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In this dissertation, we set out to explain how bystanders can feel psychologically 

connected to a group by merely observing it. We have focused on how physical 

interaction within a target group can communicate solidarity to observers and 

how this in turn can influence the development of a relationship between 

observer and target group. Our expectation was, and the research confirmed 

this, that one does not have to interact with the target group to experience 

a sense of belonging or involvement with the group. The findings in this 

dissertation can thus contribute to the understanding of how group boundaries 

can extend beyond those of a core group of actors to include individuals who 

are objectively outsiders to it, in the role of bystanders or audiences. Uncovering 

the social psychological mechanisms that underpin such processes of group 

growth, offers us insight into the social function of, and the social psychological 

processes involved in, a variety of group activities that seem to facilitate group 

bonding, such as collective rituals, performing arts, festivals, sports, etcetera. 

 We have chosen to investigate these group growth processes among 

target groups who physically interact, thus relying on body language and not 

verbal language. We chose body language because we know that people are 

very good at interpreting nonverbal interactions (e.g., Burgoon et al., 1995; 

Knapp et al., 2014). In our first empirical line of research, Chapters 2 and 3, 

our theoretical background was based upon the interactive model of identity 

formation (Postmes, Haslam, et al., 2005; Postmes, Spears, et al., 2005). This 

model differentiates two ways of forming a social identity; deductive and 

inductive social identity formation. Social identities can be formed through top-

down, deductive processes when groups are formed around larger categories 

or through processes of comparing the ingroup to an outgroup (Tajfel, 1978; 

Tajfel & Turner, 1986; Turner, 1985; Turner et al., 1987). This type of social identity 

relies on similarities between individual in a group, e.g., sharing characteristics 

such as nationality, profession, gender, etc. However, the interactive model of 

identity formation recognizes that groups can also be formed in a bottom-

up, inductive manner, through interactions between individuals that are not 

necessarily similar. Here, understandings of the group and of the collective 

are formed on the basis of contributions to the group by group members 

and the social interactions among them (Jans et al., 2011, 2012; Koudenburg 

et al., 2015; Postmes, Haslam, et al., 2005; Postmes, Spears, et al., 2005). In this 
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dissertation, we worked with nonverbal interactions and thus relied on the 

physical manifestation of deductive and inductive social identity formation. 

We used the term mechanical solidarity to refer to the physical manifestation 

of deductive identity formation, which is characterized by uniformity of action. 

We compared this to organic solidarity, the physical manifestation of inductive 

identity formation, which is characterized by complementarity of action. 

 In Chapter 2, we investigated how audiences respond to observing 

displays of solidarity among a group of dancers on stage. We worked with 

choreographers and dancers to develop, in two field experiments, dance 

performances that reflected mechanical solidarity, organic solidarity, or an 

aggregate of individual dancers. The “stimulus material” was performed, during 

two consecutive years, at a performing arts festival by professional dancers in 

front of live audiences. This ensured a natural context with ecological validity 

and value. In the final experiments of Chapter 2 we replicated findings from the 

field in a lab experiment in which we showed audiences videos of the dance 

performances. In all experiments, audience responses to these performances 

were collected through questionnaires. In Experiment 2b we also looked at 

behavioural consequences of observing solidarity. The behavioural observations 

were made of audiences who were asked to perform a coordination task (in 

the form of a game) which they played immediately after watching one of 

the performances. In this task the audience had to, as a group, move objects 

through space and replace them at a different location. This task gave us insight 

in the way audiences cooperated with each other, after seeing one of the three 

forms of solidarity expressed abstractly on stage. 

 In Chapter 3, we also used performing arts to investigate the relationship 

between performers and observers. We created musical performances by 

letting some participants perform in “airbands” while other participants 

observed. The participants who were elected to be in the airband either all 

played air guitar (playing an imaginary guitar) to evoke mechanical solidarity, 

all played different air instruments to evoke organic solidarity, or did not 

perform (control condition Experiment 1) or performed solo (control condition 

Experiment 2). The context of investigation in Chapter 3 is similar to Chapter 2 

because both lines of research have the same theoretical framework and look at 

live artistic performances. However, Chapter 3 provides a unique contribution 
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to this dissertation in several ways. Firstly, in Chapter 3 we moved to the lab and 

gained the experimental control necessary to replicate our findings from the 

field. Secondly, we shifted our attention to investigate both the actors as well 

as the observers, and how the performances affected the group as a whole. 

Thirdly, to increase the generalizability of the findings, the research in this 

chapter was done with amateurs: participants had no professional experience 

with performing. Lastly, in the second experiment in this chapter we also 

investigated behavioural consequences of performing and observing solidarity 

(with a different task than Chapter 2). This time we looked at how active the 

combined group of performers and observers was during a warm-up for an 

ostensible competition against other groups. 

 In Chapter 4 we took a different approach to look at the boundary conditions 

of the solidarity that observers come to experience when they watch a target 

group. Here, we were interested in how the social identity of the target group 

affects the relationship that observers develop with the target group. In this 

chapter, we did not focus on the distinction between mechanical and organic 

solidarity, but we merely focused on the presence or absence of mechanical 

solidarity through coordination in the target group’s interactions (synchrony vs. 

asynchrony). Again, we looked at how observers respond to the interactions 

of the target group, but we also integrated principles derived from the social 

identity approach with the synchrony literature (Bernieri, 1988; Bernieri et al., 

1994; Lakens, 2010; Launay, Tarr, & Dunbar, 2016; Miles et al., 2011; Tajfel & Turner, 

1986; Valdesolo et al., 2010). Specifically, we focused on whether the effects of 

observing synchrony vs. asynchrony are moderated by watching either target 

in- or outgroups. In this chapter, we used a new context of investigation; sports. 

Like performing arts, this context lends itself well for the study of nonverbal 

interactions and the actor-observer relationship, as well as for intergroup 

processes. In three lab experiments, we measured the social impact of watching 

videos of amateur in- or outgroup football players warming up in or out of sync.

Summary of the Findings Across Chapters
Across the research in this dissertation we investigated three aspects of social 

impact; the perception of solidarity, the experience of solidarity with the target 

group, and the experience of solidarity among the observers. We hypothesized 
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that observers would be able to perceive more unity when a target group 

would express solidarity (through organic, mechanical, or synchronous 

movements) compared to no solidarity (acting as individuals or not acting 

at all). Furthermore, we hypothesized that observers would perceive more 

personal value of each individual when observing organic solidarity compared 

to mechanical solidarity. Secondly, we hypothesized that, when exposed to 

solidarity from a target group, observers would also experience more solidarity 

with the target group than when exposed to an aggregate of individuals. We 

also hypothesized that personal value would mediate the relationship between 

displays of organic solidarity and the experience of solidarity. Lastly, we 

hypothesized that observing solidarity, compared to the absence of solidarity, 

would lead to more experienced solidarity among observers. 

 Overall, we found strong support for the notion that observers do not have 

to be part of a group to experience the social impact of that group. Across our 

studies, we found that people are able to interpret solidarity that is displayed 

by a target group. More specifically, in line with our predictions, we found that 

observers who watched a target group display solidarity (organic or mechanical) 

through dance or a musical performance or display synchrony during a warm-

up, perceived the target group to be more entitative than observers that 

watched an aggregate of individuals perform or a target group displaying 

asynchrony during a warm-up. Secondly, observers who watched dancers 

display organic solidarity, perceived more personal value among the individual 

dancers than observers who watched dancers display mechanical solidarity or 

who watched an aggregate of individual dancers (Chapter 2). Parallel to this, 

we found, in Chapter 3, that actors in the target group that performed organic 

solidarity in an airband indeed experienced more personal value than actors 

who performed mechanical solidarity in an airband or did not perform at all. 

 More importantly, solidarity can transfer from a target group to physically 

uninvolved observers: Observers who watched a target group display solidarity 

through dance or music also experienced more solidarity (belonging and 

identification) with the target group than observers who watched an aggregate 

of individuals (Chapter 2 and Chapter 3, Experiment 2) or a target group that 

did not interact (Chapter 3, Experiment 1). Chapter 4 offers a first boundary 

condition to this effect; when an intergroup context is made salient, observers 
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seem to experience solidarity, in this case support, only with the target group 

with which they share a social identity, irrespective of the signalling of more or 

less solidarity through synchrony. 

 With regard to the process that plays a role in the transfer of solidarity, 

Chapter 2 and 3 provide insight. In Chapter 3 we showed that actors in the 

target group who displayed organic solidarity experience solidarity because 

they feel personally valuable to the group as a whole (including the observers). 

This confirmed our previous findings of within group processes (Koudenburg 

et al., 2015). Interestingly, we found that these within group processes also 

explain why bystanders feel connected with groups they observe. We found 

that, for mechanical displays of solidarity through dance, perceiving entitativity 

among the target group led observers to experience solidarity and evaluate 

them positively (Chapter 2). However, for organic displays of solidarity through 

dance, not just perceived entitativity, but also perceived personal value among 

the individuals in the target group led to feelings of solidarity with and positive 

evaluation of the target group (Chapter 2). This suggest that the two forms of 

solidarity are qualitatively different both in terms of how they are experienced 

when one is part of it, as well as when one is merely observing it. The same 

rules seem to apply to actors and observers. This demonstrates that the group 

formation literature can also be used to explain group processes among 

observers that are not actually part of the group.

 We also hypothesized that when observers would watch solidarity together, 

this could affect the solidarity that they experience among fellow observers. 

In our first experiment (Chapter 2, Experiment 1) we did not find support for 

this idea. In the second experiment (Chapter 2, Experiment 2), we did however 

find that observer who had watched dancers display solidarity (organic or 

mechanical) experienced that the audience as a whole was psychologically 

closer to the dancers than observers who had watched an aggregate of 

individual dancers. Although this gives some idea that the observers had 

a shared experience, it does not fully capture the relationship observers 

experience among one another. Therefore, we gave observers an opportunity 

to interact after being exposed to the target group. Importantly, we found 

a difference in how they interacted. In Chapter 2 (Experiment 2b) we gave 

observers a task in which they had to move objects through space. The task 
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required planning and coordination. We found that observers who had watched 

mechanical solidarity, performed this task in a very structured manner from the 

start. Observers that had watched organic solidarity were less structured at the 

start, but caught up relatively quickly and performed equally well in the end as 

those who had watched mechanical solidarity. Observers who had watched 

an aggregate of individuals seemed unstructured throughout the whole task. 

This is our first indicator that the transferred solidarity can have an impact on 

observers that is longer in duration and reaches further than just the individual; 

it does not only alter the relationship one develops with the target group, it also 

seems to affect the subsequent relationship one has with the people around 

them. Interestingly, we changed the task in Chapter 3 (Experiment 2) into a 

task in which the whole group (actors and observers) had to warm-up for an 

ostensible competition. Here we found that actors and observers of organic 

solidarity remained active throughout the task, whereas actors and observers 

of mechanical solidarity and individual performances were equally active at the 

start of the task, but their activity declined at the end of the task. Here, activity 

may be a proxy for group commitment (more effort to win the subsequent 

competition), which suggests that groups in the organic condition were more 

committed to the group than the groups in the other conditions. From both of 

these studies we can conclude that the solidarity experienced may affect group 

behaviour differently depending on task demands. When the task demands 

structure or coordination, having adopted a mechanical sense of solidarity 

might be most beneficial whereas when activity or commitment is required, an 

organic sense of solidarity might be most beneficial.

 Lastly, Chapter 4 focuses on a boundary condition of the transference of 

solidarity between target group and observer: Does the social identity one shares 

with a target group alter one’s perception of and relation to that target group? 

In a sport context, we looked at how behavioural coordination (synchrony vs. 

asynchrony) from a target in- or outgroup socially affected observers. We found 

that synchrony is a key predictor of social perception; a football team warming 

up synchronously was perceived as more entitative and more competent than 

a football team warming up asynchronously. However, when it comes to the 

relationship that observers develop with the target group, social identity is the 

key predictor. Observers supported and identified with a target group more 
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when this was their ingroup rather than an outgroup, irrespective of the level of 

behavioural synchrony. A small effect showed that observers identified slightly 

more with a target group moving synchronously as opposed to asynchronously 

(Experiment 3), this is independent from social identity; it occurred for both the 

in- and the outgroup. Overall, this suggests that social identity is a dominant 

force in determining the relationship observers develop with a target group. 

This set of studies adds to our understanding of when and how observers get 

psychologically involved in the target group’s actions. Namely, in the context 

of a strong intergroup competition experiencing solidarity with a target group 

may be dependent on sharing a social identity with the target group and less so 

on the interaction displayed by the target group. Nevertheless, the interaction 

displayed, i.e., the level of synchrony, still influences how observers perceive the 

target group.

Implications
What can we learn from the findings in this dissertation? The different lines of 

research in this dissertation demonstrate that humans are very skilled in socially 

interpreting interactions from others. As a consequence, our social environment 

provides a source of information that can determine who we affiliate with and 

who not. Even though we may not be constantly aware of the richness of social 

information in our surroundings, our research shows that the social behaviour 

of those in our immediate environment can have a tremendous impact on our 

social cognition as well as social behaviour. 

 The research in this dissertation provides important insights in how people 

come to identify with large groups. In previous research, it has been suggested 

that social networks cannot exceed a certain number of members because 

humans are unable to maintain relationship with more than 150 people 

(Dunbar, 1992, 1993; Hill & Dunbar, 2003). Therefore, groups formed through 

an inductive social identity are believed to be limited to this number, because 

bottom-up identity formation was, until now, conceptualized as requiring 

interaction between individuals. Large groups were assumed to be formed 

through top down, deductive identity processes and social categorization, for 

which interaction or personal acquaintance is not necessary (Tajfel & Turner, 

1986; Turner et al., 1987). The current research challenges these notions and 
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shows that large groups can also be formed through more organic processes 

that do not require interaction with or participation in the group. We show that 

merely observing interactive groups can lead observers to feel psychologically 

part of a group. Thus, large groups do not just form and grow around abstract 

social categorical features such as distinctive personal characteristics (gender, 

ethnicity) or shared ideas (religion, ideology). Our research demonstrates 

that large groups can also emerge when large numbers of people observe 

small groups interact and come to internalize this group’s sense of solidarity 

(although, in intergroup contexts, pre-existing social identities and categories 

might still dominate in predicting affiliative tendencies of observers). This way, 

social networks can exceed the 150 members and include a broad range of 

other networks. Groups are thus not limited to the interacting members, but 

can also include an unlimited number of psychologically, but not physically, 

involved members. This psychological involvement may be a precursor to social 

and behavioural change, as was suggested by our behavioural findings.  

 This knowledge is particularly valuable in a world in which people are 

exposed to more and more groups through media coverage and the internet. 

In our research, we show that not only live but also video displays of group 

interactions can affect audiences1. This is in line with the literature on parasocial 

interactions that shows people can identify with (fictional) characters on screen 

(Giles, 2002). Our research adds to this by showing that in addition to these 

interpersonal connections, group processes can explain how solidarity can be 

formed around an interacting target group. This way, television, movies, and 

1 For the sake of completeness, we would like to mention that we conducted in this line of 
research one unpublished experiment that is not included in this dissertation, in which we 
tried to replicate the findings from Experiment 1 (Chapter 2) with videos. In this experiment, 
the effects on social perception replicated but not the effects on the relationship with 
the target group or among observers. That is to say, observers were able to distinguish 
between the different forms of solidarity, but did not experience solidarity with the target 
group or fellow observers. We believe that one reason why this experiment was unable 
to replicate these findings is because the videos of the performances were filmed very 
statically from a distance and shown on a relatively small screen. This may have reduced 
the psychological impact and interest of the videos. For Experiment 3 (Chapter 2) we used 
better filmed performances and a theatre set-up to show this to participants. Here we 
were able to replicate the findings from Experiment 2, suggesting that the way in which 
interactions are filmed and displayed can affect the way observers socially respond to it. The 
three experiments in Chapter 4 also show that it is possible to elicit solidarity through video 
displays of group actions.
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internet more generally can be important sources for socialization, expanding 

the possibility to be socially affected beyond our interactive social network to 

include more distal groups. This more inclusive social environment impacts us 

socially and may make our identities more susceptible to change. 

 The research in this dissertation also has implications for our understanding 

of performing arts. Two chapters in this dissertation use performing arts to 

study social processes and the relationship between bystanders and interactive 

groups. Our conclusions about the use of performing arts to study social 

phenomena are twofold. Firstly, dance and performing arts more generally are 

an appropriate and useful way to simulate and study solidarity and its impact 

on bystanders. Performing artists are experts in expressing social relationships 

through movement. Moreover, they have an understanding of the relationship 

between performers and audiences and ideas about how small alterations 

in their behaviour might change this relationship. It is therefore valuable to 

collaborate and share knowledge with experts in the field of performing art. 

Secondly, our research shows that performing arts can be a catalyst for social 

change. It is a powerful, and perhaps sometimes underestimated, instrument 

in reshaping societal relations. From anthropological and other literature 

(Beeman, 1993; Evans-Pritchard, 1928; Hagen & Bryant, 2003; Orgs, Caspersen, 

& Haggard, 2016; Seeger, 1994) we know that performing arts are universal and 

exist in all communities and has a tremendous social function for spectators, 

performers, and society at large. Nevertheless, this is sometimes forgotten or 

underappreciated in modern day societies (especially in times of economic 

downfall). It is therefore important to underline the impact of art for society and 

its usefulness for scientists to study social phenomena.

Limitations and suggestions for future research
There are some limitations to the research in this dissertation. For one, we 

have focused our research only on a limited set of contexts; performing arts 

and sports. These contexts are appropriate to study because they often rely 

on the presence of an audience and the ability to keep an audience engaged. 

Studying the relationship between audience and performers thus makes sense 

in such contexts. But what can this research tell us about other contexts? We 

can assume that our research applies to any situation in which groups are 
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reliant on connecting with audiences, such as political campaigns, commercial 

advertisement, journalism, etcetera. But would our research also apply to 

mundane, every-day interactions? In Chapter 3 we had regular participants 

perform in a musical task. And even though they were performing, it was 

done by amateurs who had no prior knowledge or training in performing 

or engaging audiences. The results suggest that one does not need to be a 

performance expert to generate this connection between an interacting group 

and its observers. Furthermore, past research shows that observers are able 

to socially interpret every-day interactions (Bernieri, 1988; Bernieri et al., 1994; 

Lakens, 2010; Lakens & Stel, 2011; Miles et al., 2009b). Although research on 

these situations is limited, based on these combined findings we expect it to 

be likely that observers will be able to develop a relationship with a mundane 

target group through processes similar to the ones described in our studies. 

Anecdotally, we know people experience such effects when they, for instance, 

overhear others having a conversation or when they arrive at a party and see 

others interact. In line with this, it might be interesting to study the differences 

between live and video displays of interaction. As nowadays many interactions 

and groups are displayed via a medium, such as internet and television, it is 

worth looking into the difference between these media and live displays of 

solidarity.

 Another limitation as a result of the contexts which we chose to investigate, 

is that we investigated only nonverbal interactions. One reason we did this is to 

remove linguistic complexity from the interactions displayed. Adding language 

would add different meaning to interactions and even if one would keep the 

content of language stable but alter the nonverbal elements, it is very likely that 

similar content would be interpreted differently when the nonverbal signals 

change. It was therefore a practical decision to, for now, exclude language from 

our investigations. On top of this, we know that communication is for a large part 

nonverbal and that humans are very adept to using and understanding body 

language (Knapp et al., 2014). For these two reasons, we considered it valid to 

study nonverbal interactions. However, this means we cannot draw conclusions 

about how content and language interacts with the effects obtained in this 

research. It may be valuable to include language in future investigations of this 

phenomenon. 



177

C
H

A
P

T
E

R
 5

. 
G

en
er

al
 D

is
cu

ss
io

n

5

 A second limitation in the research described in this dissertation is the fact 

that the behavioural data was collected among a relatively small number of 

groups. The behavioural data have to be interpreted with caution because 

behaviour was only analysed at group level, which reduced the power to detect 

differences. In order to increase power, in Chapter 3, compared to Chapter 2, 

we decreased the size of the groups and were thus able to increase the total 

number of groups. In both Chapter 2 and 3 we found behavioural effects on 

group level. The fact that we found an effect on the group level is remarkable. 

It suggests that the group as an interacting whole was affected. Although 

studying individual behaviour independently of one another in a group task 

would have increased the power even further, it would not have done justice 

to the richness of the interaction between individuals. We therefore believe 

our group level analysis offers valuable insight into precisely what we were 

interested in; group processes. Furthermore, we have studied behaviour using 

two varying tasks; a task that requires coordination and structure and a task 

that required activity. For the structure task, we found that compared to groups 

who had been exposed to an aggregate of individual dancers, groups who had 

been exposed to mechanical or organic solidarity behaved more structured, 

although this was established much faster for groups who had been exposed 

to mechanical solidarity. Conversely, for the activity task, groups who had 

performed or observed organic solidarity (compared to mechanical solidarity 

of solo performances) maintained most activity during group interaction. 

This suggests that both forms of solidarity have benefits for the group’s 

performance, however, the benefits seem to be domain specific. To further 

develop an understanding of the (mis)match between group dynamics and 

task, additional research could investigate which tasks benefit most from which 

social structure within a group. It may for example be possible that groups that 

have a mechanical sense of solidarity perform well in tasks in which similarity 

or conformity is required whereas groups that have a sense of organic solidarity 

perform well in task in which divergence of opinions and unique input is 

required (see also the creativity task in Koudenburg et al., 2015). 

 Lastly, our ideas on the impact of solidarity on observers are based on the 

interactive model of identity formation (Postmes, Haslam, et al., 2005; Postmes, 

Spears, et al., 2005). This model distinguishes between deductive routes 
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to identity formation, i.e., through similarity and sharing of characteristics, 

and an inductive route to identity formation, i.e., through interactions 

and interdependencies. We have used mechanical and organic solidarity 

respectively to refer to the behavioural manifestation of these types of identity 

formation. By distinguishing these two routes to solidarity throughout most of 

this dissertation we do not aim to convey that these are mutually exclusive, 

nor that they are the only way in which groups can be formed and expressed. 

Groups can at any time have characteristics of both mechanical and organic 

solidarity, and can easily shift from one to the other over time. Furthermore, 

groups can take other forms that do not rely on the mechanical and organic 

distinction (e.g., Fiske, 1992). Future research could study different forms of 

community and relationships and their social impact on bystanders. 

Conclusion
In sum, the research in this dissertation provides insight into how humans adapt 

to their social surroundings by interpreting and internalizing solidarity. New 

social structures can emerge and be reshaped through exposure to interacting 

groups. In this way, groups can grow beyond the interactive borders to include 

those who are not involved in the interactions. This group expansion does not 

have to occur through the traditional processes of social categorization, but 

can also emerge through processes of social perception and internalization of 

solidarity that is displayed by a small group of interacting individuals. The same 

processes that explain small group formation through interaction, can thus also 

explain how bystanders psychologically connect to groups they were previously 

unfamiliar with. These new insights about the psychological flexibility of group 

formation and growth may help us understand how societies form and evolve. 
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