusion vs. 
Inclusion) x 2 (New Social Experience at T4: 
Exclusion vs. Inclusion) analysis of  variance 
(ANOVA) shows a significant main effect of  the 
new social experience at T4 on need threat, F(1, 
190) = 652.51, p < .001, ηp

2 = .774, 95% CI [0.719, 
0.810], a significant main effect of  repeated experi-
ence on need threat, F(1, 190) = 6.96, p = .009, 
ηp

2 = .035, 95% CI [0.002, 0.099], and a signifi-
cant interaction, F(1, 190) = 10.99, p = .001, ηp

2 
= .055, 95% CI [0.009, 0.126]. Figure 1 shows the 
need threat levels for each condition. 

Breaking down the interaction via simple main 
effects reveals large effects of  inclusion versus 

Figure 1. Need threat by social experience at T4 (new exclusion vs. new inclusion) and repeated experience at 
T2 and T3 (repeated exclusion vs. repeated inclusion) in Study 1.

Note. The width of the violin plots represents the distribution of data points per condition. Black dots indicate the mean, 
horizontal lines indicate the median.
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exclusion at T4, both for participants who were 
repeatedly included, F(1, 99) = 193.00, p < .001, ηp

2 
= .661, 95% CI [0.389, 0.588], and even larger 
effects for participants who were repeatedly 
excluded, F(1, 91) = 626.00, p < .001, ηp

2 = .873, 
95% CI [0.692, 0.814].

Simple main effects show that in the group of  
participants who were included at T4, repeatedly 
excluded participants reported less need threat than 
repeatedly included participants (exclusion at T2 
and T3, and inclusion at T4: M = 2.38, SD = 1.11 
vs. inclusion at T2 and T3, and inclusion at T4: M = 
3.56, SD = 1.71), F(1, 96) = 15.65, p < .001, ηp

2 = 
.140, 95% CI [0.036, 0.268], suggesting beneficial 
effects of  being included after a history of  repeated 
exclusion that go beyond the positive effects of  
being included without having such a history.

There was no significant effect of  repeated 
experience when participants were excluded at T4, 
suggesting that previous experiences do not 
change need threat levels following a new exclu-
sion experience (inclusion at T2 and T3 and exclu-
sion at T4: M = 7.96, SD = 1.44 vs. exclusion at T2 
and T3 and exclusion at T4: M = 8.10, SD = 1.10), 
F(1, 94) = 0.27, p = .608, ηp

2 = .003, 95% CI [0, 
0.059]. To quantify the evidence against an effect 
of  repeated experience on need threat following 
exclusion at T4, we calculate a Bayesian two-sided 
t-test. This analysis reveals a BF01 = 4.14, indicat-
ing that the data obtained is around four times 
more likely under the null hypothesis (i.e., no dif-
ference between repeatedly excluded and repeat-
edly included participants after a new exclusion 
experience) than under the alternative hypothesis 
(i.e., hyper- or hyposensitivity).

Effects of  exclusion over time. To test the effect of  
inclusion/exclusion over time, we compare the two 
groups Inclusion-Inclusion-Inclusion and Exclu-
sion-Exclusion-Exclusion, over the three Cyberball 
games. A mixed-measures ANOVA with social 
experience (Inclusion vs. Exclusion) and time point 
(first vs. second vs. third game) reveals a significant 
main effect of  social experience, F(1, 101) = 340.27, 
p < .001, ηp

2 = .771, 95% CI [0.692, 0.820], indicat-
ing that excluded compared to included individuals 
experienced more need threat. More importantly, 

there is also a significant main effect of  time point, 
F(1, 202) = 3.10, p = .047,  ηp

2 = .030, 95% CI [0, 
0.057], indicating that the effect of  social experi-
ence changed over time. These main effects are 
qualified by a significant interaction effect, F(1, 
202) = 3.25, p = .041,  ηp

2 = .031, 95% CI [0, 0.058], 
which indicates a different trajectory for being 
repeatedly included versus excluded. We decom-
pose this interaction by investigating the effect of  
time point in each condition (see Figure 2): Exclu-
sion similarly affected need threat at all three time 
points, F(2, 96) = 0.27, p = .761, ηp

2 = .006, 95% 
CI [0, 0.034], suggesting that individuals became 
neither hyposensitive nor hypersensitive to exclu-
sion with repetition.

Applying Bayesian analyses, a repeated-meas-
ures ANOVA with participants who were excluded 
three times reveals that the null model only con-
taining the grand mean is superior to a model with 
time point as a predictor (BF01 = 12.08), indicat-
ing that it is around 12 times more likely that there 
is no effect of  being repeatedly excluded on need 
threat compared to there being an effect of  being 
repeatedly excluded. Post-hoc comparisons 
between the single time points reveal moderate 
evidence against a difference in need threat levels 
between T2 and T3 (BF01 = 5.36), T2 and T4 
(BF01 = 6.41) and T3 and T4 (BF01 = 5.29).

In contrast, for the inclusion group, need threat 
significantly decreases with repetition, F(2, 106) = 
4.32, p = .016, ηp

2 = .075, 95% CI [0.002, 0.125], 
suggesting that there is a beneficial effect of  
repeated inclusion on need threat. Bonferroni-
corrected paired t-tests between the single time 
points in the inclusion condition only revealed sig-
nificant differences between T2 and T4, t(53) = 
2.65, p = .032, d = 0.36, 95% CI [0.09, 0.65], but 
neither between T2 and T3, p = .393, d = 0.21, 
95% CI [−0.07, 0.50], nor between T3 and T4, p = 
.339, d = 0.22, 95% CI [−0.04, 0.56], suggesting 
that the effects are negligible when comparing only 
two consecutive incidents of  inclusion.

Do individual traits affect psychological distress after an 
additional experience of  exclusion in the repeatedly 
excluded? Exploratorily, we test the potential role 
of  several individual traits on need threat 
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following repeated exclusion. We test rejection 
sensitivity as a measure of  sensitivity to exclu-
sionary cues, basic need satisfaction relatedness 
as a measure of  social connection, and the Big 
Five personality traits.

Among those that were excluded three times, 
we test the effect of  time point x individual trait 
(mean-centered) on need threat in regression 
models. A significant two-way interaction would 
indicate a moderating effect of  the respective 
trait. None of  the interactions are significant (ps 
= .290–.930, see https://osf.io/vunse/ for com-
plete outputs), suggesting that neither rejection 
sensitivity, nor relatedness, nor Big Five personal-
ity traits influenced the impact of  repeated exclu-
sion on need threat.

Study 2
Study 1 showed that repeated experiences of  
exclusion or inclusion did not change individu-
als’ psychological distress after a new exclusion 
experience, supporting Hypothesis 1c that psy-
chological distress after exclusion will not 
change as a function of  previous experiences 

(i.e., no hyper- or hyposensitivity to exclusion). 
However, being included after repeated exclu-
sion elicits more need satisfaction than being 
included after repeated inclusion. Interestingly, 
this suggests that excluded participants may 
become hypersensitive to new experiences of  
inclusion. Further, this points to the power of  
inclusionary experiences in the same context for 
helping those that undergo repeated experiences 
of  exclusion. Moreover, we found beneficial 
effects of  repeated inclusion over time on need 
threat levels.

While being excluded from Cyberball repeatedly 
is certainly not a pleasant experience, it remains 
an approximation of  the impact that more fre-
quent or even chronic, prolonged experiences of  
real-life exclusion might have. Study 2 builds on 
Study 1 by focusing on real-life chronic exclusion 
that people experience in their daily lives. Rather 
than experimentally inducing repeated exclusion 
over time, we measure individuals’ baseline per-
ception of  being chronically excluded across vari-
ous life contexts. Specifically, we investigate how 
individuals’ levels of  chronic exclusion may 
impact their responses to a single episode of  

Figure 2. Need threat over time by social experience (exclusion at T2, T3, and T4 vs. inclusion at T2, T3, and 
T4) in Study 1.

Note. Error bars show standard errors of the mean.

https://osf.io/vunse/
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exclusion. Study 2 further extends Study 1 by 
considering whether real-life chronic exclusion 
experiences moderate the reflexive (i.e., immedi-
ate) and the reflective (i.e., short-term) responses to 
exclusion versus inclusion. We can thus investi-
gate whether chronic exclusion impacts the 
recovery following exclusion, since coping mech-
anisms and attribution strategies occur primarily 
during the reflective stage (e.g., Timeo et al., 2019).

In addition, Study 2 tests whether individual 
traits moderate the influence of  chronic exclusion 
on responses to a new experience of  exclusion. 
Specifically, it could be that the hyper- or hyposen-
sitivity effect of  chronic exclusion shows only in 
people with high rejection sensitivity, high fear of  
social pain, high hurt proneness, or with few social 
connections, respectively (e.g., Downey & Feldman, 
1996; Leary & Springer, 2001; Marinucci & Riva, 
2021a; Riva, Williams et al., 2014). 

Methods
Participants and design. An a priori power analy-
sis conducted with G*Power (Faul et al., 2007) 
recommended a minimum sample size of 180 
participants (power > .80; alpha error = .05) 
for detecting a medium effect size (f = .25) of 
a full anaylsis of covariance (ANCOVA) model 
with 3 degrees of freedom (1 for the main 
effect of the condition, 1 for the main effect of 
the predictor, and 1 for the interaction term).4 

Participants were recruited in social networks 
and via a snowball strategy. Consistent with Study 
1’s inclusion criteria, we pre-registered to remove 
participants who already knew Cyberball (n = 6). 
After also removing those who failed attention 
checks (n = 30) and those who only accessed the 
survey (n = 349), 183 participants were retained 
(67.80% female, 2.2% no answer; Mage = 29.55, 
SD = 13.09, Range = 18–71 years). Participants 
were randomly assigned to a 2 (Social Experience: 
Inclusion vs. Exclusion)-between-subject experi-
mental design.

Materials and procedure
Chronic exclusion. After providing demo-

graphic information, Chronic Exclusion in partici-

pants’ daily lives was measured using the 11-items 
Ostracism Experience Scale (Gilman et al., 2013). 
The scale assesses the overall, self-reported inci-
dence of  experiences of  exclusion across a vari-
ety of  real-life situations (e.g., “In general, others 
ignore me during conversation”; 1 = not at all 
to 5 = very much; M = 2.11, SD = 0.63, Range 
= 1–4.36, Cronbach’s α = .88; see https://osf.
io/vunse/ for a histogram of  chronic exclusion 
levels).

Individual trait moderators. Rejection Sensitivity 
was measured using the same Adult Rejection 
Sensitivity Questionnaire as in Study 1 (Beren-
son et al., 2009; M = 9.20, SD = 3.60, Cron-
bach’s α = .60). Hurt Proneness was measured 
using the six-items Hurt Proneness Scale (Leary 
& Springer, 2001) that assesses individual prone-
ness and propensity in experiencing social pain 
(e.g., “My feelings are easily hurt”; 1 = not at all 
to 5 = very much; M = 3.42, SD = 0.82, Cron-
bach’s α = .81). Fear of  Social Pain was measured 
using the 15-item Fear of  Social Threat scale 
(Riva, Williams, et al., 2014), which asks indi-
viduals to rate the extent to which they are afraid 
of  experiencing pain in various instances of  
socially threatening events (e.g., “being betrayed 
by someone important to you”, “being ver-
bally abused by your boss”, “being left out of  a 
group”; 1 = not at all to 5 = very much; Cron-
bach’s α = .91; M = 3.53, SD = 0.83). Lastly, we 
measured Social Connections using a listing proce-
dure. Participants listed the initials of  up to 20 
people (e.g., friends, relatives, colleagues) with 
whom they had regularly interacted during the 
previous three months. Participants also rated 
how close they felt to each listed person (1 = not 
close at all to 5 = extremely close). The overall 
index of  quantity and quality of  social connec-
tions was computed by summing all closeness 
responses. Higher scores indicate more numer-
ous and closer interpersonal connections (M = 
41.41, SD = 17.62, Range = 8–91; see Marinucci 
& Riva, 2021a for a similar procedure).

Dependent variables. In the study’s second 
part, participants were randomly assigned to 

https://osf.io/vunse/
https://osf.io/vunse/
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either the inclusion (n = 93) or the exclusion 
(n = 90) Cyberball condition. Immediately after 
the Cyberball manipulation, participants’ reflex-
ive need threat was measured with the 12-item 
need threat scale (adapted from Gerber et al., 
2017, Cronbach’s α = .81). The scale used 
three questions answered on a 5-point continu-
ous scale (1 = not at all to 5 = extremely) for 
each of  the four needs of  belonging (e.g., “Dur-
ing the game I felt detached from the others”), 
self-esteem (e.g., “During the game I felt good 
with myself ”), control (e.g., “During the game 
I felt unable to influence others’ actions”), and 
meaningful existence (e.g., “During the game I 
felt invisible”). Next, we measured reflexive nega-
tive emotions by asking participants to rate on a 
5-point continuous scale (1 = not at all to 5 = 
extremely) the extent to which they felt anger, 
happiness (reverse coded), hurt feelings, anxi-
ety, sadness, shame, and guilt during the game 
(Buckley et al., 2004; Cronbach’s α = .73). After 
answering scales unrelated to the present contri-
bution,1 reflective need threat (Cronbach’s α = .88) 
and reflective negative emotions (Cronbach’s α = .81) 
were measured with the same scales, but partici-
pants were instructed to answer based on how 
they felt in the present moment rather than during 
the game. As manipulation checks, participants 
rated how rejected and ignored they felt during 
Cyberball and estimated the percentage of  ball 
throws received.

Results

Preliminary Analyses
Baseline levels of  chronic exclusion did not dif-
fer across Cyberball conditions (p = .714). 
Compared to included participants, excluded 
participants felt more rejected (t(156.54) = 
−8.35, p < .001, d = −1.24, 95% CI [−1.56, 
−0.92]; MExclusion = 3.19 vs. MInclusion = 1.74), 
ignored (t(169.50) = −10.46, p < .001, d = 
−1.56, 95% CI [−1.89, −1.22]; MExclusion = 3.91 
vs. MInclusion = 2.09), and estimated receiving 
fewer ball tosses (t(163.88) = 15.38, p < .001, d 
= 2.26, 95% CI [1.89, 2.63]; MExclusion = 6.54% 
vs. MInclusion = 24.57%).

Do Individuals Show Hyposensitivity or 
Hypersensitivity to Chronic Exclusion 
Experiences?
We test hypotheses H1a–c by conducting four 
multiple regression models5 specifying the main 
effect of  the social experience condition (0 = 
inclusion, 1 = exclusion), the Chronic Exclusion 
index (continuous variable), and their interaction, 
predicting reflexive need threat (Model 1), reflexive 
negative emotions (Model 2), reflective need threat 
(Model 3), and reflective negative emotions (Model 
4, Table 1). For comparability between the stud-
ies, we report β and ηp

2 as indicators of  effect 
size.

There are significant main effects of  the social 
experience on the reflexive outcomes, meaning 
that excluded participants experienced signifi-
cantly more negative emotions (M = 2.26, SD = 
0.65) and need threat (M = 5.18, SD = 0.93) than 
included participants (negative emotions: M = 
1.77, SD = 0.42; need threat: M = 3.85, SD = 
0.98). However, there are no significant effects of  
the Cyberball manipulation at the reflective stage, 
neither on reflective need threat (MExclusion = 
3.63, SD = 1.23 vs. MInclusion = 3.29, SD = 1.06) 
nor on reflective negative emotions (MExclusion = 
1.99, SD = 0.72 vs. MInclusion = 1.84, SD = 0.62), 
suggesting that excluded participants had already 
recovered from Cyberball when the reflective 
responses were assessed.

Also, there are main effects of  chronic exclu-
sion levels: those with higher baseline levels of  
chronic exclusion report higher reflexive need 
threat regardless of  Cyberball condition (β = .20, 
p = .017), but not higher reflexive negative emo-
tions (β = .12, p = .217). Chronic exclusion lev-
els also predict higher reflective need threat (β = 
.44, p < .001) and higher reflective negative emo-
tions (β = .38, p < .001).

Results from all considered outcomes support 
the null hypothesis H1c, as shown by the non-
significant interaction effects of  Social Experience 
x Chronic Exclusion: need threat and negative 
emotions experienced during the game (i.e., reflex-
ive) and shortly after it (i.e., reflective), are not influ-
enced by the interaction of  baseline levels of  
chronic exclusion and exclusion/inclusion in 
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Cyberball. In other words, exclusion in Cyberball 
affects more versus less chronically excluded indi-
viduals to the same extent (all interaction effects 
p > .221; see Table 1).

The null hypothesis H1c is also supported by 
four Bayesian regressions in JASP: in all models, 
the Bayes’ factors speak against a model, includ-
ing the interaction term between chronic exclu-
sion and social experience (BF01 = 3.28 – 11.44). 
This means that models including the interaction 
term are 3.28 to 11.44 times less likely than sim-
pler models, including only the main effects of  
social experience and/or chronic exclusion (see 
Table 2 for all Bayes’ factors).

Do Individual Traits Affect Psychological 
Distress After an Additional Experience 
of Exclusion in the Chronically Excluded?
Chronic exclusion does not influence individuals’ 
psychological responses to novel episodes of  
exclusion. We test if  such a null effect could be 
explained by individual differences in rejection 
sensitivity, hurt proneness, fear of  social pain, or 
social connections. Building on Models 1–4 (see 
Table 1), we exploratively test 16 multiple regres-
sion models that specify as predictors the main 

effect of  the trait, the main effect of  social experi-
ence (0 = inclusion, 1 = exclusion), the main 
effect of  chronic exclusion, the 2 two-way interac-
tion terms (Trait x Social Experience and Trait x 
Chronic Exclusion), and the three-way interaction 
(Trait x Social Experience x Chronic Exclusion), 
separately for each moderator (i.e., Models 1–4 
with rejection sensitivity, Models 1–4 with hurt 
proneness, Models 1–4 with fear of  social pain, 
and Models 1–4 with social connections). A sig-
nificant three-way interaction term would indicate 
that individual traits influence whether chronic 
exclusion yields hyper- or hyposensitive responses 
to novel exclusion. However, none of  the three-
way interaction is significant (ps = .200 – .970, see 
https://osf.io/vunse/ for complete outputs), 
meaning that the traits did not meaningfully influ-
ence the possible impact of  chronic exclusion on 
responses to further exclusion episodes.

General Discussion
Exclusion experiences surround us in our daily 
interactions: at work (e.g., Howard et al., 2020), at 
school (e.g., Hawes et al., 2012), at lunch (e.g., 
Büttner, Gloster, et al., 2021), on social media 
(e.g., Büttner & Rudert, 2022; Pancani et al., 2021, 

Table 1. Frequentist regression models of Study 2.

Model—Dependent variable β p ηp
2 [95% CI] (two-sided)

Model 1—Reflexive need threat
Social experience .82 < .001 0.340 [0.230, 0.430]
Chronic exclusion .20 .017 0.030 [0, 0.090]
Social experience x Chronic exclusion −.27 .221 0.008 [0, 0.050]
Model 2—Reflexive negative emotions
Social experience .49 .039 0.170 [0.080, 0.270]
Chronic exclusion .12 .217 0.010 [0, 0.060]
Social experience x Chronic exclusion −.08 .740 0.001 [0, 0.030]
Model 3—Reflective need threat
Social experience .20 .384 0.030 [0, 0.090]
Chronic exclusion .44 < .001 0.180 [0.090, 0.280]
Social experience x Chronic exclusion −.05 .836 0 [0, 0.020]
Model 4—Reflective negative emotions
Social experience .39 .121 0.010 [0, 0.060]
Chronic exclusion .38 < .001 0.090 [0.030, 0.180]
Social experience x Chronic exclusion −.29 .255 0.007 [0, 0.05]

https://osf.io/vunse/
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2022), in intimate relationships (e.g., Zadro et al., 
2008), and among friends and family (e.g., 
Babalola et al., 2021). So far, laboratory research 
has neglected to examine how repeated or even 
chronic exclusion experiences affect targets of  
exclusion. The present research tested how previ-
ous exclusion experiences in laboratory settings 
and daily life, impact psychological distress after a 
new exclusion episode. We find that previous 
exclusion experiences do not alter the painful 
experience of  being excluded. Exclusion neither 
softens its sting nor is it more painful if  encoun-
tered repeatedly or even chronically.

No Effect of Previous Exclusion 
Experiences
We find no effect of  previous experiences of  
exclusion on the experience of  a novel exclusion 
experience. Neither having experienced exclusion 
twice already in an experimental context nor feel-
ing chronically excluded in daily life changed 
emotional responses to a novel exclusion experi-
ence. Exclusion was also not more or less hurtful 
when experienced after being included two times. 

Rather, exclusion was perceived as equally pain-
ful, regardless of  previous and chronic experi-
ences, immediately after the exclusion experience 
(i.e., reflexively) and after a short recovery period 
(i.e., reflectively). Repeated experiences of  exclu-
sion do not aggravate or lessen the pain of  new 
exclusion experiences, even in the same context 
(i.e., three games of  Cyberball) and possibly by 
the same perpetrators (i.e., it was apparent from 
participants’ comments in Study 1 that, even 
though participants were told that the other play-
ers were computer-generated, they imagined the 
Cyberball players as the same persons over the 
games).

Chronic Exclusion in Real Life Affects 
All Social Experiences
Interestingly, individuals’ level of  chronic exclu-
sion in their life has a main effect on emotional 
responses orthogonal to being excluded or 
included: if  individuals feel chronically excluded 
in their life, they show more psychological dis-
tress in general, regardless of  the experience they 
just had, especially in the reflective stage a few 

Table 2. Bayes Factors for regression models of Study 2.

Dependent variable Model BF01

Reflexive need threat Social experience 1.15
Chronic exclusion > 100
Social experience + Chronic exclusion 1.00
Social experience x Chronic exclusion 3.28

Reflexive negative 
emotions

Social experience 1.00
Chronic exclusion > 100
Social experience + Chronic exclusion 2.42
Social experience x Chronic exclusion 11.44

Reflective need threat Social experience > 100
Chronic exclusion 2.23
Social experience + Chronic exclusion 1.00
Social experience x Chronic exclusion 5.06

Reflective negative 
emotions

Social experience > 100
Chronic exclusion 1.00
Social experience + Chronic exclusion 1.50
Social experience x Chronic exclusion 3.48

Note. JASP’s default priors were applied. A BF01 = 1.00 indicates that the respective model is superior to all 
other models. A larger BF01 indicates stronger evidence against the respective model.
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minutes after the social experience. This aligns 
with earlier research on depressed individuals’ 
emotional responses to social experiences that is 
equally negative regardless of  whether the experi-
ence was inclusionary or exclusionary (Büttner, 
Rudert, et al., 2021). Depressive symptoms have 
been found to accompany the resignation stage 
(e.g., Riva et al., 2017; Williams, 2009). Our find-
ings further align with the conceptualization of  
the resignation stage, stating that basic needs 
become chronically thwarted in people exposed 
to chronic exclusion so that any social experience 
might be met with more negative responses 
(Williams, 2009). However, while being excluded 
from Cyberball is an approximation to the impact 
that real-life exclusion might have, it is yet to be 
tested how individuals who feel chronically 
excluded in their life react to new, real-life exclu-
sion experiences. Compared to Cyberball, real-
life exclusion might be perceived as more severe, 
for instance, if  the sources of  exclusion are close 
others like friends, family, or one’s partner. 
Moreover, in contrast to repeated social exclu-
sion, individuals suffering from chronic exclusion 
may experience a state of  constant feelings of  
exclusion even in the absence of  repeated, new 
instances of  exclusion (Riva, Wesselmann, et al., 
2014). This represents an interesting avenue for 
future research, for instance, using experience 
sampling of  exclusion experiences of  individuals 
with various levels of  chronic exclusion.

No Moderation by Individual Differences
We examined individual trait moderators and ruled 
out that differences in rejection sensitivity, hurt 
proneness, fear of  social pain, social connections, 
or Big Five personality affect the influence of  pre-
vious and chronic exclusion experiences on psy-
chological distress after novel exclusion episodes.

Beneficial Effects of Inclusion
Regarding the beneficial effects of  inclusion, we 
find two things: One, inclusion after a history of  
being excluded two times is experienced more 
positively than experiencing inclusion after a 

history of  being included two times. This could 
point to a hypersensitivity of  excluded individuals 
to social inclusion: In line with the social monitor-
ing system theory (Pickett & Gardner, 2005), indi-
viduals become more sensitive to social signals 
after exclusion. Further, our findings point to the 
powerful effects of  being included again in the 
same context when suffering from previous exclu-
sion in that context. An anecdote reported by Ren 
et al. (2017, p. 23) illustrates this point. In high 
school, a student smiled at social outcasts. After 
one such individual was absent for several months, 
the smiler received this note:

Hi Maria, thank you for saving my life. I have 
never fit in and have felt like I didn’t deserve 
to be here anymore. I have no friends and my 
family doesn’t notice if  I don’t come home. I 
thought I would be better off  gone, so I took 
as many sleeping pills as I could. Before I 
started to drift away, I thought of  you waving 
to me and giving me a smile and I called 911. 
Thought you should know why I was out of  
school. Thank you for your note.

As this anecdote illustrates, and in line with 
other empirical findings, inclusion could serve as 
a powerful antidote against the negative effects 
of  previous exclusion experiences. For instance, 
being accepted by more people diminished the 
negative emotional responses to being excluded 
as well as post-exclusion aggression (DeWall, 
Twenge et al., 2010). In another experiment, 
being included after being excluded was more 
effective for restoring needs than waiting for the 
experiment to end (Zwolinski, 2014). However, 
we find this beneficial effect of  inclusion only in 
Study 1, where inclusion followed after two expe-
riences of  exclusion in the same context (i.e., 
Cyberball). In Study 2, where inclusion in 
Cyberball followed after chronic experiences of  
exclusion in daily life, we do not find this benefi-
cial effect of  inclusion. Rather, individuals who 
feel chronically excluded in their lives show more 
psychological distress in general, even after inclu-
sion, than individuals who experience less exclu-
sion in their daily lives. We conclude from these 
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diverging findings that the context and severity 
of  exclusion may be decisive. Imagine someone 
who suffers from severe exclusion at work. If  
that person is then included in a game of  ball-
tossing between pre-scripted computer players, 
this cannot alleviate the pain of  being constantly 
excluded at work. However, imagine this person 
would be included at work after having been 
excluded for a long time. Likely, this experience 
would create hope for that person and benefit 
their well-being. This pattern of  results could also 
point to the role of  the severity of  experiences: 
One experience of  inclusion in Cyberball may 
not be strong enough to make up for a history of  
real-life exclusion experiences, but could make up 
for a history of  Cyberball-exclusion. Further, 
chronic real-life exclusion might have severe con-
sequences, especially when the context cannot be 
easily left or if  targets of  exclusion depend on 
being a part of  the group. This may be the case in 
work contexts (e.g., Rudert, Hales, et al., 2021) or 
if  targets are excluded due to having a group 
membership that cannot be easily changed (e.g., 
Goodwin et al., 2010; Wirth & Williams, 2009). In 
addition, future research could expand on chroni-
cally excluded individuals’ social connections as a 
potential buffer against the negative effects of  
chronic exclusion. Individuals that are chronically 
excluded in one context, such as work, but belong 
to multiple groups (i.e., have a more complex 
social identity, Roccas & Brewer, 2002), could be 
better equipped to deal with chronic exclusion in 
the workplace compared to individuals with less 
complex social identities. This is in line with ear-
lier work that attributing ostracism to a tempo-
rary (vs. permanent) group membership benefits 
recovery from ostracism (Wirth & Williams, 
2009).

Two, we find small additive effects of  repeated 
inclusion on need satisfaction over time. Given 
that humans are social beings (Baumeister & 
Leary, 1995), it may not surprise that repeated 
inclusion has beneficial effects. However, in line 
with previous research that found no additive 
effects of  being included twice in a row (Dahl 
et al., 2019, Experiment 1; Tang & Richardson, 
2013; Zwolinski, 2014), it was only after three 

inclusion experiences that need threat levels 
decreased significantly. Thus, the effects of  
repeated inclusion are rather small; however, in 
daily life, repeated experiences of  inclusion may 
accumulate and contribute to self-esteem, 
achievement, health, and well-being (e.g., 
Greenaway et al., 2015; Steger & Kashdan, 2009; 
Walton & Cohen, 2007; Walton et al., 2012). 
Moreover, our finding that repeated inclusion has 
additive effects extends previous findings on 
acceptance: In an experiment, participants’ reac-
tions to being extremely accepted (i.e., partici-
pants were told that someone else definitely wanted 
to work with them) or moderately accepted (i.e., 
participants were told that someone else somewhat 
wanted to work with them) did not differ signifi-
cantly (Buckley et al., 2004, Study 1; Leary et al., 
1998). Moreover, participants showed the same 
reactions to increasing acceptance over time as to 
constant acceptance (Buckley et al., 2004, Study 
2). Arguably, this could mean that repeated inclu-
sion has stronger effects than mere acceptance.

Limitations
A caveat to interpreting our findings is that the 
reflexive need threat levels following Cyberball in 
our studies were high, as is typical after Cyberball 
(see meta-analyses; e.g., Hartgerink et al., 2015). 
This might have rendered it difficult to find evi-
dence for the hypersensitivity hypothesis at the 
reflexive stage. However, the reflective need threat 
levels were lower than the reflexive need threat 
levels because participants recovered. Still, there 
was no effect of  chronic exclusion experiences 
on reflective outcomes. Reflective outcomes are 
typically more sensitive to moderation (Hartgerink 
et al., 2015), suggesting that there is also no 
hypersensitivity effect if  need threat levels allow 
for an increase in need threat.

Moreover, we only measure psychological reac-
tions to exclusion, not perceptions of  exclusion. 
Obviously, the two are not the same, and percep-
tions of  exclusion may shape the interpersonal 
reaction to exclusion (Smart Richman & Leary, 
2009). The objectively same situation may be per-
ceived as excluding by one individual but not by 
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another, and the same perception of  an exclusion 
situation may still cause one individual to react 
with greater pain than the other (e.g., De Panfilis 
et al., 2015). However, differences in perceptions of  
exclusion were likely captured in assessing indi-
vidual differences; for instance, in rejection 
sensitivity.

Implications
Our findings may have important implications 
for two types of  targets: first, for targets of  bully-
ing, the perpetrators and the bullying context are 
likely stable (e.g., workplace bullying or bullying at 
school), and targets have to face rejection and 
exclusion all the time. Second, our findings may 
also have implications for research on chronically 
excluded groups such as immigrants, asylum-
seekers, or prison inmates (e.g., Aureli et al., 2020; 
Marinucci & Riva, 2021a, 2021b). These two 
types of  targets may ultimately be most at risk for 
developing depression or even suicidal tenden-
cies in response to chronic exclusion (e.g., Chen 
et al., 2020; Rudert, Janke, et al., 2021). Our find-
ings highlight the need to help these targets, as it 
is apparent that exclusion does not soften its 
sting; thus, it is likely that targets do not develop 
effective coping mechanisms to prepare for 
repeated or chronic episodes of  exclusion. Future 
research should be mindful of  helping targets 
develop coping mechanisms, for instance, cogni-
tive strategies of  reappraisal (e.g., Sethi et al., 
2013). Importantly, coping strategies against the 
impact of  exclusion should be not only effective 
but also healthy in the long run since not all effec-
tive strategies may be beneficial for the target; for 
example, taking pain killers (e.g., DeWall, 
MacDonald et al., 2010), smoking cigarettes or 
marijuana (e.g., Deckman et al., 2014; DeWall & 
Pond, 2011), or drinking alcohol (e.g., Hales et al., 
2015; Sprunger et al., 2020; but see also Fairbairn 
et al., 2021). Moreover, research on post-traumatic 
stress (Brewin et al., 2000) and research on victims 
of  natural disasters (Zagefka, 2022) show that hav-
ing to deal with adversities multiple times makes it 
harder to cope with new adverse experiences. In 
contrast, lay beliefs hold that victims will 

habituate to dealing with adversity, becoming 
hyposensitive over time. This belief, in turn, 
decreases the willingness to help victims (Zagefka, 
2022). If  the same is true for beliefs about 
excluded targets’ coping capacity, accurate infor-
mation about how hurtful the experience of  
exclusion is for targets every time it occurs could 
help to raise awareness among bystanders and 
sources of  exclusion.

Moreover, our findings point to the power of  
being included in the same context again after 
repeated experiences of  exclusion. Future inter-
ventions should therefore target bystanders of  
exclusion, such as those who do not exclude or 
bully at school or work but merely do nothing. By 
educating bystanders about the power of  inclu-
sion experiences for the well-being of  those that 
are chronically excluded, the targets’ pain may be 
alleviated, at least to some extent (see also Rudert 
et al., 2018).

Our findings also make a methodological con-
tribution to the study of  exclusion: To date, when 
researchers sample participants for exclusion 
research, they tacitly assume, or rely on partici-
pants’ self-report, that participants are naive with 
respect to the exclusion manipulation. The pre-
sent findings suggest that naiveté does not need 
to be a pre-requisite for participation. Our results 
indicate that, if  anything, effects might even get 
stronger due to the beneficial effects of  inclusion 
after repeated exclusion and inclusion. In support 
of  this conclusion, it is a particular advantage that 
the three time points in Study 1 were only three 
days apart, as memory will not have declined dur-
ing that time. However, this conclusion is only 
valid for effects of  repeated exclusion experi-
ences on need threat; downstream effects on cog-
nitive outcomes (e.g., attributions) or behavioral 
outcomes (e.g., aggression) remain unknown. 
Still, understanding reactions to exclusion based 
on previous exclusion experiences is the first step 
in understanding downstream consequences for 
cognitive and behavioral outcomes. For instance, 
the ostracism–aggression link seems mainly 
driven by the thwarted need for control (Ren 
et al., 2018). Potentially, studying the effects of  
previous exclusion experiences on aggression 
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may have important implications for understand-
ing case-study-links between chronic exclusion 
and extreme forms of  aggression such as school 
shootings (e.g., Leary et al., 2003; Sommer et al., 
2014) using an experimental approach.

Conclusion
Past experiences of  repeated or chronic exclu-
sion, in experiments and in the real world, do not 
lessen or aggravate the pain that is felt with a new 
episode of  exclusion. However, a new episode of  
inclusion in the same context after repeated expe-
riences of  exclusion showed powerful beneficial 
effects. Moreover, in line with the conceptualiza-
tion of  the resignation stage, individuals who feel 
chronically excluded in their life show more psy-
chological distress in general, regardless of  
whether their social experiences are inclusionary 
or exclusionary.
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Notes
1. We will mainly use the term “social exclusion” 

as the umbrella term for experiences of  being 
excluded.

2. Study 2 focuses only on the second objec-
tive (i.e., the sensitivity test) described in the 
pre-registration.

3. When planning Study 1, we were interested in 
an effect of  participants’ expectations as well 
and thus had pre-registered to compare need 
threat levels within the different conditions at 
the final two time points (T3 and T4), assuming 
a three-way interaction. However, we decided to 
focus on the repeated experience x new social 
experience interaction effect at T4 only, to pre-
sent a concise narrative across studies and make 
Studies 1 and 2 as comparable as possible. The 
pre-registered analysis at T3 and T4 of  repeated 
experience x new social experience x time point 
(p = .334) is accessible online: https://osf.io/
vunse/.

4. We acknowledge that the pre-registered power 
analysis was faulty in two ways: one, for spe-
cifically testing the interaction effect, it seemed 
more appropriate to run multiple regres-
sion models rather than ANCOVAs because 
ANCOVAs control for effects of  a variable, 
not testing its interacting effect (see also note 
5). Two, we noted a mistake in the specification 
of  the degrees of  freedom of  the preregistered 
power analysis (originally, three degrees of  
freedom were pre-registered, when really, we 
only wanted to test the interaction, requiring 
one degree of  freedom). An updated estima-
tion of  power for a multiple regression model 
(power > .80, α error = .05), aiming at detect-
ing a medium effect size (f = .25 transformed 
to f 2 = .0625 for regression models) suggested 
a smaller required sample than pre-registered, 
n = 128, and the study therefore results over-
powered. A post-hoc sensitivity analysis on the 
actual sample size of  n = 183 suggests that 
with a power > .80, α error = .05 and 1 degree 
of  freedom, the here computed multiple 
regression models could detect effects equal to 
or larger than f 2 = .043 (corresponding to f = 
.21).

5. We pre-registered to run ANCOVA models; 
however, for specifically testing the interaction 
effect, it seemed more appropriate to run multi-
ple regression models as ANCOVAs aim at con-
trolling for effects of  a variable, not testing its 
interacting effect. Conducting multiple regression 
models instead of  ANCOVAs did not change sig-
nificance levels of  any of  the results, except one: 
the main effect of  social experience on reflective 
need threat (i.e., Model 3) is non-significant in 
the regression (p = .384), but significant in the 
ANCOVA (p = .030).

https://orcid.org/0000-0001-6296-2756
https://orcid.org/0000-0001-6296-2756
https://orcid.org/0000-0002-7686-8127
https://orcid.org/0000-0002-7686-8127
https://orcid.org/0000-0002-9855-994X
https://orcid.org/0000-0001-5986-2447
https://orcid.org/0000-0001-5986-2447
https://osf.io/vunse/
https://osf.io/vunse/


18 Group Processes & Intergroup Relations 00(0)

References
Aureli, N., Marinucci, M., & Riva, P. (2020). Can the 

chronic exclusion–resignation link be broken? An 
analysis of support groups within prisons. Journal 
of Applied Social Psychology, 50, 638–650. https://
doi.org/10.1111/jasp.12701 

Babalola, M. T., Kwan, H. K., Ren, S., Agyemang-
Mintah, P., Chen, H., & Li, J. (2021). Being 
ignored by loved ones: Understanding when and 
why family ostracism inhibits creativity at work. 
Journal of Organizational Behavior, 42, 349–364. 
https://doi.org/10.1002/job.2499

Baumeister, R. F., & Leary, M. R. (1995). The need to 
belong: Desire for interpersonal attachments as a 
fundamental human motivation. Psychological Bulle-
tin, 117, 497–529. https://doi.org/10.1037/0033-
2909.117.3.497

Berenson, K. R., Gyurak, A., Ayduk, Ö., Downey, G., 
Garner, M. J., Mogg, K., Bradley, B. P., & Pine, 
D. S. (2009). Rejection sensitivity and disrup-
tion of attention by social threat cues. Journal of 
Research in Personality, 43, 1064–1072. https://doi.
org/10.1016/j.jrp.2009.07.007

Bernstein, M. J., Chen, Z., Poon, K.-T., Benfield, J. A., 
& Ng, H. K. S. (2018). Ostracized but why? Effects 
of attributions and empathy on connecting with 
the socially excluded. PLOS ONE, 13, e0201183. 
h t tps ://do i .o rg/10 .1371/ journa l .pone . 
0201183

Bernstein, M. J., & Claypool, H. M. (2012). Social exclu-
sion and pain sensitivity: Why exclusion some-
times hurts and sometimes numbs. Personality and 
Social Psychology Bulletin, 38, 185–196. https://doi.
org/10.1177/0146167211422449

Brewin, C. R., Andrews, B., & Valentine, J. D. 
(2000). Meta-analysis of risk factors for post-
traumatic stress disorder in trauma-exposed 
adults. Journal of Consulting and Clinical Psychology, 
68, 748–766. https://doi.org/10.1037/0022-
006X.68.5.748

Buckley, K. E., Winkel, R. E., & Leary, M. R. (2004). 
Reactions to acceptance and rejection: Effects of 
level and sequence of relational evaluation. Journal 
of Experimental Social Psychology, 40, 14–28. https://
doi.org/10.1016/S0022-1031(03)00064-7

Büttner, C. M., Gloster, A. T., & Greifeneder, R. 
(2021). Your phone ruins our lunch: Attitudes, 
norms, and valuing the interaction predict phone 
use and phubbing in dyadic social interactions. 
Mobile Media & Communication, 10, 387–405. 
https://doi.org/10.1177/20501579211059914

Büttner, C. M., & Rudert, S. C. (2022). Why didn’t you 
tag me?! Social exclusion from Instagram posts 
hurts, especially those with a high need to belong. 
Computers in Human Behavior, 127, 107062. https://
doi.org/10.1016/j.chb.2021.107062

Büttner, C. M., Rudert, S. C., & Greifeneder, R. (2021). 
Depressed and excluded: Do depressive symp-
toms moderate recovery from ostracism? Journal 
of Affective Disorders, 294, 730–736. https://doi.
org/10.1016/j.jad.2021.07.075

Caldwell, A. R., & Lakens, D. (2019). Power analysis with 
superpower. https://aaroncaldwell.us/Superpower-
Book/

Chen, Z., Poon, K.-T., DeWall, C. N., & Jiang, T. 
(2020). Life lacks meaning without acceptance: 
Ostracism triggers suicidal thoughts. Journal of 
Personality and Social Psychology, 119, 1423–1443. 
https://doi.org/10.1037/pspi0000238

Dahl, E., Niedbala, E. M., & Hohman, Z. P. (2019). 
Loving the group that denies you first: Social 
identity effects of ostracism before inclusion. Per-
sonality and Social Psychology Bulletin, 45, 284–299. 
https://doi.org/10.1177/0146167218784901

De Panfilis, C., Riva, P., Preti, E., Cabrino, C., & 
Marchesi, C. (2015). When social inclusion is not 
enough: Implicit expectations of extreme inclu-
sion in borderline personality disorder. Personality 
Disorders: Theory, Research, and Treatment, 6, 301–
309. https://doi.org/10.1037/per0000132

Deckman, T., DeWall, C. N., Way, B., Gil-
man, R., & Richman, S. (2014). Can mari-
juana reduce social pain? Social Psychological 
and Personality Science, 5, 131–139. https://doi.
org/10.1177/1948550613488949

DeWall, C. N., MacDonald, G., Webster, G. D., Mas-
ten, C. L., Baumeister, R. F., Powell, C., Combs, 
D., Schurtz, D. R., Stillman, T. F., Tice, D. M., 
& Eisenberger, N. I. (2010). Acetaminophen 
reduces social pain: Behavioral and neural evi-
dence. Psychological Science, 21, 931–937. https://
doi.org/10.1177/0956797610374741

DeWall, C. N., & Pond, R. S. (2011). Loneliness and 
smoking: The costs of the desire to reconnect. Self 
and Identity, 10, 375–385. https://doi.org/10.1080
/15298868.2010.524404

DeWall, C. N., Twenge, J. M., Bushman, B., Im, C., 
& Williams, K. D. (2010). A little acceptance 
goes a long way: Applying social impact theory 
to the rejection–aggression link. Social Psychologi-
cal and Personality Science, 1, 168–174. https://doi.
org/10.1177/1948550610361387

https://doi.org/10.1111/jasp.12701
https://doi.org/10.1111/jasp.12701
https://doi.org/10.1002/job.2499
https://doi.org/10.1037/0033-2909.117.3.497
https://doi.org/10.1037/0033-2909.117.3.497
https://doi.org/10.1016/j.jrp.2009.07.007
https://doi.org/10.1016/j.jrp.2009.07.007
https://doi.org/10.1371/journal.pone.0201183
https://doi.org/10.1371/journal.pone.0201183
https://doi.org/10.1177/0146167211422449
https://doi.org/10.1177/0146167211422449
https://doi.org/10.1037/0022-006X.68.5.748
https://doi.org/10.1037/0022-006X.68.5.748
https://doi.org/10.1016/S0022-1031(03)00064-7
https://doi.org/10.1016/S0022-1031(03)00064-7
https://doi.org/10.1177/20501579211059914
https://doi.org/10.1016/j.chb.2021.107062
https://doi.org/10.1016/j.chb.2021.107062
https://doi.org/10.1016/j.jad.2021.07.075
https://doi.org/10.1016/j.jad.2021.07.075
https://aaroncaldwell.us/SuperpowerBook/
https://aaroncaldwell.us/SuperpowerBook/
https://doi.org/10.1037/pspi0000238
https://doi.org/10.1177/0146167218784901
https://doi.org/10.1037/per0000132
https://doi.org/10.1177/1948550613488949
https://doi.org/10.1177/1948550613488949
https://doi.org/10.1177/0956797610374741
https://doi.org/10.1177/0956797610374741
https://doi.org/10.1080/15298868.2010.524404
https://doi.org/10.1080/15298868.2010.524404
https://doi.org/10.1177/1948550610361387
https://doi.org/10.1177/1948550610361387


Büttner et al. 19

Downey, G., & Feldman, S. I. (1996). Implications 
of rejection sensitivity for intimate relation-
ships. Journal of Personality and Social Psychology, 
70, 1327–1343. https://doi.org/10.1037/0022-
3514.70.6.1327

Fairbairn, C. E., Creswell, K. G., Hales, A. H., Wil-
liams, K. D., & Wilkins, K. V. (2021). Mixing 
misery and gin: The effect of alcohol admin-
istration on ostracism response. Personality and 
Social Psychology Bulletin, 48, 1–15. https://doi.
org/10.1177/01461672211038450

Faul, F., Erdfelder, E., Lang, A.-G., & Buchner, A. 
(2007). G*Power 3: A flexible statistical power 
analysis program for the social, behavioral, and 
biomedical sciences. Behavior Research Methods, 39, 
175–191. https://doi.org/10.3758/BF03193146

Fayant, M.-P., Muller, D., Hartgerink, C. H. J., & Lan-
tian, A. (2014). Is ostracism by a despised out-
group really hurtful? A replication and extension 
of Gonsalkorale and Williams (2007). Social Psychol-
ogy, 45, 489–494. https://doi.org/10.1027/1864-
9335/a000209

Gardner, W. L., Pickett, C. L., Jefferis, V., & Knowles, 
M. (2005). On the outside looking in: Loneli-
ness and social monitoring. Personality and Social 
Psychology Bulletin, 31, 1549–1560. https://doi.
org/10.1177/0146167205277208

Gerber, J. P., Chang, S.-H., & Reimel, H. (2017). Con-
struct validity of Williams’ ostracism needs threat 
scale. Personality and Individual Differences, 115, 50–
53. https://doi.org/10.1016/j.paid.2016.07.008

Gigerenzer, G., Krauss, S., & Vitouch, O. (2004). In D. 
Kaplan (Ed.), The SAGE Handbook of Quantitative 
Methodology for the Social Sciences (pp. 391–408). SAGE.

Gilman, R., Carter-Sowell, A., DeWall, C. N., Adams, 
R. E., & Carboni, I. (2013). Validation of the 
Ostracism Experience Scale for Adolescents. 
Psychological Assessment, 25, 319–330. https://doi.
org/10.1037/a0030913

Gonsalkorale, K., & Williams, K. D. (2007). The KKK 
won’t let me play: Ostracism even by a despised 
outgroup hurts. European Journal of Social Psychology, 
37, 1176–1186. https://doi.org/10.1002/ejsp.392

Goodwin, S. A., Williams, K. D., & Carter-Sowell, 
A. R. (2010). The psychological sting of stigma: 
The costs of attributing ostracism to racism. Jour-
nal of Experimental Social Psychology, 46, 612–618. 
https://doi.org/10.1016/j.jesp.2010.02.002

Gray, K., & Wegner, D. M. (2008). The sting of intentional 
pain. Psychological Science, 19, 1260–1262. https://
doi.org/10.1111/j.1467-9280.2008.02208.x

Greenaway, K. H., Haslam, S. A., Cruwys, T., Brans-
combe, N. R., Ysseldyk, R., & Heldreth, C. 
(2015). From “we” to “me”: Group identification 
enhances perceived personal control with conse-
quences for health and well-being. Journal of Per-
sonality and Social Psychology, 109, 53–74. https://
doi.org/10.1037/pspi0000019

Hales, A. H., Kassner, M. P., Williams, K. D., & Gra-
ziano, W. G. (2016). Disagreeableness as a cause 
and consequence of ostracism. Personality and 
Social Psychology Bulletin, 42, 782–797. https://doi.
org/10.1177/0146167216643933

Hales, A. H., Wesselmann, E. D., & Williams, K. D. 
(2016). Prayer, self-affirmation, and distraction 
improve recovery from short-term ostracism. 
Journal of Experimental Social Psychology, 64, 8–20. 
https://doi.org/10.1016/j.jesp.2016.01.002

Hales, A. H., Williams, K. D., & Eckhardt, C. I. 
(2015). A participant walks into a bar. . .: Sub-
jective intoxication buffers ostracism’s negative 
effects. Social Psychology, 46, 157–166. https://doi.
org/10.1027/1864-9335/a000235

Hartgerink, C. H. J., van Beest, I., Wicherts, J. M., 
& Williams, K. D. (2015). The ordinal effects 
of ostracism: A meta-analysis of 120 Cyberball 
studies. PLoS ONE, 10, e0127002. https://doi.
org/10.1371/journal.pone.0127002

Hawes, D. J., Zadro, L., Fink, E., Richardson, R., 
O’Moore, K., Griffiths, B., Dadds, M. R., & Wil-
liams, K. D. (2012). The effects of peer ostracism 
on children’s cognitive processes. European Journal 
of Developmental Psychology, 9, 599–613. https://doi.
org/10.1080/17405629.2011.638815

Howard, M. C., Cogswell, J. E., & Smith, M. B. (2020). 
The antecedents and outcomes of workplace ostra-
cism: A meta-analysis. Journal of Applied Psychology, 
105, 577–596. https://doi.org/10.1037/apl0000453

Janke, S., Messerer, L., Merkle, B., & Rudert, S. C. 
(under review). Why do minority students feel they don’t 
fit in? Migration background and parental education dif-
ferentially predict social ostracism and belongingness.

JASP Team. (2019). JASP (Version 0.11.1).
Jauch, M., Rudert, S. C., & Greifeneder, R. (2022). 

Social pain by non-social agents: Exclusion hurts and 
provokes punishment even if the excluding source is a com-
puter. Acta Psychologica, 230, 103753. https://doi.
org/10.1016/j.actpsy.2022.103753

Leary, M. R., Kowalski, R. M., Smith, L., & Phillips, 
S. (2003). Teasing, rejection, and violence: Case 
studies of the school shootings. Aggressive Behavior, 
29, 202–214. https://doi.org/10.1002/ab.10061

https://doi.org/10.1037/0022-3514.70.6.1327
https://doi.org/10.1037/0022-3514.70.6.1327
https://doi.org/10.1177/01461672211038450
https://doi.org/10.1177/01461672211038450
https://doi.org/10.3758/BF03193146
https://doi.org/10.1027/1864-9335/a000209
https://doi.org/10.1027/1864-9335/a000209
https://doi.org/10.1177/0146167205277208
https://doi.org/10.1177/0146167205277208
https://doi.org/10.1016/j.paid.2016.07.008
https://doi.org/10.1037/a0030913
https://doi.org/10.1037/a0030913
https://doi.org/10.1002/ejsp.392
https://doi.org/10.1016/j.jesp.2010.02.002
https://doi.org/10.1111/j.1467-9280.2008.02208.x
https://doi.org/10.1111/j.1467-9280.2008.02208.x
https://doi.org/10.1037/pspi0000019
https://doi.org/10.1037/pspi0000019
https://doi.org/10.1177/0146167216643933
https://doi.org/10.1177/0146167216643933
https://doi.org/10.1016/j.jesp.2016.01.002
https://doi.org/10.1027/1864-9335/a000235
https://doi.org/10.1027/1864-9335/a000235
https://doi.org/10.1371/journal.pone.0127002
https://doi.org/10.1371/journal.pone.0127002
https://doi.org/10.1080/17405629.2011.638815
https://doi.org/10.1080/17405629.2011.638815
https://doi.org/10.1037/apl0000453
https://doi.org/10.1016/j.actpsy.2022.103753
https://doi.org/10.1016/j.actpsy.2022.103753
https://doi.org/10.1002/ab.10061


20 Group Processes & Intergroup Relations 00(0)

Leary, M. R., & Springer, C. A. (2001). Hurt feelings: 
The neglected emotion. In R. M. Kowalski (Ed.), 
Behaving badly: Aversive behaviors in interpersonal rela-
tionships. (pp. 151–175). American Psychological 
Association. https://doi.org/10.1037/10365-006

Leary, M. R., Springer, C., Negel, L., Ansell, E., & 
Evans, K. (1998). The causes, phenomenol-
ogy, and consequences of hurt feelings. Journal 
of Personality and Social Psychology, 74, 1225–1237. 
https://doi.org/10.1037/0022-3514.74.5.1225

MacDonald, G., Kingsbury, R., & Shaw, S. (2005). 
Adding insult to injury: Social pain theory and 
response to social exclusion. In K. D. Williams, J. 
P. Forgas, & W. V. Hippel (Eds.), The social outcast: 
Ostracism, social exclusion, rejection, and bullying (pp. 
99–112). Psychology Press. 

Marinucci, M., Mazzoni, D., Pancani, L., & Riva, P. 
(2022). To whom should I turn? Intergroup 
social connections moderate social exclusion’s 
short- and long-term psychological impact on 
immigrants. Journal of Experimental Social Psy-
chology, 99, 104275. https://doi.org/10.1016/j.
jesp.2021.104275

Marinucci, M., & Riva, P. (2021a). How inter-
group social connections shape immigrants’ 
responses to social exclusion. Group Processes & 
Intergroup Relations, 24, 411–435. https://doi.
org/10.1177/1368430219894620

Marinucci, M., & Riva, P. (2021b). Surrendering to 
social emptiness: Chronic social exclusion lon-
gitudinally predicts resignation in asylum seek-
ers. British Journal of Social Psychology, 40, 429–447. 
https://doi.org/10.1111/bjso.12410

Masten, C. L., Telzer, E. H., Fuligni, A. J., Lieberman, 
M. D., & Eisenberger, N. I. (2012). Time spent 
with friends in adolescence relates to less neural 
sensitivity to later peer rejection. Social Cognitive 
and Affective Neuroscience, 7, 106–114. https://doi.
org/10.1093/scan/nsq098

Newman, M. L. (2014). Here we go again: Bullying his-
tory and cardiovascular responses to social exclu-
sion. Physiology & Behavior, 133, 76–80. https://
doi.org/10.1016/j.physbeh.2014.05.014

Nezlek, J. B., Wesselmann, E. D., Wheeler, L., & Wil-
liams, K. D. (2012). Ostracism in everyday life. 
Group Dynamics: Theory, Research, and Practice, 16, 
91–104. https://doi.org/10.1037/a0028029

Pancani, L., Aureli, N., & Riva, P. (2022). Relationship 
dissolution strategies: Comparing the psycho-
logical consequences of ghosting, orbiting, and  
rejection. Cyberpsychology: Journal of Psychosocial 

Research on Cyberspace. Advance online publica-
tion. https://doi.org/10.5817/CP2022-2-9 

Pancani, L., Mazzoni, D., Aureli, N., & Riva, P. 
(2021). Ghosting and orbiting: An analysis of 
victims’ experiences. Journal of Social and Per-
sonal Relationships, 38, 1987–2007. https://doi.
org/10.1177/02654075211000417

Pickett, C. L., & Gardner, W. L. (2005). The social 
monitoring system: Enhanced sensitivity to social 
cues as an adaptive response to social exclusion. 
In K. D. Williams, J. P. Forgas & W. von Hippel, 
The social outcast: Ostracism, social exclusion, rejection, 
and bullying (pp. 213–226). Psychology Press.

Ren, D., Hales, A. H., & Williams, K. (2017). Ostra-
cism: Being ignored and excluded. In K. D. Wil-
liams & S. A. Nida (Eds.), Ostracism, exclusion, and 
rejection (pp. 10–29). Routledge, Taylor & Francis 
Group.

Ren, D., Wesselmann, E. D., & Williams, K. D. (2018). 
Hurt people hurt people: Ostracism and aggres-
sion. Current Opinion in Psychology, 19, 34–38. 
https://doi.org/10.1016/j.copsyc.2017.03.026

Riva, P., & Eck, J. (Eds.). (2016). Social exclusion: Psy-
chological approaches to understanding and reducing its 
impact. Springer.

Riva, P., Montali, L., Wirth, J. H., Curioni, S., & 
Williams, K. D. (2017). Chronic social exclu-
sion and evidence for the resignation stage: 
An empirical investigation. Journal of Social and 
Personal Relationships, 34, 541–564. https://doi.
org/10.1177/0265407516644348

Riva, P., Wesselmann, E. D., Wirth, J. H., Carter-
Sowell, A. R., & Williams, K. D. (2014). When 
pain does not heal: The common antecedents and 
consequences of chronic social and physical pain. 
Basic and Applied Social Psychology, 36, 329–346. 
https://doi.org/10.1080/01973533.2014.917975

Riva, P., Williams, K. D., & Gallucci, M. (2014). The 
relationship between fear of social and physical 
threat and its effect on social distress and physical 
pain perception. Pain, 155, 485–493. https://doi.
org/10.1016/j.pain.2013.11.006

Roccas, S., & Brewer, M. B. (2002). Social iden-
tity complexity. Personality and Social Psychology 
Review, 6, 88–106. https://doi.org/10.1207/
S15327957PSPR0602_01

Rosen, P. J., Milich, R., & Harris, M. J. (2007). Victims 
of their own cognitions: Implicit social cognitions, 
emotional distress, and peer victimization. Journal 
of Applied Developmental Psychology, 28, 211–226. 
https://doi.org/10.1016/j.appdev.2007.02.001

https://doi.org/10.1037/10365-006
https://doi.org/10.1037/0022-3514.74.5.1225
https://doi.org/10.1016/j.jesp.2021.104275
https://doi.org/10.1016/j.jesp.2021.104275
https://doi.org/10.1177/1368430219894620
https://doi.org/10.1177/1368430219894620
https://doi.org/10.1111/bjso.12410
https://doi.org/10.1093/scan/nsq098
https://doi.org/10.1093/scan/nsq098
https://doi.org/10.1016/j.physbeh.2014.05.014
https://doi.org/10.1016/j.physbeh.2014.05.014
https://doi.org/10.1037/a0028029
https://doi.org/10.5817/CP2022-2-9
https://doi.org/10.1177/02654075211000417
https://doi.org/10.1177/02654075211000417
https://doi.org/10.1016/j.copsyc.2017.03.026
https://doi.org/10.1177/0265407516644348
https://doi.org/10.1177/0265407516644348
https://doi.org/10.1080/01973533.2014.917975
https://doi.org/10.1016/j.pain.2013.11.006
https://doi.org/10.1016/j.pain.2013.11.006
https://doi.org/10.1207/S15327957PSPR0602_01
https://doi.org/10.1207/S15327957PSPR0602_01
https://doi.org/10.1016/j.appdev.2007.02.001


Büttner et al. 21

Rudert, S. C., & Greifeneder, R. (2016). When it’s 
okay that I don’t play: Social norms and the situ-
ated construal of social exclusion. Personality and 
Social Psychology Bulletin, 42, 955–969. https://doi.
org/10.1177/0146167216649606

Rudert, S. C., Hales, A. H., & Büttner, C. M. (2021). 
Stay out of our office (vs. our pub): Target per-
sonality and situational context affect ostra-
cism intentions. Journal of Experimental Social 
Psychology. Advance online publication. https://
doi.org/10.1016/j.jesp.2021.104142

Rudert, S. C., Janke, S., & Greifeneder, R. (2021). 
Ostracism breeds depression: Longitudinal asso-
ciations between ostracism and depression over 
a three-year-period. Journal of Affective Disorders 
Reports, 4, 100118. https://doi.org/10.1016/j.
jadr.2021.100118

Rudert, S. C., Keller, M. D., Hales, A. H., Walker, M., 
& Greifeneder, R. (2020). Who gets ostracized? 
A personality perspective on risk and protec-
tive factors of ostracism. Journal of Personality and 
Social Psychology, 118, 1247–1268. https://doi.
org/10.1037/pspp0000271

Rudert, S. C., Sutter, D., Corrodi, V. C., & Greifeneder, 
R. (2018). Who’s to blame? Dissimilarity as a cue 
in moral judgments of observed ostracism epi-
sodes. Journal of Personality and Social Psychology, 115, 
31–53. https://doi.org/10.1037/pspa0000122

Ruggieri, S., Bendixen, M., Gabriel, U., & Alsaker, F. 
(2013). Do victimization experiences accentu-
ate reactions to ostracism? An experiment using 
Cyberball. International Journal of Developmental Sci-
ence, 7, 25–32. https://doi.org/10.3233/DEV-
1312114

Sethi, N., Moulds, M. L., & Richardson, R. (2013). The 
role of focus of attention and reappraisal in pro-
longing the negative effects of ostracism. Group 
Dynamics: Theory, Research, and Practice, 17, 110–123. 
https://doi.org/10.1037/a0032436

Sheldon, K. M., & Hilpert, J. C. (2012). The balanced 
measure of psychological needs (BMPN) scale: 
An alternative domain general measure of need 
satisfaction. Motivation and Emotion, 36, 439–451. 
https://doi.org/10.1007/s11031-012-9279-4

Skuzińska, A., Plopa, M., & Plopa, W. (2020). Bully-
ing at work and mental health: The moderating 
role of demographic and occupational variables. 
Advances in Cognitive Psychology, 16, 13–23. https://
doi.org/10.5709/acp-0280-9

Smart Richman, L., & Leary, M. R. (2009). Reactions to 
discrimination, stigmatization, ostracism, and other 

forms of interpersonal rejection: A multimotive 
model. Psychological Review, 116, 365–383. https://
doi.org/10.1037/a0015250

Sommer, F., Leuschner, V., & Scheithauer, H. (2014). 
Bullying, romantic rejection, and conflicts with 
teachers: The crucial role of social dynamics in the 
development of school shootings – A systematic 
review. International Journal of Developmental Science, 
8, 3–24. https://doi.org/10.3233/DEV-140129

Soto, C. J., & John, O. P. (2017). The next Big Five 
Inventory (BFI-2): Developing and assessing 
a hierarchical model with 15 facets to enhance 
bandwidth, fidelity, and predictive power. Journal 
of Personality and Social Psychology, 113, 117–143. 
https://doi.org/10.1037/pspp0000096

Spoor, J. R., & Williams, K. D. (2007). The evolution 
of an ostracism detection system. In J. P. Forgas, 
M. Haselton, & W. von Hippel (Eds.), The Evo-
lution of the Social Mind: Evolutionary Psychology and 
Social Cognition (pp. 279–292). Psychology Press.

Sprunger, J. G., Hales, A., Maloney, M., Williams, K., 
& Eckhardt, C. I. (2020). Alcohol, affect, and 
aggression: An investigation of alcohol’s effects 
following ostracism. Psychology of Violence, 10, 585–
593. https://doi.org/10.1037/vio0000341

Steger, M. F., & Kashdan, T. B. (2009). Depression 
and everyday social activity, belonging, and well-
being. Journal of Counseling Psychology, 56, 289–300. 
https://doi.org/10.1037/a0015416

Tang, H. H. Y., & Richardson, R. (2013). Reversing 
the negative psychological sequelae of exclu-
sion: Inclusion is ameliorative but not protective 
against the aversive consequences of exclusion. 
Emotion, 13, 139–150. https://doi.org/10.1037/
a0029521

Timeo, S., Riva, P., & Paladino, M. P. (2019). Dealing 
with social exclusion: An analysis of psychologi-
cal strategies. In S. C. Rudert, R. Greifeneder, & 
K. D. Williams (Eds.), Current directions in ostracism, 
social exclusion, and rejection research (pp. 65–81). 
Routledge.

Twenge, J. M., Zhang, L., Catanese, K. R., Dolan-
Pascoe, B., Lyche, L. F., & Baumeister, 
R. F. (2007). Replenishing connectedness: 
Reminders of social activity reduce aggres-
sion after social exclusion. British Journal of 
Social Psychology, 46, 205–224. https://doi.
org/10.1348/014466605X90793

van Beest, I., & Williams, K. D. (2006). When inclu-
sion costs and ostracism pays, ostracism still 
hurts. Journal of Personality and Social Psychology, 

https://doi.org/10.1177/0146167216649606
https://doi.org/10.1177/0146167216649606
https://doi.org/10.1016/j.jesp.2021.104142
https://doi.org/10.1016/j.jesp.2021.104142
https://doi.org/10.1016/j.jadr.2021.100118
https://doi.org/10.1016/j.jadr.2021.100118
https://doi.org/10.1037/pspp0000271
https://doi.org/10.1037/pspp0000271
https://doi.org/10.1037/pspa0000122
https://doi.org/10.3233/DEV-1312114
https://doi.org/10.3233/DEV-1312114
https://doi.org/10.1037/a0032436
https://doi.org/10.1007/s11031-012-9279-4
https://doi.org/10.5709/acp-0280-9
https://doi.org/10.5709/acp-0280-9
https://doi.org/10.1037/a0015250
https://doi.org/10.1037/a0015250
https://doi.org/10.3233/DEV-140129
https://doi.org/10.1037/pspp0000096
https://doi.org/10.1037/vio0000341
https://doi.org/10.1037/a0015416
https://doi.org/10.1037/a0029521
https://doi.org/10.1037/a0029521
https://doi.org/10.1348/014466605X90793
https://doi.org/10.1348/014466605X90793


22 Group Processes & Intergroup Relations 00(0)

91, 918–928. https://doi.org/10.1037/0022-
3514.91.5.918

Vanhalst, J., Soenens, B., Luyckx, K., Van Petegem, 
S., Weeks, M. S., & Asher, S. R. (2015). Why do 
the lonely stay lonely? Chronically lonely adoles-
cents’ attributions and emotions in situations of 
social inclusion and exclusion. Journal of Personal-
ity and Social Psychology, 109, 932–948. https://doi.
org/10.1037/pspp0000051

Walton, G. M., & Cohen, G. L. (2007). A question 
of belonging: Race, social fit, and achieve-
ment. Journal of Personality and Social Psychology, 
92, 82–96. https://doi.org/10.1037/0022-
3514.92.1.82

Walton, G. M., Cohen, G. L., Cwir, D., & Spencer, S. 
J. (2012). Mere belonging: The power of social 
connections. Journal of Personality and Social Psy-
chology, 102, 513–532. https://doi.org/10.1037/
a0025731

Wesselmann, E. D., Wirth, J. H., Mroczek, D. K., & 
Williams, K. D. (2012). Dial a feeling: Detecting 
moderation of affect decline during ostracism. 
Personality and Individual Differences, 53, 580–586. 
https://doi.org/10.1016/j.paid.2012.04.039

Williams, K. D. (2009). Ostracism: A temporal need-
threat model. Advances in Experimental Social Psy-
chology, 41, 275–314. https://doi.org/10.1016/
S0065-2601(08)00406-1

Williams, K. D., Cheung, C. K. T., & Choi, W. (2000). 
Cyberostracism: Effects of being ignored over 
the Internet. Journal of Personality and Social Psychol-
ogy, 79, 748–762. https://doi.org/10.1037/0022-
3514.79.5.748

Williams, K. D., & Jarvis, B. (2006). Cyberball: A pro-
gram for use in research on interpersonal ostracism 

and acceptance. Behavior Research Methods, 38, 174–
180. https://doi.org/10.3758/BF03192765

Williams, K. D., & Nida, S. A. (2022). Ostracism and social 
exclusion: Implications for separation, social isola-
tion, and loss. Current Opinion in Psychology, 47, 101353. 
https://doi.org/10.1016/j.copsyc.2022.101353

Wirth, J. H., & Williams, K. D. (2009). “They don’t 
like our kind”: Consequences of being ostracized 
while possessing a group membership. Group Pro-
cesses & Intergroup Relations, 12, 111–127. https://
doi.org/10.1177/1368430208098780

Zadro, L., Arriaga, X. B., & Williams, K. D. (2008). 
Relational ostracism. In J. P. Forgas & J. Fitness 
(Eds.), Social relationships: Cognitive, affective, and moti-
vational processes (pp. 305–320). Psychology Press.

Zadro, L., Williams, K. D., & Richardson, R. (2004). 
How low can you go? Ostracism by a computer is 
sufficient to lower self-reported levels of belong-
ing, control, self-esteem, and meaningful existence. 
Journal of Experimental Social Psychology, 40, 560–567. 
https://doi.org/10.1016/j.jesp.2003.11.006

Zagefka, H. (2022). The habituation fallacy: Disas-
ter victims who are repeatedly victimized are 
assumed to suffer less, and they are helped less. 
European Journal of Social Psychology, 52, 642–655. 
https://doi.org/10.1002/ejsp.2843

Zhou, X., Vohs, K. D., & Baumeister, R. F. (2009). The 
symbolic power of money: Reminders of money 
alter social distress and physical pain. Psychological 
Science, 20, 700–706. https://doi.org/10.1111/
j.1467-9280.2009.02353.x

Zwolinski, J. (2014). Does inclusion after ostracism 
influence the persistence of affective distress? 
Group Dynamics: Theory, Research, and Practice, 18, 
282–301. https://doi.org/10.1037/gdn0000012

https://doi.org/10.1037/0022-3514.91.5.918
https://doi.org/10.1037/0022-3514.91.5.918
https://doi.org/10.1037/pspp0000051
https://doi.org/10.1037/pspp0000051
https://doi.org/10.1037/0022-3514.92.1.82
https://doi.org/10.1037/0022-3514.92.1.82
https://doi.org/10.1037/a0025731
https://doi.org/10.1037/a0025731
https://doi.org/10.1016/j.paid.2012.04.039
https://doi.org/10.1016/S0065-2601(08)00406-1
https://doi.org/10.1016/S0065-2601(08)00406-1
https://doi.org/10.1037/0022-3514.79.5.748
https://doi.org/10.1037/0022-3514.79.5.748
https://doi.org/10.3758/BF03192765
https://doi.org/10.1016/j.copsyc.2022.101353
https://doi.org/10.1177/1368430208098780
https://doi.org/10.1177/1368430208098780
https://doi.org/10.1016/j.jesp.2003.11.006
https://doi.org/10.1002/ejsp.2843
https://doi.org/10.1111/j.1467-9280.2009.02353.x
https://doi.org/10.1111/j.1467-9280.2009.02353.x
https://doi.org/10.1037/gdn0000012


 
 
 
 

Appendix C 
 
 

Jauch, M., Büttner, C.M., Rudert, S.C., & Greifeneder, R. (2022). Expecting Exclusion: 

Does Bracing for the Worst Buffer the Pain of Social Exclusion? European Journal of 

Social Psychology. Advance online publication. https://doi.org/10.1002/ejsp.2934 



 

©Wiley, 2022. This paper is not the copy of record and may not exactly replicate the 
final, authoritative version of the article. Please do not copy without authors' 
permission. The final article is available via its DOI: https://doi.org/10.1002/ejsp.2934 
 

 

Expecting Exclusion:  

Does Bracing for the Worst Buffer the Pain of Social Exclusion? 

 

Melissa Jauch1, Christiane M. Büttner1, Selma C. Rudert2 and Rainer Greifeneder1 

 

1University of Basel, Faculty of Psychology, Missionsstrasse 64A, 4055 Basel, Switzerland 

 

2University of Koblenz and Landau, Faculty of Psychology, Fortstrasse 7, 76829 Landau, 

Germany  

 
 
 
 
 
Conflict of interest: We have no known conflict of interest to disclose. 

Acknowledgements: We would like to thank Laura Mangold and Sarah Imhof for assisting 

with study programming and data preparation. 

 

Data, Code and Supplementary Online Materials are accessible here: https://osf.io/q6ry5/ 

 

 

Correspondence concerning this article should be addressed to: Melissa Jauch, Department of 

Social Psychology, Missionstrasse 64a, 4055 Basel, Switzerland. Email: 

melissa.jauch@unibas.ch 



 

Abstract 

Evidence from different research areas suggests that expecting negative outcomes can buffer 

their adverse psychological effects. In the context of social exclusion, however, evidence for 

buffering effects of expectations on individuals’ immediate need threat is mixed and has not 

been examined in terms of cognitive bracing. We present four studies (N = 1159) that test two 

competing hypotheses (no buffering versus buffering effects) and focus on three explanations 

that may account for the previous mixed findings. Study 1 provides support for buffering 

effects. However, Studies 2, 3 and 4 do not replicate these effects. An integrative data 

analysis across the four studies using equivalence tests suggests no meaningful differences in 

need threat after exclusion. These results suggest that expectations alone may not suffice to 

buffer immediate need threat or negative affect after exclusion, and illuminate how prior 

seemingly contradictory evidence may align well. Conceptual and practical implications are 

discussed.     

 

Keywords: Social Exclusion, Ostracism, Expectations, Bracing for the Worst, Buffering of 

Need Threat 
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Expecting Exclusion:  

Does Bracing for the Worst Buffer the Pain of Social Exclusion? 

Imagine that in your second week of a new job, you are surprised to learn that your 

colleagues are planning a joint social activity after work, but nobody has invited you. Now 

imagine that you have already expected that something like this may happen, since your new 

colleagues have acted rather reserved towards you since day one. With or without this 

expectation, you are socially excluded, which may hurt – but intuitively you might think that 

the exclusion experience may be less painful when you have already expected it. Put 

differently, one might assume that the negative feelings after being excluded will vary 

depending on whether one has mentally braced for their occurrence, rather than being taken 

by surprise.  

Empirical support from different fields of research holds that bracing for the worst, 

that is, mentally preparing for negative outcomes, can have beneficial affective consequences 

(Carroll et al., 2006; Taylor & Shepperd, 1998). However, prior research has uncovered 

mixed evidence as to whether this tenet holds true in the specific context of social exclusion, 

too. Some findings suggest that expectations may buffer the immediate threat evoked by 

social exclusion (e.g., Gerber & Wheeler, 2014; Wirth et al., 2017). In contrast, other research 

has documented similar responses to exclusion regardless of prior expectations (e.g., Rudert 

& Greifeneder, 2016). 

In the following, we review past literature that speaks against versus in favor of 

possible buffering effects of expecting social exclusion, and elaborate on potential reasons for 

these contradicting findings. The present research then investigates whether expectations can 

buffer the immediate need threat following social exclusion by helping individuals to 

cognitively brace for the upcoming exclusion.   
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Exclusion Hurts Regardless of Expectations  

The temporal need threat model of ostracism or social exclusion holds that individuals 

possess an inherent ostracism detection system that immediately reacts to the slightest cues of 

social exclusion (Williams, 2009). Just as humans experience physical pain to alert them that 

their well-being is endangered, the ostracism detection system triggers social pain to alert 

individuals that their status of belonging is endangered (Spoor & Williams, 2007). Amongst 

other reactions, this social pain is reflected in a threat to individuals’ basic needs of 

belonging, control, self-esteem, and meaningful-existence. Importantly, as this immediate 

reaction occurs fast and by default, it is often assumed to be non-deliberate. Thus, even 

though situational and personal factors influence reactions to social exclusion in later stages 

(Hales, 2016; Timeo et al., 2019), their influence is conceptualized as less pronounced for 

immediate responses (Spoor & Williams, 2007; Williams, 2009). 

Following this reasoning, whether or not individuals expect exclusion should not 

influence their immediate reaction toward exclusion. Since any form of exclusion threatens 

one’s inclusion status, the ostracism detection system should sound the alarm by triggering 

social pain. Consistent with this perspective, Rudert and Greifeneder (2016) argue that mere 

expectations of exclusion are not sufficient to buffer or eliminate the adverse effects of 

exclusion. They demonstrate that even when individuals are in a highly competitive context 

and thus may expect to be excluded, exclusion is similarly painful as in a cooperative context 

where exclusion comes as a surprise. Importantly, when individuals endorse the competitive 

norm themselves, exclusion is substantially less painful compared to when they do not 

endorse the competitive norm, suggesting that social norms rather than expectations buffer the 

adverse effect of exclusion. As a consequence, in many situations, expected exclusion may be 

less painful than unexpected exclusion, but not due to the expectation per se, but because 

expected exclusion is also norm-consistent. Moreover, these results suggest that inclusion 

usually represents the predominant social norm and individuals react strongly to its violation. 
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Other research indicates that even when individuals are ostensibly excluded by 

members of a despised political outgroup who are aware of the participant’s opposite political 

affiliation, they report similar levels of need threat as individuals who are excluded by 

members of their political ingroup (Fayant et al., 2014; Gonsalkorale & Williams, 2007). This 

suggests that even exclusion that has been somewhat foreseeable due to group membership 

hurts to the same extent as unexpected exclusion. Moreover, other research suggests that even 

when individuals may anticipate exclusion because it has already occurred repeatedly in the 

past, the adverse effects of social exclusion do not diminish with repetition (Büttner et al., in 

press).  

In sum, one perspective holds that as long as exclusion represents a violation of the 

inclusion norm, it is perceived as threatening and activates the ostracism detection system.  

Evidence for Buffering Effects of Expectations 

In contrast to the perspective outlined so far, the combination of different strands of 

research on physical and social pain warrants a different prediction. Pain overlap theory 

suggests strong similarities between physical and social pain (Eisenberger, 2012; MacDonald 

& Leary, 2005; Spoor & Williams, 2007); just as touching a flame always provokes physical 

pain, social exclusion should always provoke social pain, explaining the robust negative 

reactions to exclusion (Williams, 2007). Given that some research suggests that physical pain 

varies as a function of expectations (e.g., Carlsson et al., 2006), one could speculate that 

expectations modulate social pain, too. In particular, physical pain is perceived as less painful 

when it is predictable compared to unpredictable (Carlsson et al., 2006; Miller, 1981), 

presumably because anticipating an event evokes specific neural activity that buffers pain 

reactions (Carlsson et al., 2006). Moreover, certain and uncertain expectations of pain activate 

different neural patterns, and only certain expectations reduce the intensity of experienced 

physical pain (Ploghaus et al., 2003). This highlights the importance of predictability and 

certainty for the pain reducing effect of expectations: Expecting that pain may occur is not 
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sufficient to buffer pain reactions, rather it is necessary to know when and how it will occur 

(Carlsson et al., 2006; Ploghaus et al., 2003). Together, these findings allow for the prediction 

that social pain may vary as a function of expectations, too.  

Expectations have also been shown to alter affective reactions in domains other than 

physical pain. For instance, participants who had expected having a disease reported better 

mood after being diagnosed with the disease than those who had not expected it (Shepperd & 

McNulty, 2002). Thus, expecting a negative outcome could, at least to some extent, buffer the 

negative reaction to the negative outcome.  

Consistent with this conceptual perspective, some research suggests that expectations 

may buffer the negative impact of social exclusion. Wirth et al. (2017) asked participants to 

answer some personal questions which ostensibly were shown to other participants. 

Participants were then informed whether the alleged other participants liked them or not, 

allowing to establish expectations about future interactions. After this social cue 

manipulation, participants’ level of need satisfaction was measured for the first time. 

Importantly, the social cues themselves threatened need satisfaction, even before exclusion 

was manipulated (M = 2.90 after exclusionary cues vs. M = 3.49 after inclusionary cues). 

Participants were then informed whether the other participants would want to collaborate with 

them (inclusion) or not (exclusion). Individuals’ need satisfaction was then measured again. 

Comparing the first and second need threat measurement, the decrease in need satisfaction 

(i.e., increase in need threat) was smaller for those who expected exclusion compared to those 

who did not. This may suggest that expectations buffer the adverse effects of exclusion on 

individuals’ reflexive needs.  

A study by Gerber & Wheeler (2014) is further consistent with a buffering 

perspective. In this study, individuals were informed how frequently participants were 

excluded by their co-players in exclusion manipulations such as Cyberball, an online ball-

tossing game (Williams & Jarvis, 2006). Individuals were assigned to one out of four 
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conditions where they either received no information at all, or they received the information 

that exclusion occurs nearly always, about half the time, or rarely. As results show, exclusion 

threatened individuals’ needs less if it was expected due to prior information on the general 

frequency of exclusion in Cyberball. 

Summing up this second perspective, independent lines of research from different 

domains suggest that expectations may hold the potential to buffer immediate social pain 

reactions. Again, some empirical research is in support, which, however, may also be 

accounted for by alternative explanations. 

Potential Explanations for Past Mixed Findings 

The reviewed findings on expected exclusion provide a mixed picture, with some 

pointing to no effects and others pointing to buffering effects of expectations on need threat. 

We offer three different explanations that may account for this mixed picture. 

One potential explanation holds that only some, but not all expectations have the 

potential to buffer need threat, because buffering effects depend on the strength of 

expectations. As expectations are beliefs about the likelihood of future events, like other 

beliefs, they can vary in their strength. Individuals have stronger expectations when they are 

more certain (e.g., because it is very likely), and weaker expectations when they are less 

certain (e.g., because it is less likely) that a future event will occur (Olson et al., 1996). 

Accordingly, individuals can have rather strong expectations of being excluded in the future 

when they believe exclusion is very likely to occur, but they can also have comparably 

weaker expectations of being excluded when they believe future exclusion is less likely to 

occur. Analogous to physical pain where buffering effects were observed for predictable, but 

not unpredictable events (Carlsson et al., 2006), expectations may therefore only buffer social 

pain when individuals expect it with a high likelihood. From this perspective, only strong 

expectations, but not weak expectations may be associated with buffering of need threat. 

These conjectures are consistent with evidence reported by Gerber & Wheeler (2014), where 
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individuals’ needs were less threatened the more exclusion was expected. That is, 

descriptively, participants who moderately versus strongly expected exclusion (i.e., exclusion 

occurs about half the time versus nearly always) experienced more need threat. However, 

pairwise comparisons between the conditions were not significant, which might be due to 

comparably low statistical power.  

A second potential explanation for previous inconsistent findings holds that previous 

studies were not always fit to dissociate expectations from social norms. For instance, Gerber 

& Wheeler (2014, pp. 26) note that “the expectation manipulation influenced both personal 

expectations of exclusion and also normative expectations of inclusion. As such, expectations 

in our context include both personal and normative components”. From this perspective, it is 

conceivable that buffering effects occurred in some studies (but not others) because exclusion 

was not only expected but also perceived as norm-consistent (see also Rudert & Greifeneder, 

2016). One way to investigate this explanation is to test whether buffering effects of 

expectations can be replicated when removing the confounding influence of social norms. 

Finally, a third potential explanation for the heterogeneity in prior findings puts 

emphasis on differences in baseline levels of need threat prior to the exclusion event. In 

particular, for buffering effects to show, the expectation manipulation itself must not have 

threatened needs to such an extent that, at the time of social exclusion, further increase is 

unlikely. Otherwise, a lack of significant change in need threat may be attributable either to 

expectations or the inability of threats to become even stronger. One way to make sure that 

exclusion can threaten needs above and beyond the expectation itself is to allow individuals to 

recover after the expectation manipulation.  

The Present Research  

Previous research provides a mixed picture on buffering effects of expectations in the 

context of exclusion, thus leaving an unsatisfactory state of knowledge. Moreover, several 
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explanations may account for these differences, but have not been systematically addressed. 

The present research aims at closing this conceptual and empirical gap.  

In the spirit of research that reports buffering effects of expectations on negative affect 

as a result of cognitive bracing (e.g., Shepperd & McNulty, 2002), we define expectations as 

beliefs about the likelihood of future events (Olson et al., 1996). Following this definition, 

buffering effects should occur as a result of the belief that exclusion will occur, since this 

belief allows for cognitive bracing. The present research tests whether expected exclusion 

changes need threat compared to unexpected exclusion. To that aim, four studies confront 

participants with the likelihood of future exclusion. In all studies, a recovery period after the 

expectation but prior to the exclusion manipulation is implemented to restore needs to a level 

where further threat is possible. With this recovery period in place, buffering effects that 

occur as a result of cognitive bracing for the exclusion event can be distinguished from a 

situation where the expectation manipulation itself has already threatened needs to such an 

extent that further increase in need threat appears unlikely. 

Study 1 was designed to test if a strong expectation can buffer need threat following 

exclusion. Studies 2 and 3 aimed at replicating Study 1’s results and test whether buffering 

effects on need threat following exclusion occur as a function of the strength of expectations. 

Finally, Study 4 tests whether the prior findings on expectations generalize to paradigms other 

than Cyberball and other dependent measures. Moreover, Study 4 was designed to rule out the 

possibility that the recovery period implemented in all four studies would distract participants 

from the likelihood of future exclusion, and further allows to conceptually differentiate 

expectations from norms.  

All studies have been approved by the institutional review board of the authors’ 

university and conform to recognized ethical standards. Code and data for all analyses can be 

found on the OSF: https://osf.io/q6ry5/. All analyses were conducted using RStudio (Version 

1.2.5042).  
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For all studies, we determined a smallest effect size of interest which served as a basis 

for power calculations and allows to perform equivalence test in case of non-significant null 

hypothesis tests (Lakens, 2017, 2018). This smallest effect size of interest was set to Cohen’s 

d = 0.4 for Studies 1 to 3, and Cohen’s d = 0.3 for Study 4 (thus affording an even more 

conservative test). These effect sizes are smaller than typical effect sizes of expectation 

effects (e.g., Shepperd & McNulty, 2002) and the difference between expected and 

unexpected exclusion in the study by Gerber and Wheeler (d = 0.74, 2014).  

To put this choice of smallest effect size in further perspective, it is important to note 

the generally large main effect of exclusion (meta-analytic d > 1.4, Hartgerink et al., 2015). 

Compared to this large main effect, potential buffering effects of expectations that are smaller 

than d = 0.4 or even d = 0.3 appear negligible, because there would still remain a substantial 

main effect of exclusion.  

We stress that significant equivalence tests do not allow for the conclusion that no 

differences between expected and unexpected exclusion exist. However, equivalence testing 

allows to determine whether effects at least as large as the smallest effect size of interest can 

be rejected (Lakens et al., 2018). Throughout this paper, whenever we speak of the absence of 

buffering effects of expectations, we refer to the absence of effects larger than the smallest 

effect size of interest.  

Study 1        

Study 1 tests whether or not buffering effects of exclusion occur. In contrast to prior 

research (e.g. Rudert & Greifeneder, 2016; Wirth et al., 2017), we induce expectations 

directly by informing individuals about the likelihood that they will be excluded in the later 

Cyberball Game. Also, we introduce a temporal delay between the information about the 
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future exclusion and the actual exclusion experience to allow for recovery from potential 

affective reactions to the exclusion information.  

Since effect sizes are difficult to predict given that prior research yielded mixed 

results, we opted for a sequential testing approach (Lakens, 2014; Lakens et al., 2021). This 

approach allows to analyze data before the a priori determined sample size is collected and to 

stop data collection earlier if a significant effect is observed. The alpha-level is adjusted at 

each look to control for risk of Type 1 errors (see Lakens et al., 2021). As elaborated, we 

determined a smallest effect size of interest (d = 0.4) based on statistical effects we deem to 

be non-substantial and planned to perform equivalence tests (Lakens, 2017), allowing us to 

determine whether we can reject effects larger than the a-priori specified effect size.  

Hypotheses  

Previous findings provide support for two competing hypotheses: 

H1.0: Individuals who expected to be excluded do not report less reflexive need threat 

following an exclusion experience than individuals who did not expect to be excluded (effect 

size smaller than Cohen’s d = 0.4).  

H1.1: Individuals who expected to be excluded report less reflexive need threat 

following an exclusion experience than individuals who did not expect to be excluded (effect 

size equal to or larger than Cohen’s d = 0.4). 

Methods 

The study procedure was preregistered on the OSF: https://osf.io/r57pv 

Sequential Sampling Procedure  

Power analysis for sequential designs using the R-package rpact (Wassmer & Pahlke, 

2022) indicates that for a two-sided t-test with an alpha level of .05, a desired statistical power 

of .90, and three equally spaced looks using a Pocock type alpha spending function, a total of 

305 participants is needed.  
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We planned to perform two interim analyses with equally spaced looks at information 

rates of 33.3 % (N = 102) and 66.7% (N = 204). Due to the unpredictable nature of data 

collection, such as an unknown number of participants that need to be excluded from analysis 

due to the preregistered exclusion criteria, it is not possible to perform the interim analyses at 

precisely these information rates. We thus planned to adjust the two-sided local significance 

levels based on the actual number of observations at each look. In case of a p-value lower 

than the two-sided local significance level at an interim analysis, data collection is terminated. 

In case of a non-significant t-test at the last look, we pre-registered to conduct an equivalence 

test. This allows to test whether effects at least as large as d = 0.4 (Smallest Effect Size of 

Interest) and at least as small as d = -0.4 can be rejected.  

As a result of the pre-registered Sequential Sampling Procedure, data collection was 

terminated after the first look (N = 102).  

Participants and Design  

Participants (> 18 years old UK residents fluent in English) were recruited via Prolific 

Academic. They were asked to participate only if they had never played Cyberball before.  

 In accordance with the outlined sequential sampling procedure, data from 102 

participants (33.3% of the planned sample size) was collected before the first look. 

Participants’ data was excluded from analysis if they indicated an insufficient level of 

seriousness (< 6 on a 9-point scale), self-excluded from data analysis, indicated having played 

Cyberball before or indicated having been familiar with Cyberball prior to the study. 

Applying these criteria, 93 participants (77.77% female, 1 non-binary, 1 did not indicate their 

gender, Mage = 32.90, SD = 10.80) remained. The study design had two between-subjects 

conditions: expected exclusion vs. unexpected exclusion. 

Materials and Procedure 

Participants were told that they would take part in a study on social interactions and 

mental visualization. After providing informed consent, participants were randomly assigned 
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to one of two conditions. In both conditions, participants were told that they later will play 

Cyberball (Williams et al., 2000), an interactive ball tossing game with two computer-

generated players and 30 ball throws in total.  

Manipulation of Expectations. In the unexpected exclusion condition, participants 

did not receive any further information. Prior research strongly suggests that without further 

information, participants should expect to be included and to receive a fair share of throws 

(Rudert & Greifeneder, 2016).  

In the expected exclusion condition, participants additionally received the information 

that they would be excluded from the game with a very high probability: “At the beginning of 

the game, you will receive two ball throws from your co-players. However, after these two 

throws at the beginning of the game, there is a very high probability (more than 95%) that 

your co-players will exclude you from the game so that you won't receive any more ball 

throws.“  

All participants were told that in a fair game with three players, every player would 

receive 10 ball throws and were then asked to indicate the number of ball throws they 

expected to receive in the later game.  

Filler Task. After the manipulation, participants completed a filler task to allow 

participants in the expected exclusion condition to emotionally recover from the information 

that they will most likely be excluded in the later game. As detailed in the introduction, we 

implemented the filler task so that participants across conditions do not differ in need threat 

prior to playing Cyberball. In the filler task, participants were asked to practice their mental 

visualization by choosing from 20 pairs of photos the one photo they liked better (photos were 

neutral, i.e., 3.5 to 4.5 on a scale from 1 = very negative to 7 = very positive, and evoked low 

arousal, i.e., > 2.5 on a scale from 1 = very low arousal to 7 = very high arousal; see Kurdi et 

al., 2017).  
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Baseline Need Threat. Following the filler task, participants indicated their current 

level of need threat and mood (baseline measure) to assess whether there are substantial 

differences between the conditions prior to Cyberball. Participants answered four items on a 

9-point semantic differential scale assessing the four fundamental needs belonging (rejected 

to accepted), self-esteem (devalued to valued), control (powerless to powerful), and 

meaningful existence (invisible to recognized; Rudert & Greifeneder, 2016). Given high 

internal consistency (α = .86), we averaged the four items into one composite score. The scale 

was recoded so that higher values reflect lower need satisfaction and thus stronger need 

threat. One additional item assessed participants’ mood (good to bad).  

Cyberball. After the baseline measure of need threat, all participants played Cyberball 

(Williams et al., 2000). In the game, the participant is depicted as one of three figures who are 

tossing a ball to each other. In both conditions, participants only received the ball twice at the 

beginning of the game and then were excluded from the ball tossing.  

Reflexive Need Threat. After Cyberball, participants were again asked to indicate 

their levels of need threat (Cronbach’s α = .89) and their mood, this time with respect to how 

they felt during the game (reflexive measure). Since mood and need threat were highly 

correlated (r = -.81 at baseline and r = -.56 after Cyberball, p < .001) and mood followed a 

similar pattern as need threat, analyses of mood are reported online (see OSF).  

 All participants were asked how actively they had participated in the game and how 

many throws they had actually received. Additionally, only participants in the expected 

exclusion condition were asked to what extent they had believed that they would actually be 

excluded by their co-players.  

End of survey. After providing demographic information, participants were asked if 

they had responded seriously throughout the study, if there was a reason not to use their data, 

and if they had ever played Cyberball before. Finally, participants where thanked and 

compensated.  
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Results 

Based on the p-values of the t-test for reflexive need threat, data collection was 

stopped after the first look. Following the pre-registered Sequential Testing procedure, the 

alpha-level was adjusted based on the sample size at the first look (N = 93) using a Pocock 

type alpha spending function. Therefore, for all statistical inferences we applied α < .021 as 

threshold for significance. In line with recommendations for Sequential Testing (Lakens et al., 

2021), we report unadjusted and adjusted effect sizes.  

Manipulation Checks  

To check whether expectations about being excluded differed between the conditions, 

we calculated a two-sided Welch t-test with the number of expected throws as the dependent 

variable: As intended, participants in the expected exclusion condition expected to receive 

fewer ball throws than participants in the unexpected condition, t(72.93) = -4.84, p < .001, 

d = -0.98, dadjusted = -0.97, 95%CI =[-1.40; -0.54].1  

Expecting versus not expecting exclusion did not change how exclusion was 

perceived: There was no significant difference in participants’ perception of how actively they 

participated in the game, t(89.48) = 0.64, p = .53, d = 0.13, 95%CI = [-0.28; 0.54], nor in the 

perceived number of received throws, t(55.14) = -0.47, p = .64, , d = -0.10, 95%CI = [-0.51; 

0.31].  

Reflexive Need Threat 

 To test whether need threat after exclusion in the Cyberball game differed between 

the expected and the unexpected exclusion condition, we calculated a two-sided Welch t-test. 

This test indicated that participants who expected to be excluded reported lower levels of need 

threat than participants who did not expect to be excluded, t(83.24) = 2.64, p = .009, d = 0.54. 

 
1 The game consisted of 30 ball throws, therefore, each player can receive a maximum of 15 throws. Excluding 
participants who indicated expecting more than 15 throws (n = 3) did not change significance levels of any 
analysis. 
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dadjusted = 0.53, 95%CI = [0.059; 1.141]. The data supported H1, thus, we rejected the H0 that 

no difference between the conditions exists and stopped data collection. Means and standard 

deviations of all variables per condition are depicted in Table 1.  

Exploratory Mixed ANOVA 

We exploratorily calculated a mixed ANOVA (rstatix version 0.5.0; Kassambara, 

2020) with expectation condition as a between-subjects variable and the timepoint of 

measuring need threat (baseline vs. reflexive measure) as a within-subjects variable (see 

Figure 1 for the distribution of need threat as a function of timepoints and expectation 

condition).  

This analysis revealed a significant interaction between timepoint and expectation, 

F(1,91) = 8.24, p = .005, η2
p = .08, 95%CI = [.008; .203]. Decomposing the interaction into 

simple main effects showed lower levels of need threat in participants who expected (vs. did 

not expect) exclusion after Cyberball (reflexive measure), F(1,91) = 6.68, p = .022, η2
p = .07, 

95%CI = [0.003; .18], but not before Cyberball (baseline), F(1,91) = 1.66, p = .402, η2
p = .02, 

95%CI = [0; .10]. Importantly, there was a significant decline in need threat over time in both 

conditions, which was descriptively smaller in the expected exclusion condition, 

F(1,48) = 150.00, p < .001, η2
p = .76, 95%CI = [.62; .83], compared to the unexpected 

exclusion condition, F(1,43) = 397.00, p < .001, η2
p = .90, 95%CI = [.84; .93]. Thus, in both 

conditions, exclusion substantially threatened individuals’ needs, but to a larger extent when 

exclusion was unexpected compared to excepted. 

Discussion  

Consistent with Hypothesis 1, Study 1 suggests that expecting exclusion with a very 

high likelihood buffers need threat after exclusion, as participants who were informed that 

they will be excluded with a more than 95% likelihood reported less need threat after 

Cyberball compared to those who were unexpectedly excluded. However, expectations did 
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not eliminate need threat completely, since participants who expected to be excluded also 

experienced a strong increase in need threat after exclusion in Cyberball. 

These results provide a first piece of evidence that strong expectations may buffer 

need threat after exclusion. However, as sequential sampling approaches bear the risk of 

obtaining inflated effect sizes (Lakens, 2021) and significance testing bears the risk of 

obtaining false-positives, we aimed at replicating the effect with a standard approach (non-

sequential testing) in order to strengthen the evidence for buffering effects of expectations. 

Moreover, Study 1 only reveals insights into possible buffering effects of strong expectations, 

but not into whether the strength of expectations determines buffering effects. Study 2 was 

designed to close this gap.     

Study 2  

In Study 2, we additionally examined if the occurrence of buffering effects depends on 

whether individuals have weak or strong expectations about the occurrence of exclusion. To 

that purpose, we manipulated the strength of individuals’ expectations of being excluded in 

Cyberball by varying the probability of future exclusion (50% vs. 95%). While participants in 

the 95% condition should be relatively certain that exclusion will occur, the 50% condition 

entails maximums uncertainty, as both outcomes (inclusion and exclusion) are equally likely. 

We compared the two conditions of expected exclusion (95% vs. 50%) with two conditions 

where either exclusion or inclusion occurred without any prior information.  

Hypotheses  

H2.1) Replicating the effects of Study 1, participants who receive no information 

about future exclusion will report higher reflexive need threat compared to participants who 

were informed that there is a 95% probability of being excluded.  

H2.2) Participants who are informed that there is a 50% probability of being excluded 

will report higher reflexive need threat compared to participants who are informed that there 

is a 95% probability of being excluded. 
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H2.3) Participants who are excluded will report higher reflexive need threat compared 

to participants who are included, irrespective of the type of information that excluded 

individuals receive prior to the exclusion event. 

Method 

The pre-registration of this study is available on the OSF: 

https://osf.io/8aqr9 

Determination of Sample Size 

A power analysis was conducted using the R-package Superpower (Lakens & 

Caldwell, 2021) for a one-way ANOVA design with four conditions and post-hoc pairwise 

comparisons. To factor in corrections for multiple testing, the alpha level for the power 

analysis was set to .01. We aimed for statistical power of at least .90 for detecting an effect of 

d = 0.4, representing our smallest effect size of interest. Given the above-specified 

parameters, this power is reached with a sample size of n = 84 per condition (total N = 336). 

We planned to continue data collection until a sample size of 336 valid observations is 

reached (thus excluding observations that do not fulfill the pre-registered inclusion criteria); 

however, measures taken to prevent the spread of COVID-19 in the end of 2021 and 

beginning of 2022 forced us to stop data collection before the pre-registered sample size was 

reached. 

Participants and Design  

A total of 309 students from the University of Basel participated in exchange for a 

small snack or course credit for psychology students. They were randomly assigned to one of 

four conditions of a one factorial design: No information and inclusion, no information and 

exclusion, 50% likelihood of exclusion and exclusion, 95% likelihood of exclusion and 

exclusion. Following pre-registration, participants were excluded from the analyses if they 

indicated insufficient levels of seriousness (n = 11), that they had trouble understanding the 

study (n = 3), or another reason not to use their data (n = 8). Also, we excluded participants’ 
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data if they had indicated that they had played Cyberball before (n = 21) or that they were 

familiar with Cyberball before this study (n = 24). The remaining sample consisted of 258 

participants (62.79% female, 4 non-binary, 1 not indicated, Mage = 23.39, SD = 6.76).  

Materials and Procedure 

The procedure was very similar to Study 1, but we introduced two additional 

experimental conditions, as outlined above. In all conditions, participants received the 

information that the later Cyberball game would consist of 30 ball throws in total. Depending 

on condition, information on the number of to be expected throws in Cyberball as well as 

follow-up questions on this information varied as follows: 

No information. In the inclusion and in the unexpected exclusion condition, 

participants received no additional information about the number of throws they could expect 

in Cyberball.  

95% likelihood of exclusion. Analogous to the expected exclusion condition in Study 

1, participants in the 95% likelihood of exclusion condition received the information that they 

will be excluded from the game with a very high probability (95%).  

50% likelihood of exclusion. Participants in the 50% likelihood of exclusion 

condition received the information that they will be excluded from the game with a moderate 

probability (50%).  

Only participants in the 50% likelihood of exclusion and 95% likelihood of exclusion 

conditions were then asked to indicate their subjective estimate of the likelihood of being 

excluded (“How likely do you personally believe it is that you will be excluded in the 

Cyberball Game?” 0-100%). This measure was administered to check if participants in the 

95% likelihood of exclusion condition indeed indicate a higher subjective likelihood of 

exclusion than participants in the 50% likelihood of exclusion condition. To be able to 

examine whether the likelihood of future exclusion also influences participants’ feelings of 

certainty, participants were further asked to quantify how certain they were about this 
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likelihood estimate (“How certain are you that this personal estimate is correct?”) and about 

what might happen during Cyberball in general (“How uncertain/certain are you about what 

will happen during the Cyberball Game?”) on a scale from 1 = very uncertain to 9 = very 

certain. 

All participants then worked on the same filler task and answered four baseline need 

threat items and one item on mood as in Study 1. Next, participants were either excluded from 

Cyberball (see Study 1) or included, meaning that they received an equal share of ball throws 

from their co-players.   

After the Cyberball game, participants were asked to indicate their levels of reflexive 

need threat and their mood during the game as well as how actively they had participated in 

the Cyberball game and how many throws they had actually received. The one item of mood 

was again highly correlated with need threat (r = -.68 at baseline and r = -.76 after 

Cyberball, p < .001) and is thus reported online (see OSF).  

 Participants then provided demographic information, were asked if they had 

responded seriously throughout the study, if there was a reason not to use their data, and if 

they had played Cyberball before. Finally, participants where thanked and compensated.  

Results 

If not indicated otherwise, an alpha-level of .05 is applied for all statistical inferences. 

Manipulation Checks  

To check whether the subjective likelihood estimate of exclusion in the upcoming 

Cyberball Game differs between the 50% likelihood of exclusion and 95% likelihood of 

exclusion conditions, we calculated a two-sided Welch t-test with the subjective likelihood 

estimate as the dependent variable. Participants in the 50% likelihood of exclusion condition 

expected to be excluded with an average probability of 48.01% (SD = 16.89), whereas 

participants in the 95% likelihood of exclusion condition expected to be excluded with an 
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average probability of 66.64% (SD = 27.88), t(107.89) = -4.59, p < .001, d = -0.80, 

95%CI = [-1.16; -0.44]. 

There was no significant difference between the 50% and the 95% likelihood of 

exclusion condition regarding participants’ certainty about the correctness of their likelihood 

estimate, t(126.78) = 0.83, p = .407, d = 0.15, 95%CI = [-0.20; 0.50], and their certainty 

about what will happen during the Cyberball Game, t(126.95) = -1.69, p = .093, d = -0.30, 

95%CI = [-0.65; 0.05]. 

We calculated a one-way ANOVA and follow-up pairwise comparisons using Tukey 

HSD tests to check whether the four groups differ in their perception of active participation in 

Cyberball and perceived ball throws. There was no significant difference in active 

participation and perceived throws between any of the three exclusion conditions (smallest 

p = .086), but, as intended, included participants reported to have participated more actively 

and to have received more ball throws in the game compared to participants in any of the 

exclusion conditions (all p < .001; see Table 2 for all means and standard deviations).  

Need Threat 

We calculated a mixed ANOVA with condition as a between-subjects variable and the 

timepoint of measuring need threat (before vs. after Cyberball) as a within-subjects variable. 

This analysis revealed a significant timepoint ´ condition interaction, F(3,254) = 98.92, 

p < .001, η2
p = .54, 95%CI = [.46; .60], which was qualified by a significant increase in need 

threat for participants in all exclusion conditions (η2
p > .83, p < .001), but not the inclusion 

condition, F(1,63) = 0.16, p = .69, η2
p < .01, 95%CI = [.00; .02]. Repeating the mixed 

ANOVA with only the exclusion conditions showed only a main effect of timepoint, 

F(1,191) = 1122.83, p < .001, η2
p = .86, 95%CI = [.82; .88], but no significant timepoint ´ 

condition interaction F(1,191) = 0.18, p = .84, η2
p < .01, 95%CI = [.00; .03]. Thus, 
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contradicting the findings from Study 1, there is no evidence for a larger incline in need threat 

when exclusion occurs unexpectedly compared to expectedly.  

To investigate differences between conditions on reflexive need threat directly after 

Cyberball, we calculated a one-way ANOVA and follow-up Tukey HSD tests. Participants in 

the inclusion condition reported significantly lower levels of need threat compared to 

participants in all exclusion conditions (all p < .001). However, in contradiction to 

Hypotheses 2.1 and 2.2, there were no significant differences between the unexpected 

exclusion and the 95% likelihood of exclusion, p = .961, d = – 0.08, 95%CI = [–0.43; 0.26], 

the 95% likelihood of exclusion and the 50% likelihood of exclusion condition, p = .805, 

d = 0.18, 95%CI = [–0.17; 0.52], and the unexpected exclusion and the 50% likelihood of 

exclusion condition, p = .511, d = –0.25, 95%CI = [–0.59; 0.10]. 

To test whether potential differences between the three exclusion conditions are 

smaller than a pre-defined smallest effect size of interest, we performed equivalence tests 

using the R-package TOSTER (Lakens, 2018). We pre-registered to consider only effects 

larger than d = ±0.4 as meaningful. The equivalence test was significant for the comparison 

between unexpected exclusion and the 95% likelihood of exclusion condition, 

t(123.39) = 1.80, p = .037, 90%CI = [-0.47; 0.26], suggesting that if differences between the 

conditions were to exist, they would be of a non-meaningful effect size. In contrast, the 

equivalence test was not significant for the two comparisons between the 95% likelihood of 

exclusion and the 50% likelihood of exclusion condition, t(127) = 1.26, p = .106, 

90%CI = [-0.52; 0.12], and between the unexpected exclusion and the 50% likelihood of 

exclusion condition, t(120.59) = 0.87, p = .192, 90%CI = [-0.66; 0.06]. Thus, no strong 

inferences can be drawn about the presence or absence of meaningful effects for these two 

comparisons. For the distribution of need threat between conditions, see Figure 2. 
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Exploratory Analysis of the Subjective Likelihood of Being Excluded 

As reported previously, manipulation checks show that individuals in the 95% 

likelihood condition on average underestimated the likelihood of exclusion to be only 66%, 

suggesting that the expectation manipulation was not entirely successful. Conceivably, 

participants’ subjective estimate of the likelihood of being excluded may thus be a better 

predictor of reactions to exclusion than the experimental condition. For that reason, we 

exploratorily calculated the correlation between the subjective estimate of the likelihood of 

being excluded and need threat following Cyberball in the 50% and the 95% likelihood of 

exclusion condition. However, this correlation was not significant, r = .05, p = .596, 

95%CI = [-.13, .22].  

Discussion 

Study 2 did not replicate the expectation findings from Study 1, as there was no 

difference between participants that expected to be excluded with a very high likelihood 

(95%) compared to those who did not expect to be excluded at all. An equivalence test further 

suggests that the presence of meaningful effects for this comparison can be rejected.  

Several reasons may explain the discrepancy in the findings between Studies 1 and 2. 

First, there were slight differences in the materials, in particular regarding the control 

questions we used after the expectation manipulation (i.e., asking about the number of 

expected ball throws in Study 1 versus the subjective likelihood of exclusion in Study 2). 

Second, Studies 1 and 2 relied on different samples: Whereas Study 1 was based on an online 

sample recruited via Prolific in the UK, Study 2 was administered as a lab study including 

students from a European university. This resulted in differences in mode of data collection, 

study language, and demographics. Conceivably, some or all of these differences together 

may have impacted the success of the expectation manipulation and, consequently, buffering 

effects on need threat. Arguably, another reason for the failed replication is the possibility that 
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the findings on buffering effects of expectations on need threat were based on a false positive 

in Study 1 or over-estimated effect sizes (see Lakens, 2021). 

To shed light on the mixed evidence in Study 1 versus Study 2, we conducted a third 

study as a close replication of Study 1, but without sequential sampling. 

Study 3  

Study 3 sought to examine the same hypotheses as Study 2 and involved the same four 

experimental conditions, but adopted the materials from Study 1 and recruited a larger sample 

size. This approach allowed conducting a close replication of Study 1 while still being able to 

test whether the strength of expectations influences buffering effects on exclusion.   

Method 

The pre-registration is available on the OSF: 

https://osf.io/jg79t 

Determination of Sample Size 

Based on the same power analysis as in Study 2, we planned to collect 336 valid 

observations. 

Participants and Design  

A total of 393 participants completed the study via Prolific Academic. Participants were 

randomly assigned to the same four conditions as in Study 2: Inclusion, unexpected exclusion, 

50% likelihood of exclusion, and 95% likelihood of exclusion. In accordance with pre-

registration, participants’ data were removed if they had indicated that there was a reason not 

to use their data (n = 9); that they had trouble understanding the study (n = 3); or that they had 

played Cyberball before or were familiar with the game (n = 36). The remaining sample 

consisted of 337 participants (66.17% female, 6 non-binary, Mage = 38.18, SD = 13.56).  

Materials and Procedure 

Study 3 adopted the materials and procedure from Study 1. For instance, rather than 

asking participants about their subjective estimate of the likelihood of being excluded as in 
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Study 2, participants in all conditions were asked to indicate the number of ball throws they 

expected to receive in the later Cyberball game.  

Results 

If not indicated otherwise, an alpha-level of .05 is applied for all statistical inferences. 

All descriptive statistics for Study 3 are depicted in Table 3. 

Manipulation Checks  

To check whether expectations about being excluded differed between conditions, we 

calculated a one-way ANOVA and follow-up Tukey HSD tests with the number of expected 

throws as the dependent variable. This analysis showed that participants’ in the 95% 

likelihood of exclusion condition expected fewer ball throws compared to participants in the 

inclusion condition, p < .001, d = 1.31, 95%CI = [0.98; 1.64], fewer than participants in the 

unexpected exclusion condition, p < .001, d = 1.25, 95%CI =[0.92; 1.58] and fewer than 

participants in the 50% likelihood of exclusion condition, p < .001, d = 0.85, 95%CI = [0.54; 

1.16]. Participants in the 50% likelihood of exclusion condition expected fewer ball throws 

than participants in the unexpected exclusion condition, p = .005, d = 0.47, 95%CI = [0.16; 

0.77]. There was no significant difference between the inclusion and the unexpected exclusion 

condition, p = .271, d = 0.30, 95%CI = [-0.01; 0.61], and no significant difference between 

the inclusion and the 50% likelihood of exclusion condition, p = .418, d = 0.29, 95%CI = 

[-0.02; 0.59].  

We further tested whether the four groups differ in their perception of active 

participation in Cyberball and received ball throws. There was no significant difference in 

active participation or perceived throws between any of the three exclusion conditions 

(smallest p =.086), but included participants reported to have participated more actively and 

to have received more ball throws in the game compared to participants in any of the 

exclusion conditions (all p < .001).  
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Need Threat  

A mixed ANOVA with condition as a between-subjects variable and the timepoint of 

measuring need threat (before vs. after Cyberball) as a within-subjects variable showed a 

significant timepoint ´ condition interaction, F(3,333) = 100.44, p < .001, η2
p = .48, 

95%CI = [.40; .53]. Follow-up simple main effects showed that there was a significant 

increase in need threat for participants in all exclusion conditions (η2
p > .77, p < .001), but not 

in the inclusion condition, F(1,82) = 1.38, p = .24, η2
p = .02, 95%CI = [.00; .03]. Repeating the 

mixed ANOVA with only the exclusion conditions showed only a main effect of timepoint, 

F(1,251) = 998.75, p < .001, η2
p = .80, 95%CI = [.76; .83], but no significant timepoint ´ 

condition interaction F(1,251) = 0.20, p = .82, η2
p < .01, 95%CI = [.00; .02]. Thus, in line with 

Study 2, there is no evidence for a larger incline in need threat when exclusion occurs 

unexpectedly compared to expectedly.  

To investigate differences between conditions on reflexive need threat directly after 

Cyberball, we calculated a one-way ANOVA and follow-up Tukey HSD tests. Participants in 

the inclusion condition reported significantly lower levels of need threat compared to 

participants in all exclusion conditions (all p < .001). However, in contradiction to 

Hypotheses 2.1 and 2.2, and analogous to Study 2, there was no significant difference 

between any of the three exclusion conditions (smallest p = .511).  
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To test whether potential differences between the three exclusion conditions are 

smaller than our pre-defined smallest effect size of interest (d = ±0.4), we performed 

equivalence tests using the R-package TOSTER (Lakens, 2018). The equivalence test was 

significant for the comparison between unexpected exclusion and the 95% likelihood of 

exclusion condition, t(162.86) = -2.34, p = .010, 90%CI = [-0.30; 0.41], for the comparison 

between the 50% likelihood of exclusion, and the 95% likelihood of exclusion condition, 

t(168.87) = 2.61, p = .005, 90%CI = [-0.32; 0.32], and for comparison between the 

unexpected exclusion and the 50% likelihood of exclusion condition, t(158.42) = -2.32, p = 

.011, 90%CI = [-0.29; 0.41]. Thus, the presence of meaningful effects (d = ±0.4) can be 

rejected for the comparison between all three exclusion conditions. For the distribution of 

need threat between conditions, see Figure 3. 

Exploratory Analysis of Expected Throws  

To test whether there is an association between the number of expected throws and 

need threat in the exclusion conditions, we calculated the correlation between both measures 

across all three exclusion conditions. This correlation was not significant, r = .05, p = .47, 

95% CI [-.08, .17], suggesting no association between the number of expected throws and 

need threat. 

Discussion 

Study 3 replicates findings from Study 2. Contradicting Study 1, there was no 

difference in need threat between participants that expected to be excluded with a very high 

likelihood (95%) compared to those who did not expect to be excluded at all. Participants’ 

need threat in both groups also did not differ from participants that expected to be excluded 

with a likelihood of 50%. Equivalence tests indicate statistical equivalence between all three 

conditions, suggesting that there are no meaningful buffering effects of expectations on need 

threat.  
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Study 4  

Both Studies 2 and 3 provide evidence against buffering effects of expectations. 

However, inferences are limited in several regards. First, we only administered one specific 

measure of need threat and a one-item mood measure, and cannot rule out that the absence of 

meaningful buffering effects is due to idiosyncrasies of these measures. Second, we used only 

the Cyberball paradigm, and it is unclear to what extent the absence of expectation effect 

generalizes to other exclusion experiences. Even though Cyberball is a common and well-

established paradigm in exclusion research (Hartgerink et al., 2015), it may have 

idiosyncrasies of importance when studying expectation effects. Third, it cannot be ruled out 

that the filler task between the expectation and the exclusion manipulation cognitively 

distracted participants from the prospect of an upcoming exclusion experience. While we 

implemented the filler task so that participants across conditions do not differ in need threat 

prior to playing Cyberball, one could argue that working on the filler task made participants 

forget about the expectation manipulation, thus reducing its impact.  

A fourth study was designed to overcome these limitations, implementing three 

important adaptations: First, we applied more extensive measures of need threat and negative 

affect. Second, in addition to Cyberball, we implemented a new exclusion paradigm, 

henceforth referred to as team selection paradigm (for a similar approach, see Bourgeois & 

Leary, 2001). In the team selection paradigm, participants are told that a set of team leaders 

(computer-generated co-players) select their preferred team members based on individual 

player profiles created in the beginning of the study. To induce feelings of exclusion, 

participants then experience the selection process; while all other players in the game are 

subsequently chosen by one of the team leaders, the participant is the only one to remain 

unselected. The process implemented in the team selection paradigm mimics a real-life 

exclusion situation many individuals are familiar with (e.g., selection processes in sports 

class) and allows to test for expectation effects in a more realistic setting. Third, in the 
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expectation conditions, the filler task included a constant reminder about the likelihood of 

exclusion to make sure that participants do not forget about the upcoming exclusion event, 

thereby upholding the cognitive expectation of exclusion. We still included a filler task to 

allow for affective recovery from the potential threat of the information on the upcoming 

exclusion. 

Finally, because expectations and social norms are often confounded (Gerber & 

Wheeler, 2014), Study 4 exploratorily assessed perceived norm-consistency of the social 

exclusion experience. 

Hypotheses 

Based on previous findings in Studies 2 and 3, we predicted that: 

H4.1: Participants who expect (versus do not expect) exclusion do not differ (effect 

size smaller than Cohen’s d = 0.3) in their average levels of reflexive need threat after 

exclusion, irrespective of the exclusion paradigm.  

H4.2: Participants who expect (versus do not expect) exclusion do not differ (effect 

size smaller than Cohen’s d = 0.3) in their average levels of negative affect after exclusion, 

irrespective of the exclusion paradigm.    

Method 

The pre-registration is available on the OSF: https://osf.io/x63ud 

Determination of Sample Size 

To be able to detect even smaller potential expectation effects as in the previous 

studies, we lowered our smallest effect size of interest (referred to meaningful) to d = 0.3. A 

power analysis for reflexive need threat suggested a total of 469 participants to detect main 

and interaction effects of the between-subject factors expectation and paradigm of d = 0.3 

(f = .15) size with a power of .90 at alpha = .05. 
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Participants and Design  

A total of 507 participants completed the study via Prolific Academic. Participants’ data 

were removed if they indicated that there was a reason not to use their data (n = 1); that they 

had not participated seriously (n = 2); or that they had trouble understanding the study (n = 2). 

Moreover, participants’ data was removed if they indicated that they had played Cyberball 

before (Cyberball condition only; n = 30), or that they would do the task together with a group 

rather than alone (Team Selection Paradigm condition only, n = 1). The remaining sample 

consisted of 471 participants (45.65% female, 2 non-binary, 2 not specified, Mage = 40.16, 

SD = 13.28). Participants were randomly assigned to one of four conditions in a 2 (paradigm: 

Cyberball versus team selection paradigm) x 2 (expectation: expectation vs. no-expectation) 

between-subjects design. 

Materials and Procedure 

Participants in all conditions experienced an exclusion episode, either in Cyberball or 

in the team selection paradigm.  

Team Selection Paradigm. In the beginning of the study, participants learnt that they 

would later take part in a group task (i.e., a word creativity game) together with computer-

generated players programmed to mimic human behavior. Participants were then asked to 

answer a few trivial questions (e.g., “Imagine you could freely pick the color of your house. 

Which color would it be?”) and choose a player name which would build the basis for their 

player profile. They were further informed that a few randomly selected players would later 

be selected to be group leaders and to choose their preferred teammates based on the player 

profiles. Importantly, it was highlighted that each group leader could select between three to 

five players for their team and that in the ideal case, all players would be included in a team 

(i.e., to mimic the default inclusion norm in Cyberball). 
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In the unexpected exclusion condition, after creating the player profile, participants 

directly proceeded with the identical filler task as in Studies 1-3, again introduced as a mental 

visualization task. 

In the expected exclusion condition, after creating the player profile, participants were 

informed that the study’s algorithm suggested a very high likelihood (95%) that the other 

players would not include them into their team and that they would have to do the group task 

alone. They were then asked how likely they personally thought it was that they would not be 

part of a team (subjective likelihood of exclusion; from 0% to 100% likelihood) in the later 

task. Next, participants proceeded to the photo-selection filler task. In contrast to the previous 

studies and the no expectation condition, the filler task included a constant reminder of the 

upcoming exclusion. That is, participants were constantly presented with the information 

“95% percent likelihood that you will not be part of a team.” 

After the filler task, baseline need threat levels and negative affect were assessed. In 

addition to the 4-item need threat scale used in the prior studies, a 20-item need threat scale 

(Jamieson et al., 2010) with five items per need and an eight item negative affect scale (as 

used in Wirth et al., 2017) were administered, too. Answers to both scales were given on a 9-

point Likert scale from 1 = not at all to 9 = extremely with respect to current feelings (e.g., “I 

feel like an outsider” for belongingness needs; “I feel angry” for negative affect). Internal 

consistency for the 4-item (α = .93), the 20-item need satisfaction (α = .96), and the negative 

affect (α = .92) scale was high so that we calculated a composite score across all items for 

each scale.  

Next, in both the expectation and the no expectation condition, participants 

experienced an exclusion episode in the team selection paradigm, which occurred as follows 

(see also supplemental materials): Participants were informed that five other players were 

selected as group leaders and could choose their preferred teammates amongst a total of 21 

other players, including the participant. Every time a team leader chose a player, the player’s 
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name disappeared from the list of remaining players and appeared in the team leader’s group. 

In the end of the selection process, only the participant’s player name remained and was not 

selected by a team leader, even though not all spots in the team had been filled. The 

participant was informed that nobody selected them for their team and that they had to do the 

following task alone rather than with a group. 

After the exclusion episode, reflexive need threat levels (α = .97) and negative affect 

(α = .94) were assessed with the same items as for the baseline measurement. To check 

whether participants had paid attention to the outcome of the team selection paradigm, they 

were asked to indicated with whom they will be doing the subsequent task. To uphold the 

cover story, participants then worked alone on the task that allegedly would have been a 

group task had they been selected for a team. Finally, participants were asked to rate the 

perceived norm consistency of the experienced exclusion episode by means of one item 

assessing injunctive norms (“The group leaders behaved how people should behave”) and 

one item assessing descriptive norms (“The group leaders behaved how people usually 

behave”; 1 = do not at all agree to 7 = completely agree). Participants then answered the 

same final questions as in the previous studies before being debriefed and compensated.  

Cyberball. The procedure in the Cyberball conditions was largely identical to Study 

3. However, as in the expected exclusion team selection paradigm condition, in Study 4 the 

filler task in the expected exclusion Cyberball condition included a constant reminder about 

the upcoming exclusion (i.e., “95% percent likelihood that you will not be part of a team”). 

All other measures were identical to those in the team selection paradigm condition, but were 

framed with regard to the other players instead of the group leaders. 

Results 

If not indicated otherwise, an alpha-level of .05 is applied for all statistical inferences. 

All descriptive statistics for Study 4 are depicted in Table 4. 
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Need Threat  

The 4-item and 20-item need satisfaction composite scores were correlated to r = .42 

at baseline and r = .68 at the reflexive stage. Since no differences regarding the interaction 

effect of interest (paradigm × expectation) between the 4-item and the 20-item need 

satisfaction scale occurred, we here only report the results for the 20-item need satisfaction 

scale (see supplemental materials for the 4-item scale).  

We calculated a three-way mixed ANOVA for need threat with paradigm and 

expectation as between-subjects and timepoint of measurement (baseline versus reflexive 

stage) as within-subjects factor. This analysis revealed a significant main effect for timepoint,  

F(1,467) = 275.35, p < .001, η2
p = .37,  95% CI = [.30, .43], and a significant two-way 

interaction between paradigm and timepoint, F(1,467) = 21.19, p < .001, η2
p  = .04,  

95% CI = [.01, .08]. Decomposing this two-way interaction into simple main effects revealed 

a significant effect of paradigm at the reflexive, F(1,467) = 7.78, p = .005, η2
p = .02, 

95% CI = [.001, .05], but not at the baseline measure, F(1, 467) = 1.26, p = .261, η2
p < .01, 

95% CI = [.00, .02]. Specifically, participants in the Cyberball condition experienced more 

need threat following exclusion compared to participants in the team selection paradigm (see 

Table 4). 

All other effects in the model were not significant (p > .269). Most importantly, there 

was neither a significant main effect of expectation, F(1, 467) = 0.24, p = .623, η2
p < .01, 

95% CI = [.00, .01], nor a significant two-way interaction between expectation and timepoint 

of measurement, F(1,467) = 0.86, p = .355, η2
p < .01, 95% CI = [.00, .02].  

As a result of the non-significant effect of expectation and adhering to the pre-

registration, we performed an equivalence test based on a smallest effect size of interest of d ± 

0.3 for reflexive need threat between the no expectation and the expectation condition across 

paradigms. This equivalence test was significant, t(467.52) = 2.51, p = .006, 90%CI = [-0.42; 
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0.16], indicating that the presence of meaningful differences (d = ±0.3) between the 

expectation and the no expectation condition can be rejected. Figure 4 depicts participants’ 

need threat levels in all four conditions as a function of timepoint.  

Negative Affect 

The 8-item negative affect measure was strongly correlated with need threat at both 

timepoints (r = –0.82 at baseline; r = –0.85 at reflexive stage, p < .001). The same mixed 

ANOVA as for need threat was repeated with the negative affect score as a dependent 

variable. As for need threat, there was a significant main effect of timepoint, 

F(1,467) = 224.08 p < .001, η2
p = .32,  95% CI = [.26, .38], and a significant two-way 

interaction between paradigm and timepoint, F(1,467) = 12.73, p < .001, η2
p  = .03, 

95% CI = [.01, .06], as participants in the Cyberball condition experienced more negative 

affect following exclusion (reflexive stage) compared to participants in the team selection 

paradigm. 

There were again no other significant effects, most importantly no significant main 

effect of expectation, F(1,467) = 1.63, p = .203, η2
p < .01, 95% CI = [.00, .02], and no 

significant two-way interaction between expectation and timepoint of measurement, 

F(1,467) = 0.44, p = .506, η2
p < .01, 95% CI = [.00, .01]. An equivalence test, t(468.05) = -

2.05, p = .021, 90%CI = [-0.08; 0.52], indicated that the presence of meaningful differences 

(d = ±0.3) between the expectation and the no expectation condition for negative affect can be 

rejected.  

Exploratory Analyses of Subjective Likelihood and Norm Consistency  

We exploratorily calculated separate linear regressions with the injunctive norm, the 

descriptive norm, and the subjective likelihood of exclusion as a predictor variable of 

reflexive need threat while controlling for the experimental factors expectation and paradigm 

(both effect-coded; -1,+1). This analysis revealed a negative association between need threat 
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and the injunctive norm, β = -0.33, t(467) = -6.01, p < .001, indicating that the more 

participants perceived the other players in Cyberball or the group leaders in the team selection 

paradigm to behave as they should behave, the less they experienced need threat. Neither the 

association between need threat and the descriptive norm, β = 0.02, t(467) = 0.36, p = .720, 

nor between need threat and the subjective likelihood of exclusion, β = 0.05, t(229) = 0.78, 

p = .437, were significant.  

Discussion  

Study 4 further supports the evidence from Studies 2 and 3 suggesting no buffering 

effects on need threat following exclusion regardless of prior expectations. Most importantly, 

Study 4 suggests that the absence of buffering effects is not specific to Cyberball or the use of 

specific need threat measures, and that the absence cannot be explained by assuming that 

participants forgot about the subsequent exclusion during the filler task.  

Moreover, the bigger sample size in Study 4 allows for inferences about an even 

smaller smallest effect size of interest compared to the previous studies, suggesting that 

effects larger than d = ±0.3 can be rejected.  

In addition, Study 4 replicates prior research by indicating that not expectations, but 

injunctive social norms buffer need threat following exclusion (Rudert & Greifeneder, 2016). 

This finding is of particular interest concerning the integration of mixed prior evidence, 

suggesting that prior buffering effects may go back to the circumstance that expected 

exclusion may have been perceived as more norm consistent than unexpected exclusion.  

Integrative Data Analysis Across Studies 

In order to understand the overall evidence in the present four studies, we performed 

an integrative data analyses across the pooled data from Studies 1 to 4 (see Curran & 

Hussong, 2009). Since only the unexpected exclusion and the 95% likelihood of exclusion 

condition were present in all studies, we constrained our analyses to these conditions, 

resulting in an overall sample size of N = 865. We first calculated separate linear regressions 
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testing for interaction with each of the following variables: Modus of data collection (lab 

versus online), exclusion paradigm (Cyberball versus team selection paradigm), and need 

satisfaction measure (4-item versus 20-item scale). Since there was neither a main effect of 

expectation, nor an interaction between expectation and any of the factors (all p > .210), we 

conducted an equivalence test between the two expectation conditions across all four studies. 

The equivalence test was significant, suggesting that need threat levels in the unexpected 

exclusion (M = 6.47, SD = 1.99) and the 95% likelihood of exclusion condition (M = 6.39, 

SD = 1.96) are equivalent to the extent that effect sizes larger than ± d = 0.3 can be rejected, 

t(862.58) = 3.82, p < .001, 90%CI = [-0.34; 0.18].  

General Discussion 

Expectations can buffer negative responses to adverse outcomes in different domains 

(e.g., Shepperd & McNulty, 2002). In contrast, evidence on buffering effects of expectations 

on need threat after exclusion is mixed and scarce (Wesselmann et al., 2017). Four studies 

examined whether expectations of exclusion can buffer the immediate threat of exclusion to 

individuals’ basic needs. Study 1 was in line with the assumption of buffering effects of 

expectations, suggesting that participants who expect compared to not expect to be excluded 

experience less need threat. However, Studies 2, 3 and 4 could not replicate this effect, as they 

suggest no difference in need threat between participants who do not compared to those who 

expect to be excluded with a high (95%) or a moderate likelihood (50%). Moreover, the 

absence of buffering effects does not only apply to measures of need threat, but also to mood 

and negative affect. An integrative data analysis applying an equivalence test across the data 

from all four studies suggests that buffering effects of expectations larger than d = ±0.3 can be 

rejected.  

From a conceptual perspective, the absence of buffering effects of expectations aligns 

with the idea that immediate need threat occurs as a default reaction to any cues that threaten 

individuals’ status of inclusion; as a result, they should be relatively robust and difficult to 
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buffer (Williams, 2009). The present findings thus provide no support for the perspective that, 

similar to physical pain, expectations may buffer the intensity of experienced social pain by 

social exclusion, and thus point to an interesting conceptual dissociation between social and 

physical pain. In the following, we elaborate on these conceptual conclusions and discuss 

potential limitations and practical implications. 

Is the Overall Picture not as Inconsistent After all? 

Findings on buffering effects of expectations within this as well as in prior work have 

been inconsistent. With regard to the evidence accrued in this paper, the most likely 

explanation for the inconsistent results between Study 1 versus Studies 2, 3 and 4 may be 

false positive or overestimated effects in Study 1. As the 95% likelihood of exclusion 

condition and the unexpected exclusion condition in Study 3 were a direct replication of 

Study 1, the inconsistent results cannot be attributed to differences in procedure between 

Studies 1 and 3.  

As for the results across earlier studies, three explanations were introduced that have 

the potential to reconcile what appears heterogenous. In what follows, we discuss each of 

these explanations. Given that prior studies varied in many respects, none of these 

explanations can account for all differences; rather, taken together, the explanations provide a 

coherent picture. 

No Evidence for Moderation by the Strength of Expectations 

The first explanation held that differences in expectation strength may explain prior 

contradicting findings on buffering of expectations. In particular, it appeared plausible that 

buffering may have occurred in prior studies where individuals were rather certain and thus 

had a strong expectation that exclusion will occur (Gerber & Wheeler, 2014), but not in 

studies where individuals were uncertain and thus had a weaker expectation that exclusion 

will occur (e.g., Rudert & Greifeneder, 2016). Yet, in the present studies, there were neither 
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buffering effects for weak expectations (50% likelihood of exclusion), nor for strong 

expectations (95% likelihood of exclusion).  

Several reasons may explain why even strong expectations about future exclusion do 

not buffer need threat after exclusion. First, even our manipulation of strong expectations may 

not have been strong enough, as a 95% likelihood to be excluded still involves some degree of 

uncertainty (i.e., 5% chance of being included if inclusion and exclusion are perceived as a 

binary outcome). According to Tversky & Kahneman (1992), the psychological impact of 

probabilities does not follow a linear function, and the difference between certain outcomes 

and anything less than certain is particularly large. Conceivably, buffering effects of 

expectations may only occur for participants with a maximally certain expectation 

(likelihood = 100%) that exclusion will occur. However, only very few participants (e.g., two 

participants in Study 2) in our studies had such strong expectations.  

Second, research on buffering effects of physical pain emphasizes the importance of 

predictability of the intensity and onset of pain (Carlsson et al., 2006; Ploghaus et al., 2003). 

As our participants indicated to have never played Cyberball before, there might have been 

uncertainty involved about when exactly exclusion will occur and what it will feel like. 

Possibly, even if participants were completely certain that they will be excluded, the 

information participants received did not allow for predictions about intensity and onset and 

might thus not have been sufficient to buffer social pain.  

Third, our data shows that participants in the 95% likelihood of exclusion condition, 

on average, strongly underestimated the likelihood of actually being excluded in Cyberball 

(i.e., 66%). Perhaps this is because individuals tend to be unrealistically optimistic about 

future outcomes, generally expecting that they are less likely to experience negative and more 

likely to experience positive events than their fellow humans (Shepperd et al., 2015; 

Weinstein, 1980). To account for the variance in individuals’ subjective beliefs, we tested the 

association between participants’ actual expectations and reflexive need threat. Notably, there 
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was neither an association between the subjective likelihood estimate of exclusion and need 

threat (Studies 2 and 4), nor between the number of expected ball throws and need threat 

(Study 3), suggesting that buffering effects do not occur as a function of the subjective 

likelihood of exclusion.   

In summary, our results suggest that the way we manipulated strong expectations did 

not buffer need threat after exclusion to a meaningful extent.  This absence of buffering 

effects has to be treated with caution, as we cannot rule out that other manipulations could 

create situations in which expectations are more conducive to showing buffering effects. It is 

less clear, however, how frequent such situations are in real-life, because the prospect on 

future events always entails a certain degree of uncertainty and individuals tend to be 

unrealistically optimistic about future outcomes. We thus conclude that albeit interesting from 

a theoretical perspective, situations where individuals have expectations that are equivalent to 

being certain that one will be excluded may be too rare to be of practical interest.  

While Norms may Buffer Need Threat, Expectations do not 

The second explanation related to a frequent confound of expectations and social 

norms in prior studies (as discussed by Gerber & Wheeler, 2014) as well as in many real-life 

settings. Replicating prior evidence (Rudert & Greifeneder, 2016), Study 4 suggests that 

different to expectations, perceived norm-consistency can buffer need threat following 

exclusion. It thus seems plausible that buffering effects of expectation occurred in prior 

studies whenever expected exclusion was perceived as norm-consistent. Given that 

expectations and norms often align in real life, this finding may explain why expecting 

exclusion intuitively appears to be a powerful buffer. To illustrate, recall the example 

introduced in the very beginning, where your colleagues’ behavior may or may not have 

created the expectation that you will be excluded from a joint social activity. The present 

findings suggest that regardless of your prior expectation, not being invited hurts. However, 

the picture is likely different if expectations are consistent with social norms. Imagine that 
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you are not just a colleague, but the new boss. In this case, the expectation of being excluded 

aligns with existing social norms relating to hierarchy, and this social norm is likely to buffer 

need threat (Rudert & Greifeneder, 2016). 

For Cognitive Bracing to Show, Need Threat Must be Able to Increase Further 

The third explanation held that buffering effects across studies depend on whether 

baseline levels of need threat had room for further increase in response to the exclusion 

experience. For this reason, we consistently implemented filler tasks, which resulted in 

similarly low baseline levels of need threat prior to the exclusion event across all conditions. 

This procedure is different from, for instance, the study conducted by Wirth et al. (2017), 

which did not include a filler task and in which the expectation manipulation (i.e., the social 

cues participants received) already threatened needs to such an extent that further increase on 

the applied measurement scale appears unlikely. Notably, the findings of Wirth are important 

because they show that when individuals already are in a state of strong need threat, there is 

no further increase after new episodes of exclusion. This process, however, is psychologically 

different to cognitive bracing (Mellers et al., 1997; Shepperd & McNulty, 2002) as 

investigated here.    

Limitations and Future Research 

The present research took great care to overcome situations that may have led to 

heterogeneous evidence in the past. Nevertheless, limitations apply and need short discussion.  

 Very Small Effects Could Still Exist  

First, while the present findings suggest that no meaningful differences (d > 0.3) 

between expected and unexpected exclusion exist, we stress that it cannot be ruled out that 

expectation effects smaller than this effect size exist. However, given the generally large 

effects of social exclusion (d > 1.4; Hartgerink et al., 2015), expectation effect sizes smaller 

than d = 0.3 would mean that a considerable exclusion effect remains, thus making 

expectations not the first choice when considering interventions in real-life.    
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No Inferences About Recovery Possible 

Second, it should be noted that we only addressed immediate reactions to exclusion, 

and thus cannot make inferences about whether recovery from exclusion differs as a function 

of prior expectations. Future research may address the question of how expectations influence 

recovery, particularly focusing on the interplay with attributions of exclusion. Prior research 

suggests that excluded individuals recover more slowly when they attribute exclusion to a 

permanent group membership (e.g., gender) compared to a temporary group membership 

(e.g., color assigned in a game; Wirth & Williams, 2009) or when they attribute exclusion to 

racial prejudice (Goodwin et al., 2010). It is unclear, however, how expectations would 

interact with these attributions. Possibly, expecting that one will be excluded due to others’ 

discriminatory behavior (e.g., racial prejudice) might help to recover more quickly. 

Alternatively, expecting that one will be excluded due to discrimination might heighten 

individuals’ sensitivity towards exclusion. As a consequence, individuals may be more likely 

to attribute innocuous exclusion (e.g., normative exclusion) to malicious motives (e.g., 

racism), impeding recovery from exclusion (Bernstein et al., 2010; Goodwin et al., 2010). 

No Insights Into Potential Moderators  

Third, the present research does not reveal any insights into potential moderators of 

expectation effects and does not answer why and when expectations do not buffer reactions to 

social exclusion. While we tested but did not find evidence for the assumption that the 

strength of expectations determines the occurrence of buffering effects, other factors may 

moderate the occurrence of buffering effects. Following the rationale of the temporal need 

threat model (Williams, 2009), expectations may be effective buffers whenever they allow 

individuals to construe upcoming exclusion in a less threatening way (see Rudert & 

Greifeneder, 2016). Investigating under which circumstances expectations change the 

construal of exclusion situations may thus be a promising avenue for further investigations. 
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Further Evidence for the Dissociation Between Physical and Social Pain Needed 

Fourth, the present findings suggest an interesting dissociation between physical and 

social pain with regard to the role of expectations. In particular, while predictable compared 

to unpredictable physical pain has been shown to be less aversive (Carlsson et al., 2006), no 

comparable effect of expectations were observed in the context of social pain. This 

dissociation has the potential to extend frameworks such as pain overlap theory (Eisenberger, 

2012), stressing the commonalities between the two kinds of pain. We hasten to add, 

however, that this dissociation may also hinge on specific features of the present studies. In 

particular, consistent with most ostracism research, we conceptualized social pain in terms of 

a threat to individuals’ basic needs. Arguably, a measure assessing threat to psychological 

needs may not accurately capture social pain. Excluded individuals may, for instance, feel 

devalued by their co-players to a similar extent, but they may still differ in how painful they 

perceive this feeling. Thus, the present results may foremost show that expectations do not 

buffer need threat, but they may be silent about the potential to buffer the pain associated 

with this threat. However, need threat and hurt feelings are usually highly correlated (Rudert 

et al., 2017; Rudert & Greifeneder, 2016) and need threat correlates with activation of brain 

areas that are associated with physical pain (Eisenberger et al., 2003). From this perspective, 

one could argue that the assessment of pain instead of need threat would not have yielded 

different results.  

Ecological Validity Versus Methodological Rigor  

Finally, many prior studies on expectations in the context of exclusion are 

characterized by a high ecological validity, since the way expectations were manipulated 

closely mirrors the development of expectation in real-life (i.e., based on prior social 

interactions or social norms; Gerber & Wheeler, 2014; Wirth et al., 2017). In contrast, one 

could argue that the manipulation of expectations applied in the present Studies 1 to 3 was 

more detached from real-life scenarios (usually, individuals do not develop expectations about 
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future exclusion by being informed about likely future outcomes). We agree and note that 

future research may fruitfully explore other pathways to balance ecological validity and 

methodological rigor. Going some way in this direction, Study 4 (a) manipulated expectations 

about the upcoming exclusion experience via individual player profiles, and (b) excluded 

participants in a team selection process that mimics a real-life situation many individuals may 

be familiar with. 

Practical Implications  

The present studies suggest that even if individuals are explicitly told that there is a 

high likelihood of being excluded (95%), this knowledge does not reduce the immediate 

negative impact of social exclusion. This has important implications for exclusion research as 

well as our understanding of everyday exclusion experiences.  

First, for exclusion researchers, the absence of buffering effects of expectation implies 

that participants do not need to be completely naïve, but may, for instance, be familiar with 

exclusion paradigms or the study procedure. This is particularly important given that many 

studies rely on student samples or professional participants (e.g., MTurk), who frequently 

participate in studies and may be familiar with specific studies’ content. Based on our 

observations in the present research, one may thus conclude that exclusion researchers do not 

need to be overly concerned about participants’ prior expectations.  

Second, whereas bracing for the worst might be an adaptive strategy to reduce the 

negative impact of adverse outcomes in other domains (e.g., Mellers et al., 1997), it seems not 

effective in the context of exclusion. Put differently, even knowing that being excluded is the 

most likely outcome does not reduce its adverse immediate psychological effects. That might 

also be the reason why individuals who experience chronic social exclusion most often do not 

just get used to it and develop effective strategies to buffer the pain of social exclusion, but 

rather end up in resignation and often suffer from severe mental-health problems (Lev-Wiesel 

et al., 2006, Rudert et al., 2021).  
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Nowadays, exclusion from a group is generally not life-threatening. The current 

findings illustrate why adhering to a norm of inclusion still seems indispensable: Social 

exclusion is no less threatening when individuals are mentally prepared for it. The pervasive 

threat of exclusion, even for those instances that occur expectedly, is all the more important 

when thinking about people who are frequently faced with exclusion due to discrimination. 

That is, one might assume that some people develop expectations about future exclusion 

based on, for instance, prior experiences with exclusion due to sexism, racism, and other 

forms of discrimination (e.g., Madera & Hebl, 2013). Our research suggests that regardless of 

these expectations, every instance of exclusion hurts anew, thus once more emphasizing the 

importance of inclusiveness.     

Conclusion 

Our research provides no evidence that expectations can buffer the immediate adverse 

effect of social exclusion to a meaningful extent, as expected exclusion is similarly painful as 

unexpected exclusion. Thus, the very moment you realize that your colleagues did not invite 

you to a joint social activity may hurt to the same extent, regardless of whether you have seen 

it coming or not. This finding affords new conceptual insights and closes a gap in prior 

research, as to date, heterogeneous evidence about the possibility of bracing for the worst in 

the context of social exclusion had been reported.   
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Table 1 

Means and Standard Deviations (in Parentheses) of all Variables Assessed Before and 

After Cyberball in Study 1. 

 Condition 

 
 
Before Cyberball 

 
 
 

Expected Exclusion 
(n = 49) 

 Unexpected Exclusion 
(n = 44) 

 
Baseline Need Threat  
(α = .86)   

  
4.34 (1.57) 

 

  
3.97 (1.15) 

 

Mood   6.26 (1.73)   6.86 (1.72)  

Expected Throws  5.74 (5.98)  10.43 (3.05) 
 

After Cyberball      

 
Reflexive Need Threat  
(α = .89)   

  
7.55 (1.33) 

  
8.15 (0.86) 

Mood  3.51 (1.95)  3.25 (1.94)  

Perceived Throws  2.02 (0.25)  2.07 (0.62)  

Perceived Participation   2.88 (2.04)  2.64 (1.60)  

"To what extent did you 
believe that you will actually 
be excluded by your co-
players?" 
 

 6.45 (2.38)          - 

 
Note. Expected and perceived throws are indicated as absolute numbers. All other measures 

ranged from 1 to 9; higher scores indicate higher levels of need threat/better mood/more 

participation/stronger beliefs. 
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Figure 1 

Distribution of Need Threat in Participants that Expected Versus did not Expect Exclusion 

Across Time in Study 1  

Note. The width of the violin plots represents the distribution of data points per condition. 

Black dots in the violin plot indicate the arithmetic mean, horizontal lines indicate the 

median. N = 93. 
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Table 2 

Means and Standard Deviations (in Parentheses) of all Variables Assessed Before and 

after Cyberball in Study 2. 

 Condition 

 
 
Before Cyberball 

 
Inclusion 
(n = 64) 

Unexpected 
Exclusion 
(n = 65) 

50% 
Exclusion 
(n = 63) 

95% 
Exclusion 
(n = 66) 

 
Baseline Need Threat 
(α = .85)   

 
3.68 (1.43) 

 
3.23 (1.21) 

 

 
3.38 (1.25) 

 
3.19 (1.27) 

 

Baseline Mood  6.67 (1.61) 7.35 (1.46) 7.30 (1.45) 7.38 (1.60) 

Subjective 
Likelihood of 
Exclusion 

 
– 

 
– 

 
48.10 (16.89) 

 
66.64 (27.88) 

Certainty about 
Correctness of 
Likelihood Estimate 

 
– 

 
– 

 
5.92 (2.14) 

 
5.61 (2.15) 

Certainty General – – 4.35 (2.20) 5.02 (2.26) 

 
After Cyberball  

    

 
Reflexive Need 
Threat (α = .94)   

 
3.59 (1.36) 

 
7.23 (1.37) 

 
7.53 (1.07) 

 
7.33 (1.12) 

Reflexive Mood  6.91 (1.35) 3.82 (2.24) 3.39 (1.74) 4.20 (1.92) 

Perceived Throws 9.98 (3.04) 2.06 (0.61) 2.22 (0.68) 2.03 (0.35) 
 

Perceived 
Participation  
 

 
6.61 (1.45) 

 
2.42 (1.03) 

 
3.06 (1.81) 

 
3.08 (1.93) 

 
Note. Perceived throws are indicated as absolute numbers. All other measures ranged from 

1 to 9; higher scores indicate higher levels of need threat/better mood/more 

participation/higher certainty.  
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Note. The width of the violin plots represents the distribution of data points per condition. 

Black dots in the violin plot indicate the arithmetic mean, horizontal lines indicate the 

median. N = 258. 

Figure 2 

Distribution of Need Threat in all Conditions Across Time in Study 2 
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Table 3 

Means and Standard Deviations (in Parentheses) for all Variables Assessed Before and 

after Cyberball in Study 3. 

 Condition 

 
 
Before Cyberball 

 
Inclusion 
(n = 83) 

Unexpected 
Exclusion 
(n = 83) 

50% 
Exclusion 
(n = 84) 

95% 
Exclusion 
(n = 87) 

 
Baseline Need Threat 
(α = .85)   

 
3.86 (1.61) 

 
3.92 (1.67) 

 

 
3.79 (1.46) 

 
3.67 (1.67) 

 

Baseline Mood 6.57 (1.93) 6.90 (1.81) 6.90 (1.46) 6.68 (2.08) 

Expected Throws 10.18 (2.39) 11.34 (4.88) 9.20 (4.23) 5.48 (4.50) 

 
After Cyberball  

    

 
Reflexive Need 
Threat (α = .94)   

 
3.66 (1.65) 

 
7.75 (1.49) 

 
7.70 (1.22) 

 
7.70 (1.30) 

Reflexive Mood 6.64 (1.75) 3.34 (2.04) 3.70 (1.94) 3.46 (1.89) 

Perceived Throws 9.11 (1.68) 2.04 (0.65) 2.04 (0.39) 2.08 (0.41) 
 

Perceived 
Participation  
 

 
7.61 (1.32) 

 
3.18 (2.38) 

 
2.92 (1.96) 

 
3.06 (2.00) 

 
Note. Expected and perceived throws are indicated as absolute numbers. All other 

measures ranged from 1 to 9; higher scores indicate higher levels of need threat/better 

mood/more participation/stronger beliefs.  
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Note. The width of the violin plots represents the distribution of data points per condition. 

Black dots in the violin plot indicate the arithmetic mean, horizontal lines indicate the 

median. N = 337. 

Figure 3 

Distribution of Need Threat in all Conditions Across Time in Study 3 
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Table 4 

Means and Standard Deviations (in Parentheses) of Variables Assessed Before and After 

Exclusion in Study 4. 

 Condition 

 Cyberball Team Selection Paradigm 

 
 
 
Before Cyberball 

Expected 
Exclusion 
(n = 111) 

 

Unexpected 
Exclusion 
 (n = 104) 

Expected 
Exclusion 
 (n = 121) 

Unexpected 
Exclusion 
 (n = 135) 

 
Need Threat (20-item 
scale)   

 
4.20 (1.70) 

 
4.21 (1.51) 

 
4.37 (1.61) 

 
4.37 (1.55) 

Need Threat (4-item 
scale)   

5.08 (2.30) 5.19 (2.26) 5.20 (2.04) 4.89 (2.06) 

Negative Affect  
 

6.86 (1.71) 6.77 (1.51) 6.79 (1.45) 6.61 (1.53) 

Expected Likelihood 
of Exclusion 

79.89 (26.08) – 69.78 (27.02) – 

 
After Cyberball  

    

 
Need Threat (20-item 
scale)  

 
5.69(1.87) 

 

 
5.73 (1.72) 

 

 
5.10 (1.91) 

 

 
5.34 (1.72) 

 

Need Threat (4-item 
scale)   

6.23 (2.17) 6.35 (1.98) 5.91 (2.16) 6.25 (2.19) 

Negative Affect  
 

5.53 (2.11) 5.35 (1.94) 6.0 (1.86) 5.72 (1.97) 

Injunctive Norm 
 

1.42 (0.69) 1.48 (0.76) 3.15 (1.56) 3.49 (1.66) 

Descriptive Norm 
 

2.52 (1.39) 2.42 (1.27) 4.06 (1.69) 4.36 (1.45) 

 
Note. All scales ranged from 1 to 9; higher scores indicate higher levels of need threat and 

negative mood. The expected likelihood of exclusion ranged from 0%-100%. 
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Note. The width of the violin plots represents the distribution of data points per condition. 

Black dots in the violin plot indicate the arithmetic mean, horizontal lines indicate the 

median. N = 471. 

Figure 4 

Distribution of Need Threat in all Conditions Across Time in Study 4 
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