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ABSTRACT 
 

THE INFLUENCE OF OBSERVATION ON COOPERATIVE DECISION MAKING 
 

Amanda M. Rotella 
University of Guelph, 2015 

Advisor: 
Dr. Pat Barclay 

 
Reputational incentives, such as observation, influence cooperative decisions. People increase 
cooperative efforts in response to observation to gain a good reputation. Extending on this, the 
current research investigated: (1) how people use contextual cues of observation and 
cooperative signals to assess trustworthiness, and (2) if thinking about observation was 
sufficient to elicit an observation effect. Additionally, I explored how individual differences in 
social value orientation influenced responses to observation. For the first objective, predictions 
were partially supported. Individuals with a prosocial orientation used contextual cues of 
observation to assess the trustworthiness of targets, while individuals with a self-oriented 
disposition (proselfs) did not. For the second objective, thoughts of observation increased 
reciprocity. However, this effect was only present when participants were thinking about a 
mundane action. When thinking about performing a cooperative action, a moral licensing effect 
was produced. Lastly, exploratory results suggest that moral licensing is specific to proselfs.  
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GENERAL INTRODUCTION  
  
How does reputation affect cooperation? How do social incentives influence these decisions? 
Understanding cooperative motives has been a central question in many fields, such as 
evolutionary biology, social psychology, and economics. In this master’s dissertation I present 
two chapters that contribute to the understanding of cooperative motives. More specifically, I 
investigate how reputation is used in social decision making.  

 
Levels of Analysis 
 
In 1963, Tinbergen proposed that four levels analysis are needed to understand any behaviour. 
By addressing complementary levels, a thorough understanding of any behaviour can be 
achieved. Two proximate levels of explanation – mechanisms and ontogeny – address 
hypotheses regarding the mechanism involved in generating that behaviour (e.g. emotions, 
hormones, cognitive processes) and the development of these processes during one’s lifetime 
(e.g. innate behaviour vs. learning vs. gene-environment interactions) respectively. Ultimate 
level explanations address hypotheses about the evolutionary phylogeny of the behaviour (i.e. 
the evolutionary history of that behaviour) and hypotheses about the function of the specific 
behaviour (i.e. how it increases biological fitness, or how it solves an adaptive problem).  

In this document, I will be investigating the potential function of reputational incentives in 
cooperative behaviours. It is important to note that throughout this paper, ‘benefits’ refers to 
biological fitness advantages, which in are measured in reproductive success. The terms 
‘helping’, ‘cooperating’, ‘prosocial behaviour’ will be used interchangeably.  

 
Why Cooperate? 
 
Cooperation refers to a social behaviour that benefits the recipient, potentially (but not 
necessarily) at a cost to the actor. One way that cooperation can arise is preferentially directing 
help towards kin because it increases inclusive fitness (i.e. increasing the frequency of their 
genes in the next generation by helping people who possess those same genes) (Hamilton, 
1964; West, El Mouden & Gardner, 2011). However, help directed towards non-kin for mutual 
benefit is common. Mutual benefit is a type of cooperative behaviour characterized by 
reciprocity (Hamilton, 1964). When benefits exceed costs, cooperation can emerge among 
unrelated individuals pursuing individual interests (Axelrod, 1984). Cooperation can be 
reciprocated in two ways: (1) through direct reciprocity, in which past recipients directly 
reciprocate the action to the actor, and (2) through indirect reciprocity, where third-party 
individuals are made aware of the actor’s cooperative actions and/or benevolent reputation and 
in turn direct help towards the actor (Alexander, 1987; Nowak & Sigmund, 1998; Wedekind & 
Milinski, 2000).  

Recipients often reciprocate the help they received (Rand & Nowak, 2013; Trivers, 
1971). However, because of the asynchronous nature of reciprocation (i.e. payoffs are received 
after a time delay), there is temptation to defect (Nowak & Sigmund, 1994). Individuals are 
immediately better off if they defect, however, cooperation can have much greater benefits in 
the long-term. Thus, a cooperative dilemma is created.  

For indirect reciprocity to emerge, an outside observer must gain knowledge about the 
cooperative action. This interaction must occur within a population in which there are repeated 
interactions (Nowak & Sigmund, 1998; Rand & Nowak, 2013). The ability to estimate another 
individual’s reputation and future cooperative intent is crucial for indirect reciprocity to operate. 
When this is met, individuals can then adopt conditional strategies (e.g.: you only help people 
who help others, such that the people who receive the most help are the people who give help) 
based on a person’s reputation (Nowak & Sigmund, 1998, 2005).  
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Having a cooperative reputation can have fitness benefits, such as increased access to 
cooperative relationships (Barclay & Willer, 2007), and better cooperation within those 
relationships. However, a prosocial reputation can lead to exploitation by defectors (i.e. non-
cooperators) (Buss & Duntley, 2008). To avoid exploitation, it is crucial to choose good 
cooperative partners. Temptation to defect decreases as the probability of re-encountering the 
same individual in a population increases. As such, defection is particularly attractive in one-
shot interactions where future interactions are not expected (Axelrod, 1984; Fehr & Gachter, 
2000; Rand & Nowak, 2013).  

Reputation refers to information about a person’s past behaviour that can be used to 
make future social decisions (Barclay, in press B). Thus, having a good reputation can increase 
your value as a cooperative partner such that you have more choice of cooperative partners 
(have a larger pool to pick from). The result would be an increase of a person’s overall fitness. 
On the flipside, having a bad reputation can have the opposite effect. Models of prosocial 
behaviour demonstrate that cooperation can be sustained when people can acquire information 
about the past of others (Nowak & Sigmund, 2005). If fact, gossip about reputation-relevant 
information can reduce the frequency of non-cooperative behaviours (Nowak & Sigmund, 1998; 
Piazza & Bering, 2008). Therefore, the prospect of acquiring a good reputation is highly 
desirable.  

People behave more cooperatively when there is a possibility of earning a good 
reputation. In fact, people respond to subtle cues of observation, such as increased cooperative 
behaviour when exposed to eye spots for brief periods of time (Haley & Fessler, 2005). When 
on an “honour system”, people also pay more for their coffee when images of eyes are present 
(Bateson et al., 2006). Likewise, cooperative behaviour increased when faced with threats of 
gossip (Piazza & Berring, 2008). Additionally, observation increased prosocial actions in 
experimental economic games (Barclay, 2004; Hardy & Van Vugt, 2006), donations to charity 
(Fehrler & Przepiorka, 2013), volunteer efforts (Bereczkei, Birkas, and Kerekes, 2007), and 
littering behaviour (Bateson et al., 2013). When the possibility of earning a good reputation is 
removed, selfishness increases (Hoffman, McCabe & Smith, 1996). These findings suggest that 
we are very sensitive to reputation, and cooperation can be solicited through the use of minimal 
cues. In fact, even infants as young as six months look at interactions with third parties when 
making social evaluations (Hamlin, Wynn & Bloom, 2007). As such, reputational information is 
regularly used for social evaluations and decision making. 

The caveat is, however, that some individuals will engage in dishonest signalling of 
cooperative intent because the potential benefits of a good reputation outweigh the cost of being 
cooperative. That is, there are some circumstances in which there is a greater possibility of 
gaining a favourable reputation, such as being in front of a large audience, or there are many 
potential observers around. These situations provide an opportunity to gain a good reputation, 
and thus provide a larger incentive to advertise cooperative intent compared to when there are 
no observers. As the reputational benefits for prosocial behaviour increase, so do the incentives 
for sending dishonest signals of cooperative intent (i.e. appearing cooperative in order to later 
defect) also increase (Barclay, 2004). Therefore, some individuals will send false signals to gain 
access to these cooperative relationships and exploit cooperative individuals (Cosmides & 
Tooby, 1992). 

 
 Costly Signalling and Competitive Altruism 
 
According to costly signalling theory, many traits or behaviours can function as signals about 
our desirable qualities. People cannot directly assess many of our desirable qualities, such as 
our genetic resistance to parasites or the likelihood of our future cooperation because they are 
difficult for others to directly assess (Gintis, Smith & Bowles, 2001). People can use signals to 
predict if that particular individual possesses a certain quality.   
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To create confidence in the signals, displays of these qualities must be too costly for 
individuals who do not honestly possess them to generate (i.e. the handicap principle) (Gintis, 
Smith & Bowles, 2001; Higham, 2014; Zahavi & Zahavi, 1997). For example, Bill Gate’s 
philanthropy signals his vast wealth, a healthy and extravagant peacock’s tail signals resistance 
to pathogens (i.e. good genetic quality), and a close friends’ attention can signal how much s/he 
values a relationship with you. Furthermore, cooperative behaviour can signal good character, 
future cooperation and concern for others (Barclay, 2012). In fact, individuals who donate 
money to charities are trusted more than those who do not (Albert, Güth, Kirchler, & 
Maciejovsky, 2007) and those who employed non-cooperative strategies in cooperative games 
were trusted less than those who contributed average or more-than-average amounts (Barclay, 
2004, 2006). Thus, people use generosity to assess future cooperative intent. The net result is 
that a person’s qualities (i.e. their genetic or phenotypic attributes) can thus influence the 
benefits they receive from social interactions. 

Generosity is a desirable quality to have in partners (Alexander, 1987), so generosity 
could be used to compete over partners (Barclay, 2004; Barclay & Willer, 2007; Hardy & Van 
Vugt, 2006). As such, Barclay and Willer (2007) found that participants gave the most money in 
an experimental economic game when an observer could use this information to choose which 
partner they wanted in a subsequent game. Generous participants were chosen more often as 
partners.  

 
Trust, Trustworthiness and Skepticism  
 
Situations often arise when trust needs to be placed in someone new. Trust is a willingness to 
accept vulnerability and/or risk on the expectation that others have good behaviour and 
intentions (Rousseau, Sitkin, Burt & Camerer, 1998). It is inherently risky, because the trustor 
does not have the ability of knowing their partner’s intentions with certainty. Therefore, trust may 
be a mechanism that allows people to deal with social uncertainty in relational contexts (i.e. 
provide a “best guess” of another’s intentions) (Yamagishi & Yamagishi, 1994). Given that being 
swindled is a costly mistake, it is important to be able to distinguish between people who are 
cooperative and people who only appear cooperative.  
 Knowledge of past actions, behaviour and reputation can be used as an estimate of how 
trustworthy a person is. This serves as an evaluation of a person’s motives for engaging in 
altruistic behaviour. As such, people who are perceived to be acting “genuinely” altruistic would 
be perceived as more trustworthy and would benefit from more cooperative behaviours from 
others (Lin-Healy & Small, 2012; 2014).  
 As a result, judgements of trust and trustworthiness can be used to make social 
decisions.  If the legitimacy of the altruistic act is questioned, such as if someone appears to 
behave cooperatively solely to gain a good reputation, then that person will be found to be less 
trustworthy (i.e. people will be more skeptical of their future intentions). People look for signals 
to differentiate selfish and prosocial motives (Lin-Healey & Small, 2012). Thus, I suggest that as 
the possibility of deceptive signalling increases, people would become more skeptical of the 
signaller’s motives. In other words, judgers would perceive the signals as being motivated by 
self-interest and doubt honesty of the signals (Barclay & Willer, 2007; Lin-Healy & Small, 2012; 
2014). Skepticism (i.e. decreased trust) of the signal would in turn inform predictions of future 
cooperative intent (Barclay & Willer, 2007). Likewise, it can help distinguish individuals who 
send honest cooperative signals from those who send dishonest signals (i.e. those who have 
ulterior motives for cooperating), and as a result, helps us choose better cooperative 
relationships.  
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Individual Differences in Social Value Orientation 
 
Despite the incentives to cooperate which apply to all individuals, there are individual 
differences in social strategies. Social value orientation (SVO) is a person’s preference for a 
specific distribution of outcomes between themselves and another individual (De Cremer & Van 
Lange, 2001; Van Lange, 1999). Establishing cooperation can be dependent upon whether the 
individual seeks to maximize joint gain (prosocial orientation), to enhance their own personal 
outcome (individualistic orientation) or to increase their relative advantage over others 
(competitive orientation). These orientations have been found to be predictive of strategies used 
in experimental economic games (De Cremer & Van Lange, 2001; Van Lange, 1999) and in 
real-life social dilemmas (Balliet, Parks, & Joireman, 2009). 

These motivational differences have been found to affect evaluations of reputational 
incentives (De Cremer & Van Lange, 2001; Simpson & Willer, 2008). That is, individualists are 
more likely to discount others’ generosity when it is a public situation compared to prosocials 
(Simpson & Willer, 2008). Furthermore, SVO alters a person’s cooperative decision making and 
their likelihood of reciprocating a previous action (Van Lange, 1999). Therefore SVO may play 
an important role in detecting environmental cues that signal reputational incentives, and as 
such influence trust-based decision making. 

 
Research Purpose 
 
The above literature review suggests that reputation is a key cooperative mechanism. Natural 
selection will favour psychological mechanisms that extract social information relevant to fitness 
outcomes from the environment and use those cues to adjust appropriate social behaviour. 
When it comes to cooperative information, we can use environmental information to (1) 
determine when it is in our best interest to be cooperative, such as when there are reputational 
incentives and (2) use this information to predict others’ motives. Thus, the chapters of this 
dissertation investigate if we attune to contextual cues of reputational incentives and how we 
use this information in social decision making.  

 
Chapter 1: Observational cues and skepticism of cooperative motives 
 
How do we make decisions about future cooperative partners? What information do we use? 
Cues of observation indicate that type of actions could affect one’s reputation, which in turn can 
affect future interactions and overall fitness. Thus, prosocial behaviour increases when being 
observed. With this knowledge, do we calibrate our assessments of the actor’s motives? In this 
chapter, I investigate trust assessments of actors who cooperate when they have or do not have 
a priori knowledge of observation. I predict that contextual cues of observation will be used to 
evaluate an individual’s motives and make trust assessments. Thus, cooperative actors will be 
trusted less when they are being cooperative in front of observers. Furthermore, I examine 
individual differences in SVO to determine if the assessor’s personal motives subsequently 
influence which environmental cues they determine to be more trustworthy. Experimental data 
with several replications and a combined analysis are presented. This data contributes to the 
vast literature on cooperative behaviour and observational cues.  
 
Chapter 2: How does thinking about observation influence subsequent cooperative 
behaviour? 
 
Can we harness reputation to promote cooperation?  In this chapter, I investigate if 
observational primes (watching others and being watched) subsequently influences their 
prosocial behaviour. I predict that observational primes will increase subsequent cooperation. 
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Additionally, I examined if an individual’s SVO influenced how observational primes influenced 
their subsequent behaviour. These findings will help us gain an understanding of how invalid 
cues of observation can be used to solicit greater cooperative efforts, and how individual 
differences in social strategies influence decision making in response to observational cues.  
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CHAPTER 1 
 

Observational cues and skepticism of cooperative motives 
 
CHAPTER 1A: Experiment 1 
 

1. Introduction 
 
Human evolution occurred in complex social environments. Evolution will favour psychological 
mechanisms that helps people navigate their environment, provided that the benefits outweigh 
the costs. For example, mechanisms that accurately assessed intentions and predict future 
behaviours would have been favoured because partner choice can have significant fitness 
consequences. Such mechanisms include reputation-based judgements (Barclay, 2010; Nowak 
& Sigmund, 2005), personality judgments (Funder, 2012; Oh, Want & Mount, 2011), and 
impression formation (Albright, Kenny & Malloy, 1988; Forgas, 2011). We use these 
assessments to predict future behaviours and used to make strategic decisions regarding 
interpersonal interactions (Barclay, in press). 
 People have evolved strategies to appear to be favourable cooperative partners. One 
such strategy is signaling – that is, individuals engage in costly behaviours that signal that they 
possess a desirable trait, such as wealth, physical abilities and cooperative intent (Gintis, Smith 
& Bowles, 2001; Zahavi & Zahavi, 1997). For example, volunteering signals willingness to help 
(Kafashan, Sparks & Barclay, 2014). Additionally, people increase their cooperative efforts 
when being observed or when their behaviours will be related to others (Barclay, 2004; Barclay 
& Willer, 2007; Piazza & Berring, 2009; Wedekind & Milinkski, 2000). In other words, they are 
signaling that they are willing to be cooperative. Moreover, when competing over potential 
cooperative partners, people increase their generosity in an economic game over and above the 
amounts allocated when just being observed (Barclay & Willer, 2007). By increasing cooperative 
efforts, people can (a) signal future cooperative intent, and thus (b) gain a favourable reputation, 
which can result in fitness benefits for the signaler (Gintis, Smith & Bowles, 2001).  

Observers use the signaling information to estimate the future cooperative intent of the 
signaler. These predictions are done using trust – a mechanism that allows people to estimate 
others’ intentions in situations of social uncertainty. Because we do not have the ability to know 
the intentions of cooperative partners with certainty, trust can serve as “best guess” of their 
intentions (Yamagishi & Yamagishi, 1994). Trust is then used to make decisions regarding 
social interactions, such as partner choice. 
 When there are opportunities to gain a good reputation, however, non-cooperators 
would benefit from presenting themselves as good cooperative partners. In these instances, 
individuals can use generosity as a dishonest signal, such that they deceive a person into 
placing trust in them (Gintis, Smith & Bowles, 2001). In these cases, the dishonest signaler 
could receive many benefits while the trustor pays all the costs. Given that being swindled is a 
costly mistake, it is important to be able to distinguish between honest and dishonest signals 
(Cosmides & Tooby, 1989). Thus, predicting others’ cooperative intent is an important 
consideration when making good social decisions.   
 
The present study  
 

Much of the current research has focused on making judgments about future 
cooperative behaviour using the individual’s characteristics, such as their personality (Funder, 
2012; Oh, Want & Mount, 2011), reputation (for a review see Barclay, 2012), face to face 
interactions (Sparks & Barclay, in prep) and impressions from limited exposure to the target 
(Borkenau, Mauer, Riemann, Spinath & Angleitner, 2004; Willis & Todorov, 2006). To our 



7 
 

knowledge, no study has examined how people use contextual information suggesting the 
presence of observers to influence trust.  In the present experiment, we examine if contextual 
cues of observation influence trusting behaviour. We investigate the following three questions: 
(1) Do we attune to environmental cues of observation that suggest individuals may have 
ulterior motives, to inform judgments of trust and their trustworthiness? (2) Is this specific to the 
presence of observers, or is the target actor’s knowledge of observation an influence? (3) Are 
these cues only relevant when observing an action that contains cooperative information? The 
specific predictions we test are: 

 
Prediction 1: Participants will be more skeptical of a target actor’s motives when they perform 

a cooperative action when observers are present, compared to when there are 
no observers. 
 

Prediction 2: Trust will not differ when there are no observers, or when targets have no 
knowledge of observation because target actors have no knowledge of being 
observed (i.e. they have no incentive to behave cooperatively). 
 

Prediction 3: Trust will not vary with environmental incentives when targets are performing a 
mundane action that contains no reputational information. 
 

Additional exploratory question 
 
In addition to the above questions, we investigate how individual differences in Social Value 
Orientation (SVO) influence trust judgments in response to incentivized circumstances. SVO 
measures a person’s preference for distributions of outcomes. Prosocial individuals seek to 
maximize joint gain, individualists try to enhance their own personal outcome, while competitors 
seek increase their relative advantage over others. SVO has been found to influence responses 
to reputational incentives (De Cremer & Van Lange, 2001; Simpson & Willer, 2008), and 
expectations of how others will interact with the world. That is, prosocial individuals expect 
others to be more prosocial, while proselfs expect others to behave in a more individualistic 
manner (Kelley & Stahelski, 1970; Kuhlman &Wimberley, 1976). 

Although this was not originally planned to be examined in this experiment, looking at 
the influence of individual differences on evaluations of environmental cues suggesting ulterior 
motives will provide a clearer understanding of the underlying mechanisms of strategic social 
decision making. 

 
2. METHODS 

 
Participants 
 
We used Amazon Mechanical Turk to recruit 459 participants (51.6% female, 0.4% gender-
neutral) for a 9 minute study offering $ 0.40 USD in compensation. The mean age of 
participants was 34.51 years (SD = 12.72), which ranged from 18 – 82 years. Participants from 
the USA with a Human Intelligence Task (HIT) approval rate of 90% or over1 were able to view 
and accept the online HIT. 
 
Stimuli 

                                                           
1 A HIT Approval Rate is the percentage of assignments submitted by the Worker that have been approved by 
other Requesters. The Approval Rate is automatically calculated by Amazon Mechanical Turk based on the 
Worker's account statistics and work history. 
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Vignettes. Each participant read a single vignette of approximately one paragraph in length.  
Vignettes varied on two dimensions: (1) type of action performed (cooperative or mundane), and 
(2) presence and knowledge of third-party observers. Third-party observers are witnesses of the 
action performed that did not directly benefit from the actor’s actions. All vignettes are presented 
in Appendix A. For each type of vignette, we generated three vignettes to ensure results were 
not the product of idiosyncratic factors of the actors described any single vignette. 
 
Action Manipulation. Two types of actions were performed in the vignettes: (1) a cooperative 
action, which directly benefited another individual and (2) a mundane action that did not benefit 
others. Three different Cooperative Actions were chosen: volunteering, helping an elderly 
couple move an armchair, and rescuing a drowning boy. I generated Mundane Actions by 
substituting the cooperative action with an equivalent action that did not directly benefit another 
individual (working a part-time job, moving one’s own armchair, and picking up a beach ball).  
 To pilot test the above vignettes, 27 additional participants rated how cooperative the 
action was and how trustworthy they believed the actor to be on a 7-point Likert scales. For all 
three scenarios, paired-sample t-tests revealed that participants thought Cooperative Actions 
were significantly more cooperative (Global Mean = 18.41, SD = 2.45) than the Mundane 
Actions (Global Mean = 13.33, SD = 3.17), t(26) = 8.37, p < .001, and found those cooperative 
actors to be more trustworthy (Global Mean = 17.56, SD = 3.12) than actors performing 
Mundane Actions (Global Mean = 14.26, SD = 2.49), t(26) = 7.56, p < .001. 
 
Observation Manipulation. For the second experimental manipulation, vignettes varied based on 
the presence and knowledge of third-party observers. There were three observer variations: 

1. No Observers: No one witnessed the action. In these vignettes, there were no cues of 
observation offered.  

2. Observers Present: The actor performed the action while being aware that third-party 
observers were present to observe the action.  

3. Accidental Observers: Third-party observers were present, however, the actor lacked 
this knowledge while they performed the action. The actor became aware of the 
observers’ presence after the action was complete.  

 
Measures 
 
Trust Ratings. To assess self-reported trust in the actor described in the vignette, I created a 9-
item Perceived Trust of Actor scale. To compile this scale, I adapted items from the 
Organization Trust Instrument (Ferrin, Bligh, & Kohles, 2008) and Trust in Physician Measure 
(Cousin & Schmid Mast, 2013). Combining these scales allowed for a comprehensive 
assessment of trust and inclusion of reverse coded items.  
 We used four of the seven items from the Organizational Trust Instrument’s 
interpersonal scale and all three items from the Trust in Physician Measure. These items 
assessed trust, trustworthiness and mistrust (Cousin & Schmid Mast, 2013). Items were chosen 
based on their applicability to the current research. The remaining two items were added to 
assess how much participants trust the actors’ characters. 
 Participants rated their agreement with each statement describing the actor from the 
vignette, such as “Mitch is an honest person” and “John will not mislead me”. Agreement was 
rated on a 7-point Likert scale ranging from “Strongly Disagree” to “Strongly Agree”. These 
ratings were then converted to a 0-6 range to facilitate interpretation of results, resulting in the 
possible range of values being from 0-54. A reliability analysis indicated that these items had 
good consistency with one another (Chronbach’s alpha = .87). The Perceived Trust of Actor 
Scale is presented in Appendix E and item inter-correlations are presented in Appendix F. 
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Hypothetical Trust Game. In addition to self-reported Trust Ratings, participants engaged in a 
hypothetical experimental economic game, a self-reported measure of behavior to assess trust 
in the actor. The Trust Game, (a.k.a. Investment Game, Berg, Dickhaut, & McCabe, 1995), 
involves two players. Player 1 (the trustor) starts with some money (e.g. $100) and has the 
option to send any amount to Player 2. If they choose not to send any money, the game ends. 
However, if Player 1 chooses to send some, the amount sent gets tripled by the experimenter. 
Tripling this amount provides an opportunity to use trust to achieve a better outcome for both 
players, because Player 2 (the receiver) then has the option to send any amount of money that 
they have received back to Player 1. After reading the instructions, participants disclosed how 
much money they would entrust to the actor described in the scenario. 

In this game, if participants entrust money, they are put at risk of hypothetically losing 
money. Furthermore, Player 2’s decision benefits the participants at a cost to Player 2. Lastly, in 
this game, both participants and Player 2 can be better off from the transaction if the participant 
chooses to trust Player 2 and in turn, Player 2 reciprocates. Thus, trusting Player 2 is necessary 
to achieve the best outcome. 

 
Demographic Information. Each participant completed a short questionnaire assessing the 
following demographic variables: date of birth, gender, country of residence, English as a first 
language, ethnicity, marital status, employment status, income, highest level of education 
completed, religious affiliation and frequency of participating in religious activities.  
 
Social Perspective Taking Propensity Scale. Participants then answered Gehlbach and 
colleagues’ (2008) 7-item Social Perspective Taking Propensity Scale that included items such 
as “How often do you try to figure out how the people around you view different situations?” and 
rated them on a 5-point Likert scale (α = .88; see Appendix B).  

Social perspective taking is the ability to take the perspective of another person, to 
understand how a situation appears to that person, and how that person might react both 
cognitively and emotionally. Notably, it requires the understanding that the other individual may 
have a different point of view than oneself and the motivation to engage in this behavior 
(Gehlbach, 2004; Johnson, Johnson & Tjosvold, 2000). Social perspective taking is an integral 
part in resolving interpersonal conflicts and understanding the motives of others (Gehlbach, 
2004; Johnson, Johnson & Tjosvold, 2000; Williams, Kramer, & Pittinsky, 2012). Perspective 
taking has also been linked to trust repair, because it facilitates interpersonal understanding 
(Williams, Kramer, & Pittinsky, 2012).  

Thus, we posit that individuals who are more apt to take others’ perspectives will be 
more likely to understand the external behavioural motives presented in the presented vignettes 
and subsequently adjust their trust of an individual based on these environmental factors. The 
7-item scale was summed for a general social perspective taking propensity score.  
 
Interpersonal Psychology Item Pool (IPIP) Propensity to Trust NEO-120-A1 Scale. To 
distinguish a person’s general inclination to trust from the experimental manipulation, 
participants answered the IPIP Propensity to Trust Neo-120-A1 scale (Goldberg et al., 2006). 
This scale was based off the Neo-PI-R inventory (Costa & McCrae, 1992), and has been found 
to have a high reliability (α = .82) (International Personality Item Pool, 2015). Therefore, this 
scale was chosen as a control for a person’s propensity to trust.  

Participants indicated the extent to which they agreed with the 9 statements, such as “I 
believe others have good intentions” and “I am wary of others” (see Appendix C). Participants 
then rated their agreement on a 5-point Likert scale ranging from “very inaccurate” to “very 
accurate”. After reverse-keyed item scores were inverted, the 9-item responses were summed 
for analysis. 
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Social Value Orientation Scale. Social value orientation (SVO) is a person’s preference for a 
specific distribution of outcomes between themselves and another individual. Establishing 
cooperation can be dependent upon whether the individual seeks equality in outcomes 
(prosocial orientation), to enhance their personal outcome or relative advantage over others 
(proself orientation).  SVO was assessed using the Triple Dominance Measure (Van Lange et 
al., 1997). This decomposed game has been found to have good internal consistency (Van 
Lange & Semin-Gossens, 1998) and test-retest reliability (Van Lange, 1999). 

 In this task, participants had to determine point distributions between themselves and 
another (hypothetical) Amazon Mechanical Turk Worker. Participants responded to 9 forced-
choice dilemmas, which each had three hypothetical self-other distribution options. The 
prosocial choice distributed points equally (e.g. 500 and 500), the individualistic choice 
maximized their own outcome while disregarding the other person’s outcome (e.g. 550 and 
300), and the competitive choice maximized the difference in payoff between themselves and 
the other (e.g. 500 and 100). This measure is presented in Appendix D. 

Participants were categorized as having a prosocial, individualistic, or competitive 
orientation if they made six or more decisions consistent with that orientation (Van Lange et al., 
1997).  

 
Procedure 
 
Once participants accepted the online HIT, they were randomly assigned to one of 18 conditions 
(3 vignettes X 2 types of action X 3 conditions of observation) and were redirected to the survey.  

Participants completed demographic questions, the social perspective propensity scale, 
the triple-dominance measure of SVO, and the IPIP propensity to trust scale. After these 
measures, participants read one of the 18 vignettes and they completed trust ratings of the actor 
described in the vignettes. Subsequently, participants answered the hypothetical Trust Game. 
Participants were then debriefed and presented with a 5-digit completion code to enter on 
Amazon Mechanical Turk for proof of completion to receive their compensation. All HITs with 
appropriate completion codes were paid within 24 hours of study completion.  

 
Analyses 
 
Power Analyses. We determined the a priori sample sizes for analyses using G*Power 3.1 
(Faul, Erdfelder, Lang, & Buchner, 2007), based on a small effect size (f = .15), which we 
inferred from effect sizes obtained in eyes effects studies (Haley & Fessler, 2005), an α error 
probability of 0.05, 80% power, 2 numerator degrees of freedom, 2 covariates, and 18 groups 
(there were a total of 18 vignettes). G*Power indicated that a total sample size of 432 
participants was required for this study. I collected data from 459 participants; therefore this 
minimum requirement was met.  
 
ANOVAs. I conducted two ANOVAs with Observation Condition, Action Condition and Vignette 
entered as independent variables and with each of the two dependent measures (Hypothetical 
Trust Game, and Trust Ratings). These analyses addressed the primary questions in this 
experiment: (1) Do we use environmental cues of observation to inform our judgments of trust? 
(2) Is this specific to the presence of observers, or is the actor’s knowledge of observation an 
influence? And (3) are these cues only relevant when observing an action that contains 
cooperative information? Univariate tests and pairwise comparisons with Tukey’s HSD were 
used as follow-up measures for significant multivariate effects. 
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 For the exploratory models, I conducted two additional ANOVA models. In these models 
the independent variables were action condition, observation condition, SVO and vignette 
scenario with Hypothetical Trust Game results and Trust Ratings as the dependent variables.  

Planned analyses for this project included analyzing the above models with two 
covariates: The IPIP Propensity to Trust Scale and the Social Perspective Taking Scale to 
control for participants’ general trust in others and ability to engage in perspective taking – two 
attributes important for the study methodology to be successful. One of these models revealed 
slightly different results than the analysis without covariates, and is mentioned in the results 
section. For the three other models, inclusion of these two variables led to similar results as the 
analyses without covariates. These analyses are presented in the supplementary analyses to 
this chapter (Appendix K).  

ANOVAs were utilized (rather than MANOVAs) because the two dependent measures 
(Trust Game and Trust Ratings) were only moderately correlated, r  = .24, p < .01. To confirm 
the differences in the dependent measures, we ran a mixed between and within subjects 
MANOVA. This analysis revealed a significant interaction between the type of trust (Z scores of 
Trust Game results vs. Trust Ratings), the type of action (cooperative vs. mundane), and the 
type of observation (observed, no observers, accidentally observed), Wilks = .980, F(2, 419) = 
4.31, p < .05, ωp

2= .015, Figure K1 (Appendix K). The small correlation suggests that the two 
variables are not highly related, and the MANOVA confirms that the two trust variables differ 
significantly from one another according to action and observation conditions. Due to the 
differences in the trust variables they were not combined into a multivariate analysis and were 
analyzed separately. 
 

3. RESULTS 
 
For analyses where all factors are manipulated the less-biased partial omega-squared was 
favoured over partial eta-squared. Partial Omega-squared was calculated using Daniel Lakens’ 
effect size calculation spreadsheet (2015). Null hypothesis tests were conducted in SPSS 
version 22.  
 
Individual differences  
 
Social Value Orientation. Of the 459 participants, 273 (59.5 %) were deemed as having a 
prosocial orientation, 124 (27.0 %) an individualistic orientation, and 17 (3.7 %) a competitive 
orientation. Another 31 (6.7 %) could not be classified due to inconsistent choices. Lastly, 14 
(3.1%) were excluded because they did not answer enough SVO items to be classified as 
having any specific orientation.  

Those with individualistic and competitive orientations are typically combined into a 
single category for analysis because they both have a self-oriented disposition (Derks, Lee & 
Krabbendam, 2014; Van Lange & Liebrand, 1991). Due to the small number of participants 
categorized as having a competitive orientation, individualists and competitors were combined 
into a single category, the proselfs.  Therefore, out of the 414 participants included in analyses, 
65.9% were categorized as prosocials and 34.1% as proselfs. 
 
Primary Analyses 
 
Hypothetical Trust Game results: Player 1 Trust Decision. Cooperative Actions were trusted 
more than Mundane Actions, MD = 6.52, F(1, 426) = 5.78, p <. 05, ωp

2= .011, Figure 1.1.1. No 
interactions between Action and Observation conditions were found in this analysis and there 
was no main effect of observation (ps > .144).    
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When covariates were entered into the analysis, a trending interaction between Action 
condition and Observation condition was found, F(2, 406) = 2.44, p = .089, ωp

2= .007. Post hoc 
analyses with Tukey’s HSD found that within the No Observers condition, Cooperative Actions 
were trusted more than Mundane Actions, MD = 15.30, SE = 4.69, 95CI[6.08, 24.52], p  < .05. 
Additionally, participants entrusted Cooperative actors with more money when there were No 
Observers compared to when there were Observers Present , however this result was trending, 
MD = 8.30, SE = 4.72, 95CI[-17.57, .97], p = .089. Figure 1.1.1 presents this interaction. 
Furthermore, cooperative actors were trusted more than mundane actors, MD = 6.71, F(1, 394) 
= 5.81, p <. 05, ωp

2= .012, and the IPIP Propensity to Trust was significant in this model, (F(1, 
394) = 8.69, p <. 001, ωp

2= .019.  
 

Trust Ratings. Levene’s test of equality of variance was violated, F(14, 408) = 3.10, p < .001, so 
the following results should be interpreted with caution. A univariate analysis revealed that 
Cooperative Actions were trusted more than Mundane Actions, MD = 6.02, SE = .87, 95CI[4.32, 
7.72], F(1, 408) = 50.42, p < .001, ωp

2= .108. There was no main effect of observation and 
Action and Observation did not interact (ps > .344).  Data is presented in Figure 1.1.2. 

 

 
 
Figure 1.1.1. Mean amounts entrusted (± 95% C.I.) in a Hypothetical Trust Game according to 
action and observation condition. The interaction effect was trending when covariates were 
included in the analysis.  
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Figure 1.1.2. Mean Trust Ratings (± 95% C.I.) according to action and observation condition.  
 
Exploratory Analyses 
 
Hypothetical Trust Game results: Player 1 Trust Decision. Prosocial participants entrusted more 
money in the Trust Game than did proselfs, MD = 13.56, SE = 2.94, 95CI[7.89, 19.34] F(1, 394) 
= 19.66, p <. 001, ωp

2= .039. No other main effect or interaction between SVO, Action condition 
or Observation condition was observed (ps > .121). Means are presented in Table 1.1.1. 
 
Trust Ratings. There were no interactions between SVO, Action type or Observation condition 
and no main effect of SVO on Trust Ratings (ps > .177). Means are presented in Table 1.1.1. 
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Table 1.1.1 
 
Means from the two Exploratory Analyses 
 

 Conditions    95% CIs 

Dependent 
Variable 

Action 
Condition 

Observation Condition SVO n M SE Lower Upper 

Trust  Cooperative No Observers Prosocial 45 55.70 4.20 47.45 63.95 
Game   Proself 25 33.95 6.01 22.13 45.77 
($0 - $100)  Observers Present Prosocial 47 45.40 4.07 37.39 53.41 
   Proself 17 35.28 7.03 21.44 49.11 
  Accidental Observers Prosocial 43 54.18 4.28 45.77 62.59 
   Proself 30 34.50 5.08 24.51 44.49 

 Mundane No Observers Prosocial 48 41.17 4.02 33.26 49.08 
   Proself 22 24.10 5.99 12.32 35.87 
  Observers Present Prosocial 46 41.82 4.12 33.73 49.92 
   Proself 22 42.18 6.02 30.35 54.01 
  Accidental Observers Prosocial 42 50.45 4.56 41.47 59.42 
   Proself 25 36.26 5.88 24.70 47.83 

Trust 
Ratings 

 
Cooperative 

 
No Observers 

 
Prosocial 

 
44 

 
38.85 

 
1.34 

 
36.22 

 
41.48 

(0 - 54)*   Proself 24 37.08 1.91 33.33 40.83 
  Observers Present Prosocial 46 39.97 1.30 37.42 42.52 
   Proself 15 41.74 2.34 37.13 46.35 
  Accidental Observers Prosocial 43 40.64 1.35 37.99 43.29 
   Proself 29 39.23 1.63 36.02 42.43 

 Mundane No Observers Prosocial 47 33.74 1.28 31.22 36.26 
   Proself 20 35.03 1.97 31.12 38.90 
  Observers Present Prosocial 47 32.03 1.28 29.51 34.56 
   Proself 18 34.88 2.09 30.78 38.98 
  Accidental Observers Prosocial 38 33.33 1.56 30.27 36.40 
   Proself 25 31.75 1.85 28.10 35.39 

*Note. Trust Ratings were measured on a 7-point Likert Scale (e.g. 1-7). To facilitate interpretation of the means, I 
converted these ratings to 0-6, resulting in an overall range of 0-54.  
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4. DISCUSSION   
 
In this experiment, we set out to test three predictions: (1) Participants will trust target actors 
less when there are observers present (e.g. when there are reputational incentives) compared 
to actors with no knowledge of observation, (2) Trust will not differ between the No Observers or 
Accidental Observers condition because target actors have no knowledge of observation, and 
(3) Trust will not vary when target actors performing a mundane action that contains no 
reputational information. 

In the Trust Game, the results partially supported our predictions. Participants entrusted 
more money in the No Observers condition compared to the Observers Present Condition when 
target actors were performing a cooperative action (e.g. which contains reputational 
information).  However, there were no differences between the Observers Present and 
Accidental Observers conditions. This pattern of results suggests that participants are more 
skeptical of actors when Observers are Present, despite the actor having no knowledge of 
observation. Participants trusted Cooperative actors more than Mundane actors when there 
were No Observers because they established a reputation as a cooperator, while Mundane 
actors did not. Without a cooperative reputation, participants were more skeptical of future 
actions. Meanwhile for Cooperative actors, they have no potential for ulterior motives, resulting 
greater trust. The other two conditions did not differ based on action type because the presence 
of observers led to the same amount of skepticism as when the actors did not have a 
cooperative reputation.    

Trust Ratings results did not match our predictions. Trust ratings required more 
conscious deliberation than the Trust Game. As such, answers on this scale would have been 
more sensitive to the limitations mentioned below.   
 SVO did not interact with the type of action or situation, suggesting that prosocials and 
proselfs use similar trusting mechanisms. However, future studies designed to test this 
hypothesis should be conducted.    
 
Study limitations 
 
There were several limitations to this study which may have compromised the results. First of 
all, the hypothetical nature of the Trust Game had no real incentives or risk of loss. Participants 
may have behaved differently if there was real money at stake (Ferrey & Mishra, 2014).  

Additionally, recent research on the Amazon Mechanical Turk (MTurk) population 
suggests that using non-naïve participants can reduce effect sizes (Chandler et al., 2015). A 
small number of “professionals” dominate survey responses on MTurk (Chandler, Mueller & 
Paolacci. 2014). Furthermore, several studies have used economic games on this site (e.g. 
Amir, Rand & Gal, 2012; Rand, 2012). Consequently, the non-naïve participant pool may have a 
set level of trust/cooperation that they’re used to responding on all surveys and are therefore 
unaffected by situational variables. When we designed this study, the studies presenting this 
data were not yet available. Slightly older research suggested that economic games run on 
MTurk were comparable to those run in labs (Amir, Rand & Kobi Gal, 2012), however within the 
discrepancy of a few years the MTurk population would have gained much more experience 
with these games. To address this limitation, we replicated this study in a student population 
(Experiment 1B). Future directions and applications of this research are discussed at the end of 
this chapter.  
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CHAPTER 1B: Experiment 2 
 

1. Introduction 
 
In Chapter 1A we presented evidence from an original experiment showing that individuals 
respond to incentivized situations when determining who to trust. Results for the Trust Game did 
not reach traditional significance and results from the Trust Ratings did not match our 
predictions. Furthermore, data was collected in a non-naïve sample, which can lead to smaller 
effect sizes. Thus, to determine if there was a true effect, we aimed to replicate this study to 
determine if people employ cues observation to assess others’ trustworthiness.  

As in the previous chapter the specific predictions we test are:  
(1) Participants will be more skeptical of a target actor’s motives when they perform a 

cooperative action when observers are present compared to when there are no 
observers. 

(2) Trust will not differ between the No Observers condition and Accidental Observers 
condition because the target actors have no context-specific incentives to act 
cooperatively. 

(3) Trust will not vary with environmental incentives when targets are performing a 
mundane action that contains no reputational information. 

 
2. METHODS 

 
Participants 
 
We used the undergraduate participant pool at the University of Guelph to recruit participants. A 
total of 603 students (62.5% female; M = 19.78, SD  = 1.90, range: 18 - 44) participated in the 
online study and received 0.5 course credit for their time.  
 
Stimuli 
 
Vignettes. Scenarios 1 and 3 from Experiment 1 (see Appendix A) were analyzed to increase 
statistical power. Each participant read a single vignette which varied on two dimensions: (1) 
type of action performed (cooperative or mundane), and (2) presence and knowledge of third-
party observers (No Observers, Observers Present, Accidental Observers). Third-party 
observers are witnesses of the action performed that did not directly benefit from the actor’s 
actions. We attempted to collect some data for Scenario 2, however there were not enough to 
include in the analysis, so these were excluded. Similar results were obtained when the data 
from Scenario 2 was included. These analyses are available upon request.  
 
Measures 
 
We assessed the following measures: Perceived Trust of Actor Scale (also termed “Trust 
Ratings”, see Appendix E), the Hypothetical Trust Game, Demographic Information, Social 
Perspective Taking Propensity Scale, the Interpersonal Psychology Item Pool (IPIP) Propensity 
to Trust NEO-120-A1 Scale, and the Social Value Orientation Scale. For a full description of 
these measures, see the Methods section of Experiment 1. I also assessed the following 
measures: 
 
Expected Returns and Trust Confidence. If participants entered a number greater than zero in 
the Hypothetical Trust Game, participants were subsequently asked how much they believed 
the actor would return to them in the trust game and how confident they were that the actor 
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would return money on a 5-point Likert scale from 1 (Very doubtful) to 5 (Very positive). Upon 
examination of the data, however, it was clear that participants did not adequately understand 
the question about Expected Returns. Although the amount Player 2 received was presented to 
them, they often stated that they expected more than this amount to be returned to them. 
Additionally, this question was only asked to participants who sent money in the Trust Game 
(excluding selfish/untrusting individuals), therefore biasing the results. Due to these two 
limitations, this variable was excluded from analyses.  
 
Autism Quotient. Participants completed the 50-item Autism Quotient scale (Baron-Cohen, 
2001), which assesses five different areas of autism: social skills, attention switching, attention 
to detail, communication, and imagination (Baron-Cohen et al., 2001). Participants rated 
agreement with the statements on a four-point scale (Definitely agree – definitely disagree). If 
participants either reported agreement to the autistic-like behaviour (either mildly or strongly), 
they received 1 point. Points were tallied to produce participants’ Autism Quotient (Baron-Cohen 
et al., 2001). This scale was used as a social perspective taking measure because Autism is 
characterized by abnormalities in social and communication development and limited 
imagination (American Psychiatric Association [APA], 2013), which are important factors in the 
ability to take others’ perspectives and in assessing the scenarios presented in the current 
study.  
 
Procedure 
 
After participants logged on to the online participant pool (SONA) and signed-up for the study, 
they were randomly assigned to one of 18 conditions (3 vignettes X 2 types of action X 3 
conditions of observation).  

Participants completed demographic questions, the social perspective propensity scale, 
the triple-dominance measure of SVO, the Autism Spectrum Quotient and the IPIP propensity to 
trust scale. After these measures, participants read one of the 18 vignettes and they completed 
trust ratings of the actor described in the vignettes. Subsequently, participants were presented 
with the hypothetical Trust Game. Participants were then debriefed and course credit was 
granted within 24 hours of study completion.  
 
Analyses 
 
Power Analyses. As in Experiment 1, 432 participants were required to meet power 
requirements. We collected data from 603 participants.  Therefore, the minimum requirement 
was exceeded.  
 
ANOVAs. In addition to the two ANOVAs from Experiment 1, I conducted an additional ANOVA 
with Trust Confidence entered as the dependent variables. Another model that included SVO 
was analyzed for the exploratory analyses. 

As in Experiment 1, we planned to use the IPIP Propensity to Trust Scale and the Social 
Perspective Taking Scale as covariates. In addition to these two measures, we added the 
Autism Quotient, to better assess participants’ ability to engage in perspective taking – two 
attributes important for the study methodology to be successful. For all models, inclusion of 
these variables led to similar results. Thus, we present results without covariates. Analyses with 
covariates are included in the supplementary analyses to this chapter. One of these models 
revealed slightly different results than the analysis without covariates, and is mentioned in the 
results section.  

I used ANOVAs because Cronbach’s alpha revealed that the three dependent measures 
(hypothetical Trust Game, Trust Confidence, and Trust Ratings) had low reliability (α = .50), 
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suggesting that the behavioural and self-report measures do not measure the same elements of 
the trust construct. Additionally, a mixed between and within subjects MANOVA revealed a 
significant trust type (Z scores of Trust Game results, Trust Ratings and Trust Confidence) by 
observation condition interaction, Wilks = .974, F(6, 1138) = 2.54, p < .05, ωp

2= .008, which 
confirms that the trust variables differ significantly from one another according to observation 
conditions (see Figure L1, Appendix L). Z scores were standardized using the mean and 
standard deviation of each respective scale across all conditions and vignettes. Due to the 
differences in the trust variables they were not combined into a multivariate analysis and were 
analyzed separately. 
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3. RESULTS 
 
Individual differences  
 
Social Value Orientation. Of the 603 participants, 370 (61.4 %) were deemed having a prosocial 
orientation, 82 (13.6 %) an individualistic orientation and 42 (7.0 %) and competitive orientation. 
Another 100 (16.6 %) could not be classified due to inconsistent choices. Lastly, 9 (1.5 %) were 
excluded because they did not answer enough SVO items to be classified as having any 
specific orientation.  

Those with individualistic and competitive orientations were combined into a single 
category, proselfs, because of the small number of individuals of each orientation in comparison 
to the prosocials.  Of the 494 participants included in analyses, 61.4 % were categorized as 
prosocials and 20.6 % as proselfs. 
 
Primary Analyses 
 
Hypothetical Trust Game. There were no main effects or interactions between Action and 
Observation condition in this model (Table 1.2.1) (ps > .072). However, when covariates were 
included in the analysis, different results were returned. 

The interaction between Action and Observation condition was trending when covariates 
were included in analyses, F(2, 370) = 2.73, p = .067, ωp

2= .009. Pairwise analyses corrected 
with Tukey’s HSD found that Cooperative Actions were only trusted more than Mundane actions 
when Observers were Present, MD = 14.29, SE = 5.12, 95CI[4.22, 24.36], p  < .05  Within in the 
Mundane Action condition, actors were trusted less when Observers were Present compared to 
No Observers and Accidental Observers, MD = -8.15, SE = 5.17, 95CI[-18.32, 2.02], p  = .116, 
and MD = -10.95, SE = 5.12, 95CI[-21.02, -.88], p  > .05, although these results did not reach 
significance.  Additionally, there were no significant differences among Observation conditions 
when actors performed Cooperative Actions (Figure 1.2.1). 

 
Trust Ratings. There was a significant univariate effect for observation condition, F(1, 564) = 
5.47, p < .01, ωp

2= .008, where actors in the Observers Present condition were trusted less than 
both actors in the No Observers condition, MD = -2.53, SE = .89, 95CI[-4.62. -.43], p < .05 and 
Accidental Observers conditions, MD = -2.69, SE = .89, 95CI[-4.78, -.61], p < .01. Additionally, 
Cooperative actors were trusted more than Mundane actors, F(1, 570) = 31.02, p < .001, ωp

2= 
.050. Action and Observation did not interact (p > .9). Results are presented in Figure 1.2.2. 
 
When analyzing Trust Confidence, we did not find any significant main effects of Observation 
Type or Action Type, nor did we find any significant interactions (ps > .117). Means are 
presented in Table 1.2.1. 
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Figure 1.2.1. Mean amounts entrusted (± 95% C.I.) in a Hypothetical Trust Game according to 
Action and Observation conditions. Covariates were included in this analysis.  
 

 
 

Figure 1.2.2. Mean Trust Ratings (± 95% C.I.) according to Action and Observation conditions.  
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Table 1.2.1 
 
Trust Game and Trust Confidence Means from Primary Analyses (without Covariates) 
   

 Conditions    95% CIs 

Dependent 
Variable 

Action 
Condition 

Observation 
Condition 

n M SE Lower Upper 

Trust Game Cooperative No Observers 113 40.45 2.86 34.84 46.05 
(0-100)  Observers Present 109 45.09 2.91 39.37 50.81 
  Accidental Observers 107 44.50 2.94 38.73 50.27 

 Mundane No Observers 103 42.42 2.97 36.58 48.25 
  Observers Present 114 35.86 2.82 30.32 41.40 
  Accidental Observers 111 43.41 2.86 37.81 49.02 

Trust Confidence Cooperative No Observers 109 3.30 .13 3.05 3.55 
(1-5)  Observers Present 109 3.44 .14 3.17 3.70 
  Accidental Observers 105 3.48 .13 3.22 3.75 

 Mundane No Observers 96 3.26 .14 2.99 3.53 
  Observers Present 110 3.37 .13 3.12 3.63 
  Accidental Observers 108 3.38 .13 3.12 3.63 

 
Exploratory Analyses 
 
Social Value Orientation did not interact with Action condition or Observation condition in any of 
the following models: Hypothetical Trust Game, Trust Ratings or Trust Confidence. For the 
Hypothetical Trust Game, Prosocials entrusted more money towards actors than did proselfs, 
F(1, 482) = 2.94, p =.087, ωp

2= .004. Although this result did not reach statistical significance, it 
was trending. This is consistent with Kanagaretnam, Mestelman, Nainar and Shehata (2009) 
results, who found that prosocials were marginally more trusting than proselfs. Means from the 
present analyses are presented in Table 1.2.2. 
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Table 1.2.2 
 
Trust Game, Trust Ratings, and Trust Confidence Means from Exploratory Analyses (without 
Covariates) 
 

 Conditions    95% CIs 

Dependent 
Variable 

Action 
Condition 

Observation Condition SVO n M SE Lower Upper 

Trust Game Cooperative No Observers Prosocial 79 43.68 3.45 36.80 50.55 
(0-100)   Proself 20 27.35 6.92 13.76 40.94 
  Observers Present Prosocial 71 47.52 3.63 40.38 54.64 
   Proself 25 47.16 6.35 34.67 59.64 
  Accidental Observers Prosocial 58 49.74 3.96 41.96 57.52 
   Proself 26 37.00 5.94 25.33 48.67 

 Mundane No Observers Prosocial 56 41.24 4.07 33.24 49.25 
   Proself 27 44.01 5.72 32.76 55.25 
  Observers Present Prosocial 68 38.62 3.82 31.10 46.13 
   Proself 24 34.00 6.44 21.34 46.67 
  Accidental Observers Prosocial 37 45.48 3.54 38.53 52.44 
   Proself 14 43.44 8.91 25.94 60.94 

Trust 
Ratings 

 
Cooperative 

 
No Observers 

 
Prosocial 

 
78 

 
36.48 

 
1.19 

 
34.15 

 
38.82 

(0-54)   Proself 20 37.36 3.19 31.10 43.63 
  Observers Present Prosocial 69 34.85 1.38 32.13 37.57 
   Proself 25 33.77 1.91 30.01 37.52 
  Accidental Observers Prosocial 56 37.04 1.65 33.80 40.27 
   Proself 25 34.12 2.36 29.47 38.76 

 Mundane No Observers Prosocial 54 31.37 1.53 28.37 34.37 
   Proself 25 34.54 3.11 28.43 40.66 
  Observers Present Prosocial 64 29.32 1.51 26.36 32.28 
   Proself 22 29.72 3.16 23.52 35.92 
  Accidental Observers Prosocial 71 33.25 1.80 29.71 36.80 
   Proself 14 30.25 2.69 24.96 35.54 

Trust 
Confidence 

 
Cooperative 

 
No Observers 

 
Prosocial 

 
76 

 
3.32 

 
.15 

 
3.03 

 
3.61 

(1-5)   Proself 20 3.13 .14 2.85 3.41 
  Observers Present Prosocial 71 3.40 .21 2.98 3.82 
   Proself 25 3.17 .25 2.67 3.67 
  Accidental Observers Prosocial 58 3.39 .14 3.11 3.68 
   Proself 25 3.48 .13 3.21 3.74 

 Mundane No Observers Prosocial 51 3.54 .22 3.10 3.96 
   Proself 26 3.29 .25 2.79 3.77 
  Observers Present Prosocial 65 3.59 .14 3.32 3.87 
   Proself 23 3.48 .14 3.21 3.75 
  Accidental Observers Prosocial 69 3.28 .25 2.79 3.77 
   Proself 14 3.42 .31 2.81 4.02 
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4. DISCUSSION 
 
In this experiment, we set out replicate the results from Chapter 1A. Specifically, we set out to 
test three predictions: (1) Participants will be more skeptical of a target actor’s motives when 
they perform a cooperative action when observers are present compared to when there are no 
observers. (2) Trust will not differ when there are no observers, or when targets have no 
knowledge of observation because they have no knowledge of potential reputational incentives, 
and (3) Trust will not vary in the Mundane action conditions because there are no reputational 
information. 
 Targets that performed a cooperative action when Observers were Present were 
entrusted with more money than those in the No Observers and Accidental Observers 
conditions, however this result was trending. Additionally, in the Observers Present condition, 
participants entrusted more money to target actors when they were performing a cooperative 
action, suggesting that when target actor had the potential to gain a good reputation, 
participants trusted the actors more.  As such, Trust Game results did not support our 
hypotheses.  
 For Trust Ratings, a different pattern was observed – actors were trusted less when 
Observers were present compared to when target actors had no knowledge of observation. 
These results supports the idea that the difference in trust evaluations may have been a 
function of trust type – that is for the Trust Game, a hypothetical behavioural measure of trust, 
participants trusted more when the situation suggested that actors would be trustworthy (i.e. 
when there were people around). For trait measures of trust such as the Trust Ratings, 
however, participants judged actors to be less trustworthy when they had the potential for 
ulterior motives (e.g. Observers Present), than actors who had no knowledge of observation. 
Trust rating results supported our predictions that individuals who perform a public cooperative 
action will be trusted less than people who are not knowingly observed, and that will not their 
trust will not differ between the No Observers and Accidental Observers conditions.  

The above results suggest that participants use environmental cues to inform trust 
judgments. Specifically, participants increase amounts entrusted when target actors are in a 
situation that suggests they will act in a trustworthy manner (i.e. Observers Present), however, 
these circumstances lead participants to believe that these actors have less trustworthy traits 
(i.e. as a person, they are less trustworthy). Future studies should examine Trust Game results 
after a time delay and stress that participants are no longer in an incentivized scenario. In this 
type of experiment, Trust Ratings and Trust Game results (i.e. trait trust and situational trust) 
should yield the same pattern of results.  

Trust did not differ for Trust Confidence, which was only answered by participants who 
had entrusted money, therefore excluding participants who were not trustful (or were selfish). As 
such, data for this measure were biased. Trust Confidence ratings were fairly high (~3.1 - 3.5) 
on a 5-point Likert scale, suggesting some variation in the data was not obtained. In fact, 67% of 
participants answered either a 3 or 4 on this question. This is most likely because only 
participants who entrusted money answered this measure. For future research, Likert scales 
with 7 or 9 items should be used to assess Trust Confidence. Additionally, all participants 
should be given this question. These limitations, in addition to others discussed below, may 
account for the null results obtained in this measure.   

Lastly, trust did not interact with SVO and Action Condition or Observation Condition. 
Our results suggest that prosocials entrust slightly more than proselfs in a Trust Game, 
otherwise they appear to use the same information to make trust judgments. 
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Study limitations 
 
There were several limitations to this study which may have compromised the results. First of all 
in both this study and the study presented in Chapter 1A, demographic questions and 
questionnaires were presented before the dependent measures. Exposure to these scales, 
specifically the trust and perspective taking scales, could have primed participants to think about 
trust and other individuals’ perspectives. With this knowledge, they could have responded 
differently to the vignettes presented, such as taking more care to take the hypothetical actors’ 
perspectives, which would alter their responses. Additionally, these scales could have prompted 
participants to make predictions about study goals and in turn answered in ways that make their 
prediction come true. Thus, a priori presentation of the scales could have altered participants’ 
responses.  
 Additionally, the Trust Game was hypothetical, with no real incentives or risk of loss. 
Participants may have behaved differently if there was real money at stake (Ferrey & Mishra, 
2014).  
 
Why are there discrepant results for Chapters 1A and 1B? 
 
Different patterns of results were obtained for Chapters 1A and 1B for both the Trust Game and 
Trust Ratings results in our primary analyses. These results may have been due to population 
differences: the MTurk population take surveys professionally and have had much exposure to 
economic games, while the undergraduate population had not. Additionally, the undergraduate 
population was exposed to the Autism Quotient scale before completing the Trust Game or 
Trust Ratings, while the MTurk population was not. Exposure to this scale could have primed 
participants to think about social interactions, perspective taking, or even individual differences 
in personality, and prompted participants to make predictions about study goals. These 
predictions could have been different than those made by participants in Chapter 1A because 
the Autism Quotient is a large 50-item measure that contained items such as: “New situations 
make me anxious.” This may have led to predictions that we are looking at how anxiety 
influences trust, etc. If participants biased their answer in accordance with their predictions, this 
could have led to different results for Chapters 1A and 1B. To determine the true effect, without 
priming issues, the study should be replicated with the scales being presented after the 
dependent measures have been assessed.  
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CHAPTER 1C: Experiment 3 
 

1. INTRODUCTION 
 
In Chapters 1A and 1B we presented evidence from an original experiment and replication 
showing that individuals respond to incentivized situations when making trust judgments. 
Although these results were in the same direction as one another, both samples may have been 
compromised with priming – additional scales were presented before the experimental 
manipulation and dependent variable and could have led to biased results. For this reason, we 
replicated the results in a third sample. Exposure to this scale could have primed participants to 
think about trust and perspective taking and prompted participants to make predictions about 
study goals which subsequently biased responses on the dependent measures.  
 

2. METHODS 
 
Participants 
 
We used Amazon Mechanical Turk to recruit 317 participants from the USA with a Human 
Intelligence Task (HIT) approval rate of 90% or over. Participants completed the online study 
and received $0.40 USD as compensation for their time. Of these participants, a final sample of 
236 participants (41.5% female) with a mean age of 36.23 years (SD = 12.47) who correctly 
answered all four comprehension checks were included in analyses.  
  
Stimuli and Measures 
 
Vignettes. Each participant read a single vignette from Scenario 3. Vignettes are presented in 
Appendix A.   
 
Measures. The following measures were assessed: Perceived Trust of Actor Scale (also termed 
“Trust Ratings”, see Appendix E), Demographic Information, Social Perspective Taking 
Propensity Scale, the Interpersonal Psychology Item Pool (IPIP) Propensity to Trust NEO-120-
A1 Scale, and the Social Value Orientation Scale. For a full description of these measures, see 
the Methods section of Experiment 1.  

For this study, participants first read the Trust Game instructions and completed four 
comprehension questions to verify their understanding of the game (see Appendix G). 
Participants entered a numerical amount between 0 and 100 to indicate how much they would 
like to send to the target actor. If participants entered a number greater than zero in the 
hypothetical trust game, participants subsequently indicated how much ‘money’ they believed 
the actor would return to them in the trust game to assess Expected Returns. Upon examination 
of the data, however, it was clear that participants did not adequately understand the question 
about Expected Returns. Although the amount Player 2 received was presented to them, they 
often stated that they expected more than this amount to be returned to them. Additionally, this 
question was only asked to participants who sent money in the Trust Game (excluding 
selfish/untrusting individuals), therefore biasing the results. Due to these two limitations, this 
variable was excluded from analyses. 
 
Procedure 
 
Once participants accepted the online HIT, they were randomly assigned to one of 6 conditions 
(2 types of action X 3 conditions of observation) and redirected to the survey. Participants first 
read the Trust Game instructions, then read one of the six vignettes (in Scenario 3 only), played 
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the hypothetical Trust Game and completed trust ratings. Subsequently, participants completed 
the triple-dominance measure of SVO, the social perspective propensity scale, the IPIP 
propensity to trust scale and demographics questions. Participants were then debriefed and 
presented with a 5-digit completion code to enter on Amazon Mechanical Turk for proof of 
completion to receive their compensation. All HITs with appropriate completion codes were paid 
within 24 hours of study completion.  
 
Analyses 
 
ANOVAs. The same primary and exploratory analyses were conducted as in Chapters 1A and 
1B, with the Trust Game and Trust Ratings, as the dependent variables. ANOVAs were utilized 
because Pearson’s r revealed that the two dependent measures (Trust Game and Trust 
Ratings) were only moderately correlated, r  = .18, p < .05 and a mixed between and within 
subjects MANOVA revealed a trending interaction between trust (Z scores of the Trust Game 
and Trust Ratings) observation condition and action condition, Wilks = .978, F(2, 230) = 2.58, p 
= .078, ωp

2= .013. The interaction suggests that the two trust variables differ significantly from 
one another according to action and observation conditions (Figure M1, Appendix M). Due to 
the differences in the trust variables they were not combined into a multivariate analysis and 
were analyzed separately.  
 

3. RESULTS 
 
Individual differences  
   
Social Value Orientation. Of the 236 participants, 163 (69.07 %) were deemed having a 
prosocial orientation, 59 (25.0 %) an individualistic orientation and 5 (2.1 %) and competitive 
orientation. Another 9 (3.8 %) could not be classified due to inconsistent choices. Participants 
with individualistic and competitive orientations were combined into a single category, proselfs, 
because of the small number of individuals of each orientation in comparison to the prosocials.  
Of the 227 participants included in analyses, 71.8 % were categorized as prosocials and 28.2 % 
as proselfs. 
 
Primary Analyses 
 
There were no significant main effects or interactions in the Hypothetical Trust Game (Figure 
1.3.1), or for Trust Ratings (ps > .280). 
 
For Trust Ratings, Cooperative actors were trusted more than Mundane actors, MD = 7.86, SE 
= 1.14, 95CI[5.61, 10.10], F(1, 230) = 51.67, p <.001, ωp

2= .179. No other main effects or 
interactions were significant (ps > .288). Trust Ratings are presented in Figure 1.3.2.  
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Figure 1.3.1. Mean amount entrusted in the Trust Game (+/- 95% CI) according to Action and 
Observation conditions. 
 
 

 
Figure 1.3.2. Mean Trust Ratings (± 95% C.I.) according to Action and Observation conditions.  
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Exploratory Analyses 
 
Hypothetical Trust Game. Prosocials entrusted more money to actors than did Proselfs, MD = 
18.41, SE = 5.46, 95CI[7.64, 29.19], F(1, 221) = 13.12, p <.001, ωp

2= .052. There was no main 
effect of SVO and SVO did not interact with Action or Observation, (ps > .356). Means are 
presented in Table 1.3.1. 
 
Trust Ratings. There was a significant interaction between Observation condition and SVO, F(2, 
215) = 5.80, p <. 01, ωp

2= .042. Within the Observers Present condition, Prosocials trusted 
actors less than Proselfs, MD = -6.50, SE = 2.33, 95CI[-11.09, -1.91], p < .05, whereas 
Prosocials and Proselfs did not differ in either the No Observers or Accidental Observers 
conditions (both ps >.170). For Observation conditions, Proselfs placed more trust in actors 
when Observers were Present compared to when actors were unaware of the presence of 
observers (Accidental Observers condition), MD = 6.46, SE = 2.56, 95CI[1.41, 11.50], p < .05.  
The opposite pattern was observed for Prosocial participants, who trusted target actors less 
when Observers were Present; this result was trending for the Accidental Observers condition, 
MD = -3.61, SE = 1.56, 95CI[-6.67, -.542], p = .063, however was not significant for the No 
Observers condition. The interaction is presented in Figure 1.3.2 and means from all conditions 
are presented in Figure 1.3.3.  
 

 
 

Figure 1.3.3. Mean Trust Ratings (± 95% C.I.) according to Observation condition and SVO. 
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Figure 1.3.4. Mean Trust Ratings (± 95% C.I.) according to Observation condition and SVO in 
the (A) cooperative condition and (B) mundane condition. 
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Table 1.3.1 
 
Trust Game Means from Exploratory Analyses  
 

 Conditions    95% CIs 

Dependent 
Variable 

Action 
Condition 

Observation Condition SVO n M SE Lower Upper 

Trust  Cooperative No Observers Prosocial 29 56.97 5.99 45.15 68.78 
Game   Proself 10 42.50 10.21 22.38 62.62 
  Observers Present Prosocial 33 53.67 5.62 42.62 64.77 
   Proself 7 30.14 12.20 6.20 54.19 
  Accidental Observers Prosocial 28 55.68 6.10 43.66 67.70 
   Proself 15 37.60 8.33 21.17 54.03 

 Mundane No Observers Prosocial 29 55.52 5.99 43.70 67.33 
   Proself 12 39.50 9.32 21.13 57.87 
  Observers Present Prosocial 25 64.00 6.46 51.28 76.72 
   Proself 7 46.43 12.20 22.38 70.48 
  Accidental Observers Prosocial 19 51.84 7.40 37.25 66.44 
   Proself 13 35.00 8.95 17.35 52.65 

 



31 
 

4. DISCUSSION 
 
The results did not replicate the experiments presented in Chapter 1A and 1B. Trust Game 
allocations and Trust Ratings did not vary with Action or Observation condition. However, in the 
exploratory analyses, Trust Ratings varied with Observation condition and Social Value 
Orientation. Proself participants trusted observed actors more than unobserved actors, while 
Prosocial participants did not. Although the interaction between Action, Observation and SVO 
was not significant, this effect appears to be mostly driven by cooperative actions. Prosocials, 
on the other hand, trusted observed actors who were unaware of the observation more than 
actors who were aware that they were being observed. These results were not found for the 
Trust Game. As such, the Trust Ratings results in this study suggest that participants do use 
observation information to adjust their trust; however the response to the observation is 
dependent on the perceiver’s Social Value Orientation. This finding is consistent with previous 
studies suggesting that people tend to assume that most others will pursue social value 
orientations consistent with their own (i.e. prosocials think most people would pursue a prosocial 
orientation, proselfs a proself orientation) (Kuhlman & Wimberley, 1976). That is, proselfs 
increase generosity when they are observed compared to when they are anonymous. As a 
result, they believe that others will be more generous (or more trustworthy) when they are also 
observed (Bogaert, Boone & Declerck, 2008). Actors performing cooperative actions in the 
presence of others would confirm this belief, which may be why proselfs trust these actors more 
than in the mundane condition. On the other hand, Prosocials are cooperative despite 
observation. They are sensitive to cues suggesting ulterior motives (i.e. being cooperative for 
personal gain) to protect themselves against exploitation (Buss & Duntley, 2008). As a result, 
they would trust actors with no knowledge of observation more than those who might have 
ulterior motives in cooperation (e.g. cooperative actors with knowledge of observation) (Bogaert, 
Boone & Declerck, 2008). 
 
Addressing the discrepancies between Chapters 1A, B and C 
 
The differences between this study (1C) and Chapters 1A and 1B may have been due to a few 
different factors. The first is that participants in studies 1A and 1B were exposed to the trust and 
perspective taking scales before the dependent measures, which could have prompted the 
imagining of study hypotheses and responding in accordance to these ideas. These priming 
effects were absent in the present study. Additionally the discrepancies may have been due to 
methodological differences. That is, only one scenario was replicated in this study as compared 
to three scenarios in Chapter 1A and two in 1B. Thus, this study may have been more 
vulnerable to idiosyncratic factors of the specific vignette tested. For example, in the ‘Mundane 
Condition’ of Scenario 3, the target actor took a ball out of the water and placed it on the beach. 
This could have been perceived as a cooperative action, albeit not as cooperative as saving a 
drowning boy in the Cooperative condition. Thus, the effect between Cooperative and Mundane 
condition would have been reduced. Additionally, more detailed instructions were presented for 
Chapter 1C with comprehension checks. Participants who failed these checks were not included 
in the sample. There was no data quality control for Chapters 1A or 1B, and as such there 
would have been more noise. In this chapter, there was also a much smaller sample size which 
would have reduced the study’s power to detect a true effect.  
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CHAPTER 1D: Combined Analyses 
 

1. INTRODUCTION 
 
In Chapters 1A, 1B and 1C we presented three replications an original experiment suggesting 
that people respond to observation when making trust judgments. To determine the overall 
effect, we analyzed the combined data of all three studies.  
 

2. METHODS 
 
Analyses  
 
The same ANOVAs were conducted as in the previous chapters. Analyses with the IPIP 
Propensity to Trust and Social Perspective Taking Scales entered as covariates are presented 
in Appendix N.  

 
 

3. RESULTS 
 
Primary Analyses 
 
Hypothetical Trust Game. Cooperative Actors were entrusted with more money than Mundane 
Actors, MD = 3.73, F(1, 1330) = 5.32, p < .05, ωp

2 = .003. There was no main effect of 
Observation, and Observation and Action did not interact (ps > .81) (Figure 1.4.1). 

 
Figure 1.4.1. Mean dollar amounts entrusted in the hypothetical Trust Game (+/- 95% CI) 
according to Action and Observation conditions.  
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Trust Ratings.  Trust Ratings varied with observation, F(2, 1282) = 4.91, p < .01, ωp
2 = .006. 

Participants trusted actors less when Observers were Present compared to the Accidental 
Observers condition, MD = -1.84, 95CI[-3.24, -.23], p < .01, and the No Observers condition, 
MD = -1.25, 95CI[-2.69, .11], p = .078, although the latter was trending2. Pairwise comparisons 
were corrected with Tukey’s HSD. Action and Observation condition did not interact (p = .489).  

 
Figure 1.4.2. Trust Ratings from the three studies (+/- 95% CI) by Action and Observation 
conditions.   
 
 

                                                           
2 Note that when this analysis included the IPIP Propensity to Trust and the Scale Perspective Taking Scales as 
covariates this effect was no longer trending, it was significant (Appendix N). 
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Exploratory Analyses 
 

Hypothetical Trust Game. Prosocials entrusted more money than did proselfs, MD = 
10.52, F(1, 1165) = 30.54, p < .001, ωp

2 = .025. SVO, Action Condition and Observation 
condition did not interact (p = .739). See Figure 1.4.3. 

 

 
 
Figure 1.4.3. Mean dollar amounts entrusted in the hypothetical Trust Game (+/- 95% CI) 
according to SVO and Observation condition when (A) cooperative actions were performed and 
(B) mundane actions were performed. 
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Trust Ratings. There was a significant interaction between Observation Condition and SVO, F(2, 
1133) = 4.18, p < .05, ωp

2 = .006. Prosocials trusted actors in the Accidental Observers 
condition more than those in the Observers Present condition, MD = 5.10, p < .01. There were 
no differences among Observation conditions for proselfs. Additionally, within the Accidental 
Observers Condition, prosocials trusted actors more than proselfs, MD = 2.64, p < .05. 
Cooperative actions were trusted more than Mundane actions, MD = 5.10, F(1, 1133) = 77.70, p 
< .001, ωp

2 = .004. (Figure 1.4.4) 
 

 
 
Figure 1.4.4. Mean Trust Ratings (+/- 95% CI) of actors according to Observation condition and 
social value orientation when (A) cooperative actions were performed and (B) mundane actions 
were performed. 
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4. DISCUSSION 
 
In this chapter, we investigated the influence of observation and action type on trusting 
behaviour. We predicted that (1) participants would be more skeptical of the future cooperative 
behaviours of individuals who perform a cooperative action when observers are present 
compared to when there are no observers, (2) trust would not differ when there are no 
observers, or when targets have no knowledge of observation because the target actors have 
no knowledge of observation, and (3) trust will not vary with observation when targets are 
performing a mundane action that contains no reputational information. Predictions 1 and 2 
were partially supported.  

For Trust Ratings, participants trusted actors less when participants had the ability to 
earn a favourable reputation (i.e. Observers Present) than in conditions without reputational 
incentives (i.e. No Observers, Accidental Observers). This result suggests that people are more 
skeptical of a person’s trustworthiness when there are observers in general. Thus, contextual 
cues of observation reduce the perceived trustworthiness of others. Perhaps, participants trust 
them less because they have potential to gain a good reputation (e.g. ulterior motives to 
cooperation) if they desire to. Future studies could investigate why this effect is occurs.  

The result that Observation did not vary in the Cooperative condition is likely due to a 
limitation throughout the three studies included in this analysis. In the vignettes with “No 
Observers” and “Accidental Observers”, the target actors were helping either a child or an 
elderly couple. Therefore these conditions were not devoid of observers; those being helped 
observed the actions. Although these characters have low ability to reciprocate, they can 
communicate the action to others and thus create reputational incentives. Despite this, there 
were more observers and greater chance to gain a good reputation in the “Observers Present” 
condition. Even though we could have still predicted the same pattern of results with these 
differences, we would expect a smaller effect. This reduced effect size could have accounted for 
the null result obtained within the cooperative condition. This limitation was not present in the 
mundane action condition. As such, our prediction that participants would be more skeptical of 
target actors’ future cooperative intent when observers are present compared to when the actor 
has no knowledge of observation was partially supported. To determine if there is an effect, 
future studies investigating incentivized circumstances that include controls without any form of 
observation should be investigated.  

Additionally, our prediction that trust would not differ when there are no observers, or 
when targets have no knowledge of observation because the target actors have no knowledge 
of observation was supported for Trust Ratings. However, we cannot make this conclusion in 
the cooperative action condition due to the limitation mentioned above.  
 
Trait vs. situational trust: The discrepancy between the Trust Game and Trust Ratings  
 
The hypothetical Trust Game results did not support our predictions. In fact, the only effect 
observed was that cooperative actors were entrusted with more money than mundane actors. 
Why did these results differ from Trust Ratings? First of all, they assess different types of trust. 
The hypothetical Trust Game was a self-report behavioural measure while Trust assessed the 
traits of the hypothetical target actor. Additionally, Trust Game instructions read: “Imagine you 
are now playing a game with (target actor name)” and did not emphasize that the target actors 
were no longer in the situation depicted in the vignette. As a result, participants may have 
thought that they were playing the Trust Game while being observed. This would have 
confounded results, because participants would have expected actors to behave in a more 
trustworthy manner while being observed. Future research should emphasize a time delay after 
the vignette is presented, and highlight that the target actor is no longer being observed. This 
effect would have not been present for Trust Ratings because participants rated how trustworthy 
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they thought the person was, and not how trustworthy they thought the person would be in that 
situation. This discrepancy may account for the different results obtained between the two trust 
measures.  
  
Does a person’s SVO influence trust/skepticism responses to observation?  
 
Results from our exploratory analyses suggest that prosocials and proselfs make different trust 
judgments in response to observation. Prosocials are by default willing to cooperate. Because of 
this, they must attune to signals of trustworthiness to determine the likelihood that their 
cooperative action will be reciprocated and to reduce the potential of being exploited. In 
contrast, proselfs need explicit incentives to cooperate with others because they pursue self-
interest and are thus less vulnerable to exploitation. Therefore they do not need to be as 
sensitive to signals of trustworthiness (Bogaert, Boone & Declerck, 2008). This difference may 
account for the Trust Rating results in this analysis, which suggests that prosocials are more 
skeptical (less trusting) of the target actors when observers were present compared to when 
actors were, or thought they were, alone, whereas proself participants did not vary their Trust 
Ratings of the target actors according to observation condition. This supports prior research 
suggesting that proselfs are less sensitive to cues of trustworthiness (Bogaert, Boone & 
Declerck, 2008). 

For the Trust Game, there was no interaction between SVO and Observation condition. 
Bogaert, Boone and Declerck (2008) suggest that that the relationship between SVO and 
cooperation is moderated by two factors: signals of trustworthiness and explicit incentives to 
cooperate. In the present studies, there were no incentives to cooperate; both the scenario and 
measures were hypothetical. As such, proselfs did not vary their cooperative behaviour with 
observation because they are less sensitive to signals of trustworthiness and require external 
incentives to be cooperative. Future studies investigating this or related concepts should ensure 
there are concrete incentives to obtain relevant responses from proselfs. More research is 
needed to determine if there is an effect.  
 Future studies should continue to investigate how SVO influences evaluations of trust in 
response to contextual cues of observation. Although this was the objective of our exploratory 
analyses, our studies were not specifically designed to test this question and should be 
replicated. Accordingly, this study was underpowered and proselfs were underrepresented. 
Moreover, we combined individualists and competitors into a single category based on previous 
research practices and due to the limited number of individuals in this category. However, there 
is some evidence that suggests they may respond differently to reputational incentives (De 
Cremer & Van Lange, 2001). As such, the current results may not be representative of either 
individualists or competitors and future research could compare the three social value 
orientations.  
 
Study limitations and discrepant results 
 
As mentioned in previous sections, there were several limitations to the studies included in this 
analysis. These limitations include: priming effects, hypothetical situations and measures, 
ineffective manipulation checks, the ‘no observers’ and ‘accidental observers’ conditions were 
not devoid of observation when cooperative actions were being performed, not all mundane 
actions were strictly perceived as mundane, and the studies were not designed to test 
hypotheses regarding SVO. As a result, we have limited abilities to draw specific conclusions. 
Although the meta-analysis highlighted general trends, future research is needed to confirm the 
results of this study.  
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Concluding remarks and future directions  
 
In this chapter, we sought to determine if observation and action type influenced judgements of 
trustworthiness – that is if participants were more skeptical of cooperative signals when target 
actors were being observed compared to when they had no knowledge of observation.  

Despite the limitations of the studies, this chapter contributes to the current 
understanding of how we use contextual cues used to evaluate trustworthiness and who are 
susceptible to these cues.  We conclude that: (1) people are sensitive to cues of observation 
and can use observation to assess how trustworthy the person (i.e. their traits) is, reducing trust 
when there is potential to gain a good reputation, (2) that this effect is not specific to cooperative 
signals, (3) only prosocial individuals adjusts their trustworthiness ratings according to 
contextual cues of observation. To our knowledge, these are all novel contributions to the 
literature.   

These results support prior findings that SVO interacts with contextual cues to affect 
cooperative decisions and extends it to include observation effects. Furthermore, because only 
prosocials were influenced by observation, these findings emphasize that SVO is an important 
factor to consider when studying social interactions (Van Lange et al., 2007). Lastly, this 
research enhances our understanding of how assessments of trustworthiness are made.  
 
 Author Contributions 
 
Amanda Rotella planned and designed study methodology, and collected and analyzed the 
data. Pat Barclay made substantial contributions to all steps in the process and all work was 
done under his supervision.  
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CHAPTER 2 
 

How does thinking about observation influence subsequent cooperative behaviour? 
 

1. INTRODUCTION 
 
Reputational mechanisms have been important in the evolution and maintenance of cooperation 
(Barclay, 2010; Nowak & Sigmund, 2005). Likewise, individuals increase their cooperative 
efforts when being observed or when their actions will be made known to others (Barclay, 2004; 
Barclay & Willer, 2007; Piazza & Berring, 2009; Wedekind & Milinkski, 2000). Subsequently this 
information can be used in social decision making, such as in partner choice (Barclay, 2004; 
Barclay & Willer, 2007; Milinksi, Semman & Krambeck, 2002; Wedekind & Braithwaite, 2002). 
Because of the potential consequences, such as gaining a cooperative partner or failing to, 
people are very sensitive to any cue indicating reputational incentives. Thus, even non-
conscious implicit cues of observation, such as eyespots, influence cooperative responses (also 
termed “eyes effect”). Although eyespot are invalid cues of observation (i.e. there is no actual 
observation and no reputational consequence), people respond as if they were being observed. 
In fact, when exposed to these cues, people increase cooperative even under anonymous 
conditions (Haley & Fessler, 2005).  
 With the exception of Burnham (2003), who investigated if photographs of partners (with 
no real reputational consequences) influenced contributions in a dictator game, few studies 
have focused on priming reputation-relevant stimuli and investigating the associated 
behavioural consequences. At present, most studies have focused on environmental cues of 
reputation, such as eyespots and ambient noises, and have not expanded to the activation of 
cognitive content (Bateson, Nettle & Roberts, 2006; Ernest-Jones et al., 2011; Francey & 
Bergmuler, 2012; Haley & Fessler, 2005).  

One limitation to the research on invalid cues is that they do not investigate how actions 
completed during observation subsequently influence pro-social behaviour. Moral licensing 
theory suggests that when people initially behave in a moral or cooperative way, they 
subsequently behave in an unethical or uncooperative way (Blanken, van de Ven, Zeelenberg, 
2015; Merritt, Effron, & Monin, 2010). This effect has been found in many contexts, including 
donations to charity (Conway & Peetz, 2012; Sachdeva, Iliev, & Medin, 2009), and consumer 
behaviour (Khan & Dhar, 2006). Thus, if people are observed doing a cooperative action, they 
will subsequently behave in a less cooperative way.  
 The majority of the work on invalid cues of observation has focused on generosity 
(Mifune et al., 2010; Oda et al., 2010; Rigdon et al., 2010, Nettle et al., 2010). To extend on the 
above research we examine different types of prosocial decisions: trust, reciprocity and 
benevolence. Trust is considered a prosocial decision because it is a willingness to accept risk 
on the expectation that others have good behaviour and intentions, and can result in a better 
outcome for both parties (Berg, Dickhaut & McCabe, 1995; Rousseau, Sitkin, Burt & Camerer, 
1998).  
 
The Present Study 
 
 Understanding how we evaluate reputational information and calibrate our subsequent 
behavior will give us a better understanding of cooperative motives. Additionally such 
knowledge can provide insights on how we can harness reputation to promote cooperation. We 
extend on previous work by: (1) investigating the influence of cognitive content primes on 
cooperative behaviour, (2) testing alternative mechanistic explanations other than reputation,  
(3) determining if the type of action being performed while being observed influences 
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subsequent behaviour, and (4) examining multiple prosocial behaviours, such as trust, 
reciprocity and benevolence.  

According to the research on eyes effects and associated invalid cues, participants are 
responding to potential fear of punishment or rewards concerning their own reputation (Oda et 
al., 2011). However, they do not eliminate the alternative hypothesis that participants are 
responding to some other aspect of observation. To address this, we introduce two observation-
relevant conditions (1) Being Watched and (2) Watching Others. Being Watched can have 
reputational consequences while Watching Others does not. Thus, we investigate if reputational 
incentives motivate pro-social behavior. 

In this paper, we report the results of an experiment designed to test how priming 
cognitive content subsequently influences prosocial behaviors. We present short vignettes in 
which participants imagine being directly observed (i.e. participants are being observed) and 
indirect observation (i.e. observing someone else). The specific prediction we test is that priming 
participants to think about observation (i.e. priming cognitive content), which is an incentivized 
circumstance (e.g. Being Watched, reputation is relevant) will cause participants to be more 
prosocial compared to circumstances without reputational incentives (e.g. Watching Others and 
Control). 
 
Additional exploratory question 
 
In addition to the above questions, we investigate how individual differences in Social Value 
Orientation influence responses to cues of observation. Social Value Orientation has been 
found to influence cooperative behaviour and strategic decision making. Prosocial individuals 
are typically more cooperative, generous and less strategic than proselfs (De Cremer & Van 
Lange, 2001; Simpson & Willer, 2008; Van Lange, 1999; Van Lange & Visser, 1999). In a study 
by Simpson and Willer (2008) participants played economic games in either a public or private 
setting. Their results revealed that proselfs engaged in strategic decision making, giving much 
less under private conditions, while the differences were minimal for prosocials.  

Although this was not originally planned to be examined in this experiment, looking at 
the influence of invalid cues of observation on social behavior through a lens of individual 
differences in social preferences will provide a clearer understanding of the underlying dynamics 
of cooperative decision making. Moreover, these results will give us insight into mechanisms 
that solicit cooperative behaviour and individual differences in the influence of reputation in 
cooperative motives. If these cues of observation influence subsequent reported pro-social 
inclinations, this experiment would advise researchers about the methodology, the 
circumstances under which cooperation could be elicited, and who is susceptible to these 
manipulations. Therefore we present this data as exploratory models.  

 
2. MATERIALS AND METHODS 

 
Participants 
 
We used Amazon Mechanical Turk to recruit 403 participants from the United States for a 12 
minute study offering $0.45 USD in compensation. 342 participants (47.7% female) passed the 
four comprehension checks (see Appendix A) and were included in analyses. The mean age of 
participants was 31.86 years (SD = 9.55), which ranged from 18 – 66 years. Only participants 
with a Human Intelligence Task (HIT) approval rate of 90% or over were able to accept the 
online HIT. 
 
 
Stimuli 
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Vignettes. Each participant read a single vignette of approximately one paragraph in length.  
Vignettes varied on two dimensions: (1) type of action performed, and (2) observation condition. 
Manipulations are presented below and vignettes are presented in Appendix I. Two control 
vignettes were generated to ensure results were not the product of idiosyncratic factors in each 
vignette. 
 
Action Manipulation. There were two action manipulations: (1) cooperative actions, which 
directly benefited another individual, and (2) mundane actions that did not benefit others. We 
used three distinctly different cooperative actions: helping an old lady, removing garbage for 
oncoming traffic, cleaning up children’s play area in a park. We generated mundane actions by 
substituting the cooperative action with an equivalent action that did not directly benefit another 
individual (picking up one’s own groceries, walking down a street, drinking water).  

To pilot test the above vignettes, 27 additional participants rated how cooperative the 
action was and how trustworthy they believed the actor to be on a 7-point Likert scales. Scores 
were summed across the three vignettes (i.e., range of 3-21). For all three scenarios, paired-
sample t-tests with revealed that participants thought cooperative actions were significantly 
more cooperative (Global Mean = 18.56, SD = 2.97) than the mundane actions (Global Mean = 
10.85, SD = 4.02), t(26) = 8.34, p < .001, and thought actors performing cooperative actions 
were more trustworthy (Global Mean = 18.04, SD = 2.92) than actors performing mundane 
actions (Global Mean = 13.07, SD = 3.12), t(26) = 7.12, p < .001.  
 
Observation Manipulation. For the second experimental manipulation, two observation 
manipulations were used to create a reputation-relevant prime. Scenarios varied based on the 
presence and knowledge of third-party observers. There were three observer variations: 

1. Being Watched. In this condition, participants imagined that they were performing an 
action that was being observed by acquaintances.  

2. Watching Others. In this condition, participants read a scenario in which they were 
observing the actions of acquaintances.  

3. Control. In this last condition, there was no mention of observation.  
 

Measures 
 
Hypothetical Trust Game. To assess trust, participants engaged in a hypothetical Trust Game, 
which is a self-reported measure of behavior to assess trust in the actor. They viewed the 
following instructions: 
 
You are playing a game with another Amazon Mechanical Turk (AMT) Worker, hypothetically. In 
this game:  

- You have $100.  
- You have the option to send some of the money to the AMT Worker. 
- If you choose to send some of the money to your partner, the amount gets tripled by the 

experimenter (i.e. $1 becomes $3, $50 becomes $150). 
- After that, the AMT Worker has the option to send some of the money back to you. 
- So, you have $100. How much would you like to send to the AMT Worker? 

Participants entered a numerical amount between 0 and 100 to indicate how much they would 
like to send to ‘the AMT worker’. 
 
Perceived Trustworthiness: Estimated Return from Trust Game. To determine how trustworthy 
participants believed the AMT worker to be, participants who sent more than $0 were asked 
how much they believed the AMT worker would return to them. However, it was clear that many 



42 
 

participants did not understand this question. Although the amount Player 2 received was visible 
to participants, many exceeded this amount. Additionally, only participants who sent money 
answered this question, biasing the sample to exclude untrustworthy or selfish participants. As a 
result, we excluded this variable from analyses.  
 
Reciprocity. To evaluate reciprocity, participants played four additional Trust Games as Player 
2. They returned money to hypothetical Player 1’s who sent $20 (selfish), $50 (fair), $80 
(generous), and $100 (all-in). Game order was randomized. Amount reciprocated was 
converted to a proportion based on how much participants had sent in the Trust Game and 
averaged.   
 
Benevolence Measure. To ascertain willingness to help, participants completed Griskevicius, 
Tybur, Sundie, Cialdini, Miller and Kenrick’s (2007) benevolence measure. For this, participants 
viewed the following instructions: 

Imagine that you have 60 hr. of free time a month. These 60 hr. include some 
of your evenings and parts of your weekends. We’d like to know how much of 
this time you would consider spending doing volunteer work at some 
organizations in your community. That is, although you would only volunteer at 
one place, we’d like to know how many hours each month you would consider 
volunteering there. 

Participants indicated how much time they would consider volunteering at five following 
organizations: (1) help at a homeless shelter, (2) help build housing for poor families, (3) help 
teach underprivileged youths to read, (4) be a Big Brother or Sister, or (5) help at a children’s 
hospital. Participants indicated how much time they would spend volunteering at each 
organization on an 11-point scale. Each point represented an additional 5 hours, for a total 
range of 0-50 hours. See Appendix J.  Items were summed for analysis (range 0 – 250).  

 
Social Value Orientation Scale. Participants completed the Triple Dominance Measure of social 
value orientation to assess their preference for outcome distributions  (e.g. A – you get 480, 
other gets 80; B – you get 540, other gets 280; C – you get 480, other gets 480) between 
themselves and others (see Appendix D, Van Lange et al., 1997).  
 
Social Perspective Taking Propensity Scale. To assess participants’ frequency of perspective 
taking behaviour the social perspective taking propensity scale was used (Gehlbach et al., 
2008). Participants indicated the frequency of engaging in seven perspective taking behaviours 
(e.g. “How often do you try to figure out how the people around you view different situations?”) 
on a 5-point Likert scale from ‘Almost never’ to ‘Almost all the time’ (see Appendix B). Scores 
were summed for analysis. 
 
Interpersonal Psychology Item Pool (IPIP) Propensity to Trust NEO-120-A1 Scale. To determine 
a person’s general inclination to trust, participants answered the IPIP Propensity to Trust Neo-
120-A1 scale (see Appendix C, Goldberg et al., 2006). Participants rated 9 items, such as “I 
believe that others have good intentions” on a 5-point Likert-scale ranging from 1 (strongly 
disagree) to 5 (strongly agree).  
 
Manipulation Checks. To determine if our experimental manipulations were successful 
participants answered three additional questions on a dichotomous yes-no scale:  

1. Were you alone at the time of the survey? 
2. Did you feel observed while taking the survey? 
3. Did you feel like you were Watching Others? 
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Procedure 
 

After participants accepted the HIT, they were randomly assigned to one of 8 conditions 
(2 [Action Conditions] x 4 [Observation conditions – Being Watched, Watching Others and two 
Controls) and redirected to that survey. After they viewed the Trust Game instructions, 
participants who were assigned to an observation condition entered the names of two 
acquaintances. These names were populated in the vignette, which participants were asked to 
envision. Participants assigned to a control condition did not provide acquaintance information. 
These scenarios are presented in Appendix I.  

After participants read the scenario, they were asked to play the five hypothetical games 
(One Trust Game as Player 1, four as Player 2) with other (hypothetical) Amazon Mechanical 
Turk workers and answer several surveys, outlined above.  
 
Analyses 
 
ANOVAs. Three ANOVAs were conducted to address the primary questions with each of the 
four dependent measures: Hypothetical Trust Game, Proportion sent Back to Player 2, and 
Number of Hours Offered to Volunteer (Benevolence Measure). Observation condition and 
action condition were entered as independent variables. Although three of the dependent 
measures were related to the Trust Game, they have different theoretical implications (i.e. trust, 
generosity) and therefore were analyzed separately. Subsequently, for the exploratory analyses, 
the four models were re-analyzed to include Social Value Orientation. The distinction was made 
because the study was not originally designed to include SVO as an independent variable. As a 
consequence, there are not enough participants in each cell, resulting in low power to detect 
true effects.  

Planned analyses for this project included analyzing the above models with two 
covariates: The IPIP Propensity to Trust Scale and the Social Perspective Taking Scale to 
control for participants’ general trust in others and ability to engage in perspective taking – two 
attributes important for the study methodology to be successful. For all models, inclusion of 
these two variables led to similar results. Thus, we present results without covariates. Analyses 
with covariates are included in the supplementary analyses to this chapter.  
 

3. RESULTS AND DISCUSSION 
 
As in the previous chapter, partial Omega-squared was calculated using Daniel Lakens’ effect 
size calculation spreadsheet (2015). Null hypothesis tests were conducted in SPSS version 22.  
 
Individual differences  
 
Gender Differences. Gender did not interact with Observation Condition or Action Condition in 
any model. As such, it will not be discussed any further.  
 
Social Value Orientation. Of the 342 participants, 231 (67.5 %) were deemed as having a pro-
social orientation, 83 (24.3 %) an individualistic orientation and 8 (2.3 %) and competitive 
orientation. Another 20 (5.8 %) could not be classified due to inconsistent choices.  

Those with individualistic and competitive orientations were combined into a single 
category, the proselfs. Therefore, out of the 322 participants included in analyses, 71.7 % were 
categorized as pro-socials and 28.3 % as proselfs. 
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Manipulation Checks 
 
Participants answered three manipulation checks for observation on a dichotomous yes-no 
scale. There were no differences in number of participants who were alone at the time of the 
survey according to observation condition, χ²(2) = 2.86, p = ns. Additionally, there were no 
differences among observation groups for ‘feeling observed’ while taking the survey and ‘feeling 
like you were Watching Others’, χ²(2) = .50, p = ns and χ²(2) = 2.20, p = ns, respectively. 
Although it may appear that the manipulations were not successful, there were substantial 
limitations to these questions. These implications are further considered in the discussion 
section.  
 
Primary Analyses 
 
Hypothetical Trust Game Results: Player 1 Trust Decisions. Participants primed as ‘Being 
Watched’ entrusted less than participants primed as ‘Watching Others’, MD = -12.24, SE = 4.93, 
95CI[-21.91, -2.55], F(2, 336) = 3.09, p < .05, ωp² = .012, Figure 2.1. Although those ‘Watching 
Others’ entrusted more than controls (MD = 6.57, SE = 4.50, 95CI[-2.30, 15.43]) and controls 
entrusted more than those ‘Being Watched’ (MD = 5.68, SE = 4.49, 95CI[-3.16, 14.51]), 
statistical significance was not reached for either comparison. No other main effects or 
interactions were observed (ps > .455). 
 
Hypothetical Trust Game Results: Average Proportion Reciprocated as Player 2. There was an 
interaction between Action Condition and Observation Condition, F(2, 336) = 5.10, p < .01, ωp² 
= .024. Post-hoc analyses with Tukey’s HSD revealed that participants ‘Being Watched’ in the 
Cooperative Condition returned less money than those in the Mundane Action Condition, MD = -
.080, SE = .026, 95CI[-.131, -.029], p < .05.  Within the Cooperative Condition, participants who 
were ‘Being Watched’ returned less money than participants in the Control Condition, MD = -
.061, SE = .025, 95CI[-120, -.002], p < .05. Within the Mundane Condition, participants ‘Being 
Watched’ returned more than participants in the Control Condition, MD = .054, SE = .025, 
95CI[.001, .106], p < .05, and slightly more than those in the ‘Watching Others’ condition 
although it did not reach statistical significance. Accordingly, there may have been reputational 
concerns in the ‘Watching Others’ condition. Although participants’ acquaintances were not 
depicted as directly observing the participants in the scenario, they did acknowledge that they 
saw participants, therefore suggesting that the participant’s reputation was still relevant.  
Results are presented in Figure 2.2.  
 
Number of Hours to Volunteer: Benevolence. The assumption of homogeneity was violated 
(F(5, 336) = 3.73, p < .01), therefore a square root transformation was applied to the data. This 
transformation was chosen because it is applicable to values of zero and is commonly used for 
count values, such as the benevolence measure. As a result, the data no longer violated the 
assumption of homogeneity of variance. With the transformation there were no significant 
effects of Action Type or Observation Condition on how many hours participants said they would 
volunteer (all Fs < 1.24, all ps > .291). Non-transformed means are presented in Table 2.1.  
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Figure 2.1. Amount entrusted in the hypothetical Trust Game (+/- 95% CI) according to Action 
and Observation condition.  

 

 
Figure 2.2. Mean proportion reciprocated (+/- 95% CI) in the Trust Game.  
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Table 2.1 
 
Benevolence Means from Primary Analyses 
 

 Conditions    95% CIs 

Dependent 
Variable 

Action 
Condition 

Observation 
Condition 

n M SE Lower Upper 

Benevolence: Cooperative Being Watched 46 50.22 6.39 37.65 62.78 
Number of Hours  Watching Others 55 42.27 5.84 30.78 53.76 
Volunteered  Control 72 41.60 5.11 31.55 51.64 

(0 - 250) Mundane Being Watched 52 46.92 6.01 35.10 58.74 
  Watching Others 43 61.28 6.61 48.28 74.28 
  Control 74 41.35 5.04 31.44 51.26 

 
 
Exploratory Analyses: How Social Value Orientation (SVO) Affects Responses to 
Observation 
 
Action and Observation conditions did not interact with SVO for how much participants 
entrusted in the hypothetical Trust Game or for the number of hours offered to volunteer (i.e. 
benevolence) (all Fs < 1.53, all ps > .216; Table 2.2).   
 
Hypothetical Trust Game Results: Average Proportion Reciprocated as Player 2. The 
assumption of homogeneity was violated, F(11, 310) = 6.78, p < .001. When data was 
transformed with a square root transformation, the assumption remained violated. Therefore, 
the analyses below were continued without being transformed and should be interpreted with 
caution. 

There was an interaction between Action Condition and SVO, F(1, 310) = 5.57, p < .05, 
ωp² = .014. Post-hoc analyses with Tukey’s HSD revealed that prosocials gave back a higher 
proportion in both in both the Cooperative Action condition, MD = .141, SE = .022, 95CI[.098, 
.185], p < .01, and Mundane Action condition, MD = .068, SE = .022, 95CI[.025, .111], p < .05, 
compared to proselfs. Furthermore, proselfs gave back more in the Mundane Action Condition 
than the Cooperative Condition, MD = .076, SE = .027, 95CI[.024, .129], p < .05, while pro-
socials did not vary their contributions with Action Condition, which suggests that proselfs 
engage in moral licensing while prosocials do not. Results are presented in Figure 2.3.   
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Figure 2.3. Mean proportion reciprocated (+/- 95% CI) in the Trust Game.  
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Table 2.2 
 
Benevolence Means from Primary Analyses 
 

 Conditions    95% CIs 

Dependent 
Variable 

Action 
Condition 

Observation 
Condition 

SVO n M SE Lower Upper 

Trust Game Cooperative Being Watched Prosocial 25 53.80 6.52 40.96 66.64 
(0-100)   Proself 17 25.41 7.91 9.84 40.98 
  Watching Others Prosocial 40 65.12 5.16 54.97 75.28 
   Proself 14 27.14 8.72 9.98 44.30 
  Control Prosocial 57 58.82 4.32 50.32 67.33 
   Proself 10 33.40 10.32 13.10 53.70 

 Mundane Being Watched Prosocial 36 54.67 5.44 43.98 65.37 
   Proself 13 21.15 9.05 3.35 38.96 
  Watching Others Prosocial 33 60.30 5.68 49.13 71.48 
   Proself 9 47.78 10.88 26.38 69.18 
  Control Prosocial 40 52.50 5.16 42.35 62.65 
   Proself 28 37.36 6.17 25.2 49.49 

Trust Game: Cooperative Being Watched Prosocial 23 .97 .13 .71 1.23 
Average    Proself 11 1.08 .19 .70 1.45 
Proportion   Watching Others Prosocial 39 1.11 .10 .91 1.30 
Reciprocated   Proself 7 1.60 .24 1.13 2.07 
(0-3)  Control Prosocial 54 1.06 .09 .89 1.23 
   Proself 7 1.00 .24 .53 1.47 

 Mundane Being Watched Prosocial 35 1.06 .11 .85 1.27 
   Proself 8 1.09 .22 .65 1.53 
  Watching Others Prosocial 33 .88 .11 .67 1.10 
   Proself 8 1.25 .22 .81 1.69 
  Control Prosocial 37 .90 .10 .69 1.10 
   Proself 22 .98 .13 .71 1.24 

Benevolence: Cooperative Being Watched Prosocial 25 49.40 8.52 32.63 66.17 
Number of    Proself 17 41.18 10.34 20.84 61.52 
Hours   Watching Others Prosocial 40 43.38 6.74 30.12 56.64 
Volunteered   Proself 14 33.93 11.39 11.52 56.34 
(0-250)  Control Prosocial 57 41.32 5.64 30.21 52.42 
   Proself 10 45.00 13.48 18.48 71.52 

 Mundane Being Watched Prosocial 36 46.94 7.10 32.97 60.92 
   Proself 13 46.15 11.82 22.90 69.41 
  Watching Others Prosocial 33 61.82 7.42 47.22 76.42 
   Proself 9 43.89 14.21 15.93 71.84 
  Control Prosocial 40 43.50 6.74 30.24 56.76 
   Proself 28 34.64 8.05 18.80 50.49 
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4. DISCUSSION 
 
In this experiment, we investigated the influence of priming people’s sense of observation using 
a cognitive content prime on subsequent prosocial behaviour. We predicted that priming 
observation in a reputation-relevant circumstance (e.g. Being Watched) would increase 
cooperative behaviour compared to circumstances without reputational incentives (e.g. 
Watching Others and Control). This prediction was partially supported.  
 
Re-interpreting the observation effect as context-dependent 
 
Previous studies found that cues of observation can increase reciprocity. Our results replicated 
and extended these findings in two ways: (1) by obtaining the effect using a cognitive content 
prime, and (2) finding that the effect is context-dependent. The observation effect was not 
present when participants were reminded of cooperative actions. Instead, when primed with 
observation and cooperation, reciprocity decreased. This result is consistent with moral 
licensing research: when participants are reminded of their past moral behaviour, or in this case 
imagine they are performing a cooperative action, they subsequently behave less prosocial 
(Blanken, van de Ven & Zeelenberg, 2015). This finding suggests that the observation effect is 
context-dependent. To confirm this finding, this study should be replicated using other stimuli 
that had previously solicited the observation effect, such as real observers or eyes effects.  

 Additionally, future research could look at whether cognitive-content primes increase 
prosocial behaviour in more complex environments. For example, the cup used in an honour 
system (i.e. cup in a coffee room used to collect coffee payments) could read ‘think about being 
with a friend’. By being primed with thoughts of another individual, I would predict that this would 
lead to larger contributions compared to control conditions. Extending the study of observational 
effects to cognitive content will give a better understanding of how our reputational mechanisms 
function, thus giving us better insights into the evolution of cooperative motives.  
 
Does observation decrease trust? Speculations about the influence of the cognitive 
content prime.  
 
A surprising finding in this study was that participants primed with ‘Being Watched’ trusted less 
than participants who were primed to ‘Watch Others’. Because this result was not predicted, the 
following potential explanations are speculative.  
 Although trust is considered a prosocial action, it involves a risk of defection. That is, the 
person entrusted can choose to not reciprocate or behave in the expected manner, resulting in 
a loss to the trustor. Being observed may put people in a vulnerable to exploitation (Buss & 
Duntley, 2008). In fact, there is a vast literature base on how observation can reduce 
performance (Green, 1973, 1979; Murphy, Philbin & Adams, 1989). As such, observation might 
make people feel exploitable, and reducing the amount entrusted could be a mechanism to 
reduce potential exploitation (Buss & Duntley, 2008; De Cremer, 1999). However, neither the 
‘Being Watched’ or ‘Watching Others’ conditions differed from our Control condition and the 
Trust Game measure was hypothetical. Accordingly, this result may be a Type I error. More 
research is needed to determine if there is a true effect of observation on Trust.  
  
Moral licensing or moral consistency? An individual differences interpretation.  
 
In the present study, proself participants engaged in moral licensing while prosocial participants 
did not. A potential cause for this difference is that proselfs seek to maximize their individual 
outcome, while prosocials seek to enhance joint gain (Van Lange, 1999). Being reminded of a 
cooperative action may lead to proselfs feeling licensed to behave more selfishly (and enhance 
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their individual outcome), because they have the impression they were previously selfless (or 
perhaps the impression that they had previously established a good reputation [for summary of 
how self-perception influences moral licensing see Balken, van de Ven & Zeelenberg, 2015]). 
On the other hand, because prosocials seek to establish joint gain rather than their individual 
outcome we would not see the decrease in allocations based on imagined past behaviour.  
  As such, prosocials might be morally consistent while proselfs would not. This individual 
difference discrepancy may explain the contradictory results of moral compensation and 
consistency in the literature (see Conway & Peetz, 2012; Joosten, van Djke, van Hiel & De 
Cremer, 2014). However, because this was an exploratory analysis, these results should be 
replicated before firm conclusions are drawn. Additionally, they could be extended to other 
contexts in which the moral licensing effect has been found, such as jobs hiring (Monin, & Miller, 
2012), consumer behaviour (Khan & Dhar, 2006), donations to charity (Conway & Peetz, 2012; 
Sachdeva, Iliev, & Medin, 2009), and even racist attitudes (Effron, Cameron, & Monin, 2009). 
An individual difference interpretation of the moral licensing effect can further our understanding 
of moral decision making. 
  
Shortcomings of the manipulation check 
 
We included a manipulation check, but it was unsuccessful. This result may be due to two 
factors: (1) the dichotomous yes-no nature of the questions, and (2) the wording of the 
questions. Participants were asked ‘did you feel observed while taking the survey’ and ‘did you 
feel like you were Watching Others’, however, participants were not being observed or 
observing others. Rather, they were imagining a hypothetical situation in which they were either 
observing or being observed. This indirect manipulation may have not been sufficient to 
explicitly ‘feel’ the observation manipulations and/or to answer ‘yes’ on a dichotomous scale. A 
Likert-type item would have better distinguished these subtleties. For these reasons, the 
questions asked were not adequate to use as manipulation checks. Future research using 
cognitive content priming should assess this manipulation to determine if there was a true effect.  
 
Study limitations and null results 
 
There were several limitations to this study design which may have contributed to the null 
effects obtained. To begin with, the manipulation checks were insufficient to test if the cognitive 
content priming manipulation was successful. Some results suggest that participants were 
influenced by these manipulations, however, in this experiment we do not have the ability to 
distinguish between a true effect and an error. Future research investigating if priming 
observation influences prosocial behaviour should use more effective manipulation checks to 
determine if participants are influenced by them.  
 Furthermore, Benevolence had several limitations, which may have contributed to the 
null effects in both the planned and exploratory analyses. Benevolence was assessed after 
participants completed all Trust Game questions, and after they were re-exposed to the vignette 
manipulation. As such, the delay to answer this scale or the re-exposure may have dampened 
the effect. For eyes effects, prolonged exposure to eye spots eliminates the response to the 
invalid cue (Sparks & Barclay, 2013). Sparks and Barclay (2013) propose that habituation is an 
evolved response that allows us to filter out irrelevant stimuli. Additionally, as soon as priming 
manipulations are noticed, participants may correct for their influence (Bargh & Chartrand, 2000; 
Strack, Schwarz, Bless, Kübler, &Wänke, 1993). In this case, re-exposure may have caused 
participants to correct for the influence or habituate to it, resulting in no effect emerging from 
both the planned and exploratory analyses.  
 Moreover, prior research has noted that individualists respond strategically to 
reputational incentives (i.e. observation) while prosocials were less affected by those incentives 
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(Bogaert, Boone & Declerk, 2008; Simpson & Willer, 2008). We did not replicate this effect in 
the current study; however, it may have been due to study design. First of all, this was an 
exploratory analysis – the study was not designed to test this prediction and was therefore 
underpowered. Furthermore we combined both individualists and competitors into the same 
category, the proselfs. There is some evidence that suggests that these two SVOs respond 
differently to reputational incentives (De Cremer & Van Lange, 2001). As such, future studies 
could compare how the three SVOs influence evaluations of reputational incentives. 
 In addition to the flaws in these measures, all measures used in this study were 
hypothetical. Some findings suggest that participants behave differently if there was real money 
at stake (Ferrey & Mishra, 2014). This limitation could be addressed in future studies with real 
monetary consequences.  
 Lastly, recent research on the Amazon Mechanical Turk (MTurk) population suggests 
that using non-naïve participants can reduce effect sizes (Chandler et al., 2015). A small 
number of “professionals” dominate survey responses on MTurk (Chandler, Mueller & Paolacci. 
2014), and several studies have used economic games on this site (e.g. Amir, Rand & Gal, 
2012; Rand, 2012). Consequently, the non-naïve participant pool may have influenced results. 
Future studies should replicate these effects in other populations.  
 
Concluding remarks 
 
In this study, the observation effect was extended to examine activation of cognitive content – 
that is, whether simply thinking about a reputation-relevant circumstance, such as observation, 
increased subsequent prosociality. The cognitive-content prime influenced reciprocal behaviour, 
which supports the conclusion that prosocial behaviour is influenced by many kinds of input. 
This implies that reputation was relevant in the current circumstance (Haley & Fessler, 2005).  
 This study concludes that (1) internal cues suggesting observation can increase 
reciprocity, (2) thinking of performing a cooperative action while being exposed to a cue of 
observation (albeit an invalid cue) can create a moral licensing effect, and (3) social value 
orientation influences susceptibility to the moral licensing effect. To our knowledge, this is the 
first study that provides evidence that external cues of observation (e.g. eye spots, photographs, 
real observers, ambient noises), are not necessary to activate the mental mechanisms that 
calibrate behavior as a function of reputational consequences, and is the first study that varied 
the activity that participants engaged in when exposed to the cues of observation. Additionally 
this is the first study investigate moral licensing as a function of SVO.  
 For those interested in using invalid cues of observation to promote real-world 
cooperation, this study presents new methods that can be utilized in accomplishing this goal.  
 
 Author Contributions 
 
Amanda Rotella planned and designed study methodology, and collected and analyzed the 
data. Pat Barclay made substantial contributions to all steps in the process and all work was 
done under his supervision.  
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GENERAL DISCUSSION 
(of all thesis chapters) 

 
The current research had two aims: (1) to assess how people use contextual cues, such as 
observation and cooperative signals to assess future trustworthiness, and (2) to determine if 
thinking about observation was sufficient to elicit an observation effect. Additionally I explored 
how individual differences in social value orientation influenced the use of contextual cues to 
make trust judgments and how it affects responses to observation.  
 Our predictions for Chapter 1 were partially supported. Participants used the presence of 
observers and the actor’s knowledge of those observers to assess trait trustworthiness. This 
effect, however, was not specific for cooperative actions, was not found for the hypothetical 
Trust Game, and was specific to individuals with a prosocial social value orientation. As 
predicted in Chapter 2, I found that priming thoughts of observation increases reciprocity. 
Moreover, results suggest that thinking about ‘being watched’ may decrease trust in some 
circumstances. Furthermore, I found that the observation effect is context-dependent. That is, it 
is only present when people are not thinking about a cooperative action that they 
(hypothetically) performed. When they are primed to think that they have performed a 
cooperative action, it led to a moral licensing effect. Lastly, our exploratory results suggest that 
moral licensing may be specific to proselfs.  
 
Contributions of the present research 
 
Both chapters of this thesis suggest that we assess future consequences of behaviour to 
calibrate our current behaviour. Making ‘bad’ social decisions, such as to trust someone who is 
not trustworthy can result in high costs for the trustor. As such, those who are more likely to 
trust (e.g., prosocials) use contextual cues that suggest a target’s trustworthiness to influence 
their trust judgments (Chapter 1). Similarly, trusting others less when being observed can be a 
response to reduce exploitation. Even thinking about being observed can prompt increases in 
cooperative behaviour (Chapter 2). Being uncooperative can result in long-term costs, such as 
reputation loss or failing to acquire cooperative opportunities. For example, imagine you are in 
ancestral environments and just returned from a successful hunt. Instead of sharing the meat, 
you decide to selfishly keep the meat for yourself. If someone else happens to observe you 
indulging in the meat without sharing, you can risk losing your reputation and risk others not 
helping when you might be in need. As such, it’s probably safer to be cooperative just in case 
there is someone there. Although by sharing you may have been more cooperative than you 
needed to be, the cost of sharing is much lower than the potential reputational loss (Barclay, in 
press). Therefore, increased sensitivity to stimuli suggesting observation, including thinking 
about observation, can be “adaptive on average” to avoid paying the costs of reputation loss 
from not cooperating and/or reap the benefits from cooperating (Chapter 2). In other words, 
behaving cooperatively when there are no observers may be less costly than behaving 
uncooperatively when there are (Delton, Krasnow, Cosmides & Tooby, 2011). By approaching 
these mechanisms from a functional perspective, we could increase our understanding of when 
and why these behaviours occur.  
 This work also stressed the importance of individual differences in cooperative 
endeavors, because differences in social strategies (SVO) favour different cooperative 
responses to contextual cues such as observation and action type. Specifically, our results 
suggest that only prosocials use cues of observation to influence their trust judgments (Chapter 
1), and moral licensing is specific to proselfs (Chapter 2). In fact, some effects found in these 
studies would not have been detected without the exploratory analyses which included SVO. By 
lumping everyone into a single category, researchers make the false assumption that everyone 
responds similarly to the stimuli and/or contexts they presented. Approaching the study of social 
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interactions from an individual difference perspective will increase our understanding of social 
decision making. The findings suggest that social value orientations can influence the overall 
social strategies that people utilize. As a result, this thesis emphasizes the importance of 
investigating interpersonal orientation when studying social interactions (Van Lange, et al., 
2007). Overall, these studies contributed to the literature on how humans make cooperative 
decisions and navigate their social environment. 
 
Future research directions 
   
 How do we use contextual cues of observation to assess trust and 
 cooperativeness? 
 
In Chapter 1, I presented evidence that prosocials use contextual cues of observation to 
influence a person’s trustworthiness. This effect was not specific to cooperative signals and was 
not found using the hypothetical Trust Game. These findings may be the result of the study 
design limitations mentioned at the end of the chapter or because studies had low external 
validity (both the scenarios and measures Ire hypothetical). To determine the true nature of the 
effect, a study should be conducted in which participants require incentives to place trust in 
others and conditions in which there are truly no observers. To do so, the experiment should 
use real monetary incentives in the Trust Game. These changes will increase the external 
validity of the study.  
 Additionally, future research could examine if the effect differs based on trust type (trait 
vs. situational), so trust should be assessed at two different time points. For trait trust, trust 
should be after a time delay. After the time has passed, participants should be informed that 
their partner is now alone. For situational trust, participants play the Trust Game with their 
partner while they are still in being observed. These methods would assess if cues of 
observation are used flexibly in assessing trust. Moreover, our results suggest that prosocials 
are more sensitive to cues of observation; however, this result should be replicated. Lastly, 
previous findings suggest that high trustors are more sensitive to cues of trustworthiness 
(Yamagishi, Kikuchi & Kosugi, 1999). Future studies could determine if amount of trust mediates 
how contextual cues of observation are used.  
 
 To what extent do we respond to observation? 
 
In Chapter 2, I presented results showing that simply thinking about observation (prompted by 
cognitive content primes) increases reciprocity. An important next step would be to investigate 
how easily this effect is elicited. I specifically told participants that they were being observed by 
their acquaintances; however is simply thinking about someone (without priming observation) 
enough to evoke the observation effect? Can the observation effect be elicited using other 
priming techniques, such as reading a list that contains reputation-relevant words? And is this 
effect eliminated after a time delay (i.e. are these thoughts adaptively updated) (e.g. Sparks & 
Barclay, 2013)? Furthermore, future studies could look at how this technique can be used to 
elicit cooperation and its respective limitations.  
 Additionally in Chapter 2, our results suggest that people may trust others less when 
they are being observed. I interpret this as a possible mechanism to reduce future exploitation. 
In other words, being observed may make people vulnerable to exploitation. That is, individuals 
who appear trusting may also appear gullible, suggesting to others that they are exploitable 
(Buss & Duntley, 2008). Thus, cues of observation are used to calibrate current behaviour to 
prevent long-term consequences of exploitation. However, additional research is needed that to 
determine that (1) trustful people are more actively exploited and (b) in turn trustful people 
engage in exploitation-reducing behaviours. Yamagishi, Kikuchi and Kosugi (1999) propose that 
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high trustors are more sensitive to information suggesting a lack of trustworthiness in others, 
and as such may be more inclined to engage in behaviours to prevent exploitation. Thus I could 
also predict this behaviour to be specific to high-trustors.  
 These lines of research can lead to a more complete understanding of the factors that 
contribute to making intuitive judgments in human cooperation.  
 
 Individual differences in moral decision making 
 
Exploratory results from Chapter 2 suggest that cooperative decisions may be mediated by 
social value orientation. That is, proselfs engaged in moral licensing while prosocials did not. 
This finding may resolve the current debate in the literature about moral consistency versus 
moral compensation (see Conway & Peetz, 2012; Joosten, van Djke, van Hiel & De Cremer, 
2014). However, because this was an exploratory analysis, these results should be replicated 
before drawing firm conclusions. Additionally, future research could investigate if social value 
orientation influences the moral licensing in other contexts, such as consumer behaviour and 
donations to charity.  
 The present study only compared prosocials and proselfs. However, research in the 
prisoner’s dilemma suggests that there are differences in the strategies employed by 
individualists and competitors. In repeated prisoners’ dilemma games, individualists favour the 
tit-for-tat strategy once they realize that it is the most profitable strategy, while competitors 
consistently behaved non-cooperatively (Kuhlman & Marshello, 1975; Sheldon, 1999). Thus, I 
would predict that individualists are morally opportunistic (based on incentives; seek to 
maximize their gain), while competitors are morally consistent, but consistently uncooperative or 
amoral. Thus, future studies should investigate if there are differences in moral decision making 
between individualists and competitors. 
 These findings could be used to target specific audiences to increase their moral or 
cooperative behaviours. For example, if we sought to increase ‘green’ product consumption, 
different marketing campaigns could be devised to target to prosocials and proselfs. These 
results suggest that prosocials are more likely to respond to campaigns targeting environmental 
benefits while individualists would respond to campaigns advertising status or other kinds of 
incentives. For similar example with a different framing, Feinberg and Willer (2013) found that 
liberals responded to environmental campaigns targeting moral concerns related to harm and 
care, while conservatives did not. When they re-framed the campaigns to target purity, 
conservatives’ pro-environmental attitudes increased. 
 
 Social value orientation as a measure of individual differences 
 
To have a comprehensive understanding about how social value orientation influence 
cooperative decision making, we must first have a complete understanding of what ‘social value 
orientation’ is. To do this, Tinbergen’s (1969) four levels of analysis should be investigated. That 
is: how SVO is generated, such as the emotions and cognitive process that lead to SVO-related 
decisions (mechanism), how a person develops their SVO (ontogeny), why different orientations 
exist as opposed to everyone having the same SVO (function), and what is the evolutionary 
history of these differences (phylogeny). It is clear from the both past findings and the present 
research that SVO significantly influences social decision making. At this time, there is a limited 
understanding of the function of SVO. Until we thoroughly understand SVO as a concept and 
answer the above questions, it will be difficult to ascertain its true ramifications on human social 
behaviour. 
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 Online vs. real-life interactions 
 
The present studies were all conducted online, and are thus relevant to understanding the 
psychology of online interactions. Today, many everyday social interactions are conducted over 
the internet, through email, social media sites, discussion boards and many other online 
venues. Additionally, online psychological research is becoming more pervasive. As such, it is 
important to understand the difference between online social interactions and real-life social 
interactions, and how contextual cues may similarly or dissimilarly influence people in these two 
environments. The studies in Chapter 1 used hypothetical situations, so theoretically results will 
be similar if completed in lab. As for cognitive content primes, I believe that similar results would 
be generated from both online environments and in-lab experiments because the effect is 
triggered by thoughts and not environmental cues. Thus, these findings should be generalizable 
to non-online interactions. To verify these claims, in-lab experiments are necessary to replicate 
these experiments.  
 
Concluding thoughts 
 
Cues and thoughts of observation can be used to make decisions about who to trust (Chapter 1) 
and when we should behave more cooperatively (Chapter 2). However, these differences 
appear to be mediated by individual differences in social value orientation. Thus, it is important 
to gain a comprehensive understanding the social value orientation construct and how it 
influences (or determines) the social strategies that are pursued. Individual orientations appear 
to be important in cooperative decision making for both assessments of others (Chapter 1) and 
our own cooperative choices (Chapter 2). As a result, scientific investigations on social decision 
making should be studied in conjunction with social value orientation in order to get a complete 
understanding of how underlying social strategies influence social decisions.  
 Lastly, humans are extremely sensitive to reputational incentives, and even internal cues 
such as thoughts of observation can influence subsequent cooperative behaviour. This finding 
supports the idea that much of our evolutionary past occurred in small social groups in which 
reputation played an important role.  
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Appendix A 
 
Chapter 1 Vignettes  
 

  Action Condition 

Observers 
Condition 

  
Cooperative Actions 

  
Mundane Actions 

     
Scenario 1 
 

    

     No Observers  Mitch is in his fourth year of 
college and has a very busy 
school schedule. Nevertheless, 
he volunteers twice a week at the 
local food bank 
 

 Mitch is in his fourth year of 
college and has a very busy 
school schedule. Nevertheless, 
he works twice a week at a part-
time job 

     Observers 
     Present 

 Mitch is in his fourth year of 
college and has a very busy 
school schedule. Nevertheless, 
he volunteers twice a week at the 
local food bank.  Earlier in the 
term, Monica and Jen 
(classmates he finds attractive) 
asked him to help out because 
they were short on volunteers. 
Mitch jumped at the opportunity. 
 

 Mitch is in his fourth year of 
college and has a very busy 
school schedule. Nevertheless, 
he works twice a week at a part-
time job. Earlier in the term, 
Monica and Jen (classmates he 
finds attractive) informed him 
about the job opening at their 
store. Mitch jumped at the 
opportunity. 

     Accidental      
     Observers 

 Mitch is in his fourth year of 
college and has a very busy 
school schedule. Nevertheless, 
he volunteers twice a week at the 
local food bank. Noticing his 
dedication, Mike, the director of 
the food bank thanked him for his 
contributions. 

 Mitch is in his fourth year of 
college and has a very busy 
school schedule. Nevertheless, 
he works twice a week at a part-
time job. Noticing his dedication 
his supervisor Mike, thanked him 
for his contributions. 

 
Scenario 2 
 

    

     No Observers  Matthew was on his way home 
when he noticed that his 
neighbours, an elderly couple, 
were having trouble moving an 
armchair into their house. After 
getting out of the car, he ran 
across the street and asked if 
they would like his help. 
 

 Matthew was on his way home 
after buying an armchair for his 
new house.  After getting out of 
the truck, he removed the chair 
and brought it inside.  
 

    
 
 
 

 Matthew was on his way home 
when he noticed that his 
neighbours, an elderly couple, 
were having trouble moving an 

 Matthew was on his way home 
after buying an armchair for his 
new house. Jane and Kayla, his 
attractive neighbours, were sitting 
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  Observers  
     Present 

armchair into their house. Jane 
and Kayla, his attractive 
neighbours, were sitting on their 
porch with a few friends. After 
getting out of the car, he waved 
as he ran across the street and 
asked if they would like his help. 
After he was finished helping, 
Jane and Kayla came over to 
introduce themselves.   
 

on their porch with a few friends.  
After getting out of the truck, he 
removed the chair and brought it 
inside. After he was finished, 
Jane and Kayla came over to 
introduce themselves.   
 

     Accidental  
     Observers 

 Matthew was on his way home 
when he noticed that his 
neighbours, an elderly couple, 
were having trouble moving an 
armchair into their house. After 
getting out of the car, he ran 
across the street and asked if 
they would like his help. Jane and 
Kayla, his attractive neighbours 
happened to see him help when 
they were on their way out of their 
house After he was finished 
helping, Jane and Kayla came 
over to introduce themselves.   

 Matthew was on his way home 
after buying an armchair for his 
new house.  After getting out of 
the truck, he removed the chair 
and brought it inside. Jane and 
Kayla, his attractive neighbours, 
happened to see him move the 
chair when they were on their 
way out of their house. After he 
was finished, Jane and Kayla 
came over to introduce 
themselves.   
 

 
Scenario 3 
 

    

No Observers  John, a physical fitness instructor, 
went to the beach for the day. 
Despite it being a nice day, there 
was no one around. All of a 
sudden, he heard screams and 
saw a young boy struggling 
against the waves. He quickly 
dove in the water to rescue the 
boy and brought him to safety.  
 

 John, a physical fitness 
instructor, went to the beach for 
the day. Despite it being a nice 
day, there was no one around. All 
of a sudden, he saw a beach ball 
floating by the water’s edge. He 
went into the water to retrieve the 
ball and placed it on the beach.  
 

     Observers     
     Present 

 John, a physical fitness instructor, 
went to the beach for the day with 
a bunch of his buddies. Because 
it was a nice day, the beach was 
crowded. All of a sudden, he 
heard screams and saw a young 
boy struggling against the waves. 
He quickly dove in the water to 
rescue the boy. After everyone 
saw the boy was safe, the beach 
goers cheered.   
 

 John, a physical fitness 
instructor, went to the beach for 
the day with a bunch of his 
buddies. Because it was a nice 
day, the beach was crowded. All 
of a sudden, he saw a beach ball 
floating by the water’s edge. He 
went into the water to retrieve the 
ball and placed it on the beach.  
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     Accidental  
     Observers 

John, a physical fitness instructor, 
went to the beach for the day. 
Despite it being a nice day, there 
was no one around. All of a 
sudden, he heard screams and 
saw a young boy struggling 
against the waves. He quickly 
dove in the water to rescue the 
boy. A bystander happened to 
see the rescue. After he saw the 
boy was safe, he praised John for 
his efforts. 

John, a physical fitness 
instructor, went to the beach for 
the day. Despite it being a nice 
day, there was no one around. All 
of a sudden, he saw a beach ball 
floating by the water’s edge. He 
went into the water to retrieve the 
ball. A bystander happened to be 
there and saw John take the ball 
out of the water and place it on 
the beach.  

Note. All Observers conditions are describing third-party observers.  
 



67 
 

Appendix B 
 
Social Perspective Taking Scale (Gelbach et al., 2008). Engagement was indicated on a 5-Point 
Likert Scale from 1 (Almost Never) to 5 (Almost All the Time) 
 

 Items 

1. How often do you try to figure out how the people around you view different situations? 
 

2. If you are having a disagreement with your friends, how often do you try to imagine how 
they are feeling?  
 

3. How often do you try to look at everybody’s side of a disagreement before you make a 
decision? 
 

4. When you are upset at someone, how often do you try to ‘‘put yourself in his or her 
shoes’’? 
 

5. How often do you try to understand your friends/co-workers/acquaintances better by 
trying to figure out what they are thinking? 
 

6. Before criticizing others, how often do you imagine how you would feel if you were in their 
place? 
 

7. To understand your friends better, how often do you imagine how things look from their 
perspective? 
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Appendix C 
 
IPIP Propensity to Trust Measure (Goldbert et al., 2006). Agreement Was Indicated on a 5-Point 
Likert Scale from 1 (Strongly Disagree) to 5 (Strongly Agree) 
 

 Items 

1. I believe that others have good intentions. 
2. I trust what people say. 
3. I believe that people are basically moral. 
4. I believe in human goodness.  
5. I think that all will be well. 
6. I distrust people. 
7. I suspect hidden motives in others.  
8. I am wary of others. 
9. I believe that people are essentially evil.  
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Appendix D 
 
The Social Value Orientation Triple-Dominance Measure developed by Van Lange, Otten, De 
Bruine and Joireman (1997). Participants were instructed to select A, B or C, depending on 
which column they most preferred for each of the nine items. Prosocial choices are in bold, 
individualistic choices are in normal font and competitive choices are presented in italics.  
 

  Outcome Distribution Options 

  A B C 
 
1. 

 
You Get 

 
480 

 
540 

 
480 

 Other Gets 80 280 480 
     
2. You Get 560 500 500 
 Other Gets 300 500 100 
     
3. You Get 520 520 580 
 Other Gets 520 120 320 
     
4. You Get 500 560 490 
 Other Gets 100 300 490 
     
5. You Get 560 500 490 
 Other Gets 300 500 90 
     
6. You Get 500 500 470 
 Other Gets 500 100 300 
     
7. You Get 510 560 510 
 Other Gets 510 300 110 
     
8. You Get 550 500 500 
 Other Gets 300 100 500 
     
9. You Get 480 490 540 
 Other Gets 100 490 300 
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Appendix E 
 
Perceived Trust in Actor Scale. Participants Indicated Agreement on a 7-Point Likert Scale from 
1 (Strongly Disagree) to 7 (Strongly Agree).  
 

Trust Scale  Items  Subscale α 

Character Trust  1. X is a good person  .83-.84 
  2. I would like to be friends with X   

Interpersonal Trust  3. In my opinion, X is reliable.  .88-.91 
     Adapted from     4. X is an honest person.   
     Organization Trust  5. X will not mislead me.   
     Instrument  6. X will keep his word.   

Direct Trust   7. I trust X  .78-.85 
     Adapted from Trust in     8. I find X trustworthy   
     Physician Scale  9. I would mistrust X   

Total     .92-.94 
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Appendix F 
 
Correlations of Actor Trust Measures from Chapter 1A 
 

 Measure 1 2 3 4 5 6 7 8 M SD 

1. X is a good person -         5.47 1.23 
2. I would like to be friends 

with X 
.714** -        5.06 1.26 

3. In my opinion, X is 
reliable. 

.692** .681** -       5.41 1.20 

4. X is an honest person. .683** .712** .707** -      5.09 1.22 
5. X will not mislead me. .578** .619** .601** .770** -     4.68 1.23 
6. X will keep his word. .626** .689** .666** .792** .821** -    4.89 1.21 
7. I trust X .612** .694** .614** .735** .751** .831** -   4.76 1.36 
8. I find X trustworthy .658** .701** .641** .744** .743** .814** .907** -  4.87 1.30 
9. I would mistrust X -.401** -.428 -.399 -.486** -.470** -.524** -.528** -.523** 3.16 1.35 
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Appendix G 
 

Hypothetical Trust Game Instructions 
 

 
You will be engaging in a hypothetical game with [insert vignette actor name]. Please 
review the following instructions about how to play the game.  
 
You will be asked comprehension questions at the end of the instructions. 
 
Please note you will be playing games in both roles, as Player 1 and Player 2.   
 

 
(1)    In this game there are two players, Player 1 and Player 2.  
 

 
 
(2)    Player 1 starts off with some money ($100) and has the option to send any amount 
(between $0.00 - $100.00) to Player 2. 
 
 

 
 
 
 
(3)    If Player 1 sends $0, the game ends. If Player 1 sends more than $0, the game continues 
to step (4). 
 



73 
 

 
 
(4)    The amount sent to Player 2 will be tripled by the experimenter. For example, if they send 
$10 it will become $30.  
 

 
 
(5)    Player 2 can then return money to Player 1 (any amount from $0 – the entire amount they 
have). This amount will not be tripled by the experimenter. Player 1 will receive the entire 
amount sent by Player 2.  
 

 
 

(6)    The game ends and Players receive earnings. 
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Appendix H 
 

Comprehension checks for Trust Game instructions. Note that only participants who passed all 
four checks were included in analyses.  
 

(1) If Player 1 sends Player 2 $50, how much does Player 2 receive? 
a. $ 0 
b. $ 50 
c. $ 100 
d. $ 150 
e. $ 200 

 
(2) How much money does Player 1 begin with? 

a. $ 0 
b. $ 50 
c. $ 100 
d. $ 150 
e. $ 200 

 
(3) If Player 2 has $ 60, what is the maximum amount s/he can send back to Player 1? 

a. $ 0 
b. $ 20 
c. $ 60 
d. $ 100 
e. $ 120 

 
(4) If Player 2 send back $100, how much does Player 1 receive from Player 2? 

a. $ 0 
b. $ 50 
c. $ 100 
d. $ 150 
e. $ 200 
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Appendix I 
 

Priming scenarios for Chapter 2.  
 

Observation 
Condition 

 Cooperative 
Condition 

  
Scenario 

 
Being 
Watched 

  
Cooperative 

  
Imagine you are walking, by yourself, down an empty 
street on a summer day.  You are about halfway down 
the block when you notice a few of your acquaintances 
sitting on a bench in conversation. They look directly at 
you and wave. You smile and keep walking. After a few 
steps, an elderly woman exits a grocery store and drops 
one of her grocery bags right in front of you. She greatly 
struggles to bend down and pick up the dropped 
groceries. To help her out, you kneel down and collect 
the items, replace them back in the bag and help her 
bring them to her car.  As you turn around, you notice 
your acquaintances still looking your way and observing 
your actions. 
 

 Mundane  Imagine you are walking, by yourself, down an empty 
street on a summer day after finishing your grocery 
shopping.  You are about halfway down the block when 
you notice a few of your acquaintances sitting on a 
bench in conversation. They look directly at you and 
wave. You smile and keep walking. After a few steps, 
you accidentally drop your bag of groceries. You kneel 
down and replace the scattered items in the bag. As you 
turn around, you notice your acquaintances are still 
looking your way and observing your actions. 
 

 
Watching 
Others 

  
Cooperative 

  
Imagine you are sitting on a bench on a summer day.  
As you watch people, you see a couple acquaintances 
of yours walking down the street. When they notice you 
watching, one nods and the other waves. Suddenly, an 
elderly woman exits a grocery store and accidentally 
drops one of her grocery bags right in front of your 
acquaintances. You can see the elderly woman 
struggling to bend down and pick up the dropped 
groceries. You then notice that your acquaintances 
kneel down to collect the items, replace them back in the 
bag, and helps her bring them to her car. Both your 
acquaintances then turn around and notices you 
observing their actions.   
 

 Mundane  Imagine you are sitting on a bench on a summer day.  
As you watch people, you see a couple of acquaintance 
of yours walking down the street carrying grocery bags. 
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When they notice you watching them, you wave. After 
they take a few steps, one of your acquaintances 
accidentally drops a bag of groceries. S/he kneels down, 
replaces the scattered grocery items in the bag while the 
other acquaintance waits. Your acquaintances then turn 
around and notice you watching. 
 

 
Control 1 

  
Cooperative 

  
Imagine you are walking on a sidewalk of a completely 
empty street in mid-day. A windstorm has just finished 
and you notice tree branches and debris scattered 
across the street, which would prevent any vehicle from 
passing. You know that it is nearly time for people to be 
heading home from work and for school to be let out. So, 
you decide to take some time and clear off the street to 
allow vehicles to pass without hassle. 
 

 Mundane  Imagine you are walking on a sidewalk of a completely 
empty street in mid-day. A windstorm has just finished. 
You look around the neighbourhood to see if there was 
any damage. Everything appears to be in order and you 
continue on your walk. 
 

 
Control 2 

  
Cooperative 

  
Imagine you are leisurely walking, by yourself, in a local 
park on a summer day. Although nobody else is in the 
park at the moment, you know that many neighbourhood 
kids play here after school. After a few steps, you notice 
a few broken glass bottles on the ground with sharp 
edges and used hypodermic needles. Luckily, you 
happen to have napkins in your bag. You use them to 
pick up the needles and the glass pieces, then place 
them in the nearby garbage bin to ensure that there is 
no danger of children injuring themselves or playing with 
the dangerous objects. 
 

 Mundane  Imagine you are leisurely walking, by yourself, in a local 
park on a summer day. Although nobody is in the park at 
the moment, you know that many neighbourhood kids 
play here after school. After a few steps, you notice that 
you are thirsty. You grab a water bottle out of your bag, 
take a few drinks, and continue on your way. 
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Appendix J 
 

Benevolence Scale, adapted from Griskevicious et al. ().Volunteer time was indicated on a 11-
Point Likert Scale from 0 hrs to 50 hrs, with Times Increasing in 5-Hour Intervals 
 
 

Instructions: 
 
Imagine that you have 60 hrs of free time a month. These 60 hrs include some of your 
evenings and part of your weekends.  
 
We’d like to know how much of this time you would consider spending doing volunteer work 
at some organizations in your community. That is, although you would only volunteer at one 
place, we’d like to know how many hours each month you would consider volunteering there.  
 
Please assess how much time you would consider volunteering at each of the following 
organizations, as if they were the only organization you were volunteering at. 
 

  
 

 Items 

1. Homeless Shelter 
2. Building houses for poor families 
3. Teach Underprivileged youth to read 
4. Be a Big Brother or Sister 
5. Help at a children’s organization 
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Appendix K 
 

Supplementary Analyses for Chapter 1A 
 

Analyses with Covariates 
 
In the main text we report that planned analyses originally included two covariates: the IPIP 
propensity to Trust Scale and the Social Perspective Taking Scale. All re-analyses support the 
conclusions in the main text, except the primary analysis of the Hypothetical Trust Game results 
which found a trending interaction (presented in main text).   
 

1. Primary Analyses  
 
Trust Ratings. When covariates were entered into the analysis, Levene’s test of equality of 
variance was no longer significant. As in the main analysis, cooperative actors were trusted 
more than Mundane actors, MD = 6.31, F(1, 380) = 64.54, p <.001, ωp

2= .143. Higher scores on 
both the IPIP Propensity to Trust  and Social Perspective Taking scales were associated with 
higher Trust Ratings, F(1, 380) = 88.70, p <.001, ωp

2= .187 and F(1, 380) = 6.12, p <. 05, ωp
2= 

.0.13 respectively, but these did not interact with any of the variables of interest (all ps > .176). 
Table K1. 
 

2. Exploratory Analyses 
 
Hypothetical Trust Game Results: Player 1 Trust Decisions. As in the main text, the interaction 
between Action and Observation condition was trending, F(2, 345) = 2.46, p = .087, ωp

2= .008. 
Post hoc analyses with Tukey’s HSD found that within the No Observers condition, Cooperative 
Actions were trusted more than Mundane Actions, MD = 13.95, SE = 5.34, 95CI[3.44, 24.46], p  
< .05. Prosocial participants entrusted more than proselfs, MD = 12.36, F(1, 345) = 14.47, p < 
.001, ωp

2= .037. Table K2. 
 
Trust Ratings. Cooperative actors were trusted more than Mundane actors, MD = 6.20, F(1, 
380) = 45.59, p <.001, ωp

2= .104, and Prosocial participants trusted less than proselfs, MD = -
1.68, F(1, 380) = 3.12, p = .078, ωp

2= .005, although this result was trending. Both the IPIP 
Propensity to Trust  and Social Perspective Taking scales were associated with higher Trust 
Ratings, F(1, 350) = 66.19, p <.001, ωp

2= .156 and F(1, 350) = 8.13, p <. 01, ωp
2= .020 

respectively. Action, Observation condition and SVO did not interact, ps > .177. Table K2. 
 
Table K1 
 
Trust ratings from primary analyses (with covariates) 
   

 Conditions    95% CIs 

Dependent 
Variable 

Action 
Condition 

Observation 
Condition 

n M SE Lower Upper 

Trust Ratings Cooperative No Observers 70 38.43 .935 36.59 40.27 
(0-54)  Observers Present 65 39.90 .965 38.00 41.79 
  Accidental Observers 68 39.66 .948 37.80 41.52 

 Mundane No Observers 70 33.86 .932 32.03 35.69 
  Observers Present 62 31.75 .997 29.79 33.71 
  Accidental Observers 65 33.45 .978 31.52 35.37 
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Table K2 
 
Means from the two exploratory analyses with covariates 
 

 Conditions    95% CIs 

Dependent 
Variable 

Action 
Condition 

Observation 
Condition 

SVO n M SE Lower Upper 

Trust Game Cooperative No Observers Prosocial 43 56.84 4.26 48.46 65.22 
($0 - $100)   Proself 23 37.55 6.53 24.70 50.39 
  Observers Present Prosocial 43 46.09 4.29 37.66 54.53 
   Proself 17 35.24 7.02 21.44 49.04 
  Accidental Observers Prosocial 40 51.83 4.49 42.99 60.67 
   Proself 28 34.80 5.27 24.43 45.17 

 Mundane No Observers Prosocial 46 40.53 4.11 32.45 48.61 
   Proself 21 25.96 6.12 13.92 38.00 
  Observers Present Prosocial 42 40.51 4.33 31.99 49.02 
   Proself 17 38.46 6.77 25.14 51.78 
  Accidental Observers Prosocial 40 50.24 4.77 40.85 59.63 
   Proself 23 39.85 6.16 27.73 51.98 

Trust  Cooperative No Observers Prosocial 42 38.94 1.22 36.54 41.35 
Ratings   Proself 22 39.29 1.87 35.62 42.96 
(0 - 54)  Observers Present Prosocial 42 40.00 1.23 37.58 42.43 
   Proself 15 41.98 2.11 37.83 46.14 
  Accidental Observers Prosocial 40 39.42 1.28 36.91 41.94 
   Proself 27 39.79 1.53 36.78 42.80 

 Mundane No Observers Prosocial 45 33.51 1.18 31.19 35.83 
   Proself 20 36.33 1.78 32.84 39.87 
  Observers Present Prosocial 43 30.98 1.22 28.59 33.38 
   Proself 15 34.61 2.07 30.54 38.68 
  Accidental Observers Prosocial 36 32.94 1.48 30.02 35.86 
   Proself 23 33.88 1.75 30.43 37.33 
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Appendix L 
 

Supplementary Analyses for Chapter 1B 
 

 
 
Figure L1. The effect of observation on the three trust measures: Trust Game, Trust Ratings 
and Trust Confidence. Estimated marginal means were standardized according to the mean and 
standard deviation of each scale across all conditions. Graphs present the (A) cooperative 
action condition and (B) mundane action condition.  
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 Analyses with Covariates 
 
In the main text we report that planned analyses originally included two covariates: the IPIP 
propensity to Trust Scale and the Social Perspective Taking Scale. All re-analyses support the 
conclusions in the main text.  
 

1. Primary Analyses  
 
Hypothetical Trust Game. When covariates were entered into the analysis, Levene’s test was no 
longer violated. The interaction between Action and Observation condition was trending, F(2, 
370) = 2.73, p = .067, ωp

2= .009. Pairwise analyses corrected with Tukey’s HSD found that 
within the Observers Present condition, Cooperative Actions were trusted more than Mundane 
Actions, MD = 14.14, SE = 4.89, 95CI[6.06, 25.29], p  < .05.  

Additionally, the IPIP Propensity to Trust and Autism Quotient scales were both 
significant in this model, F(1, 370) = 7.06, p <. 01, ωp

2= .016 and F(1, 370) = 5.21, p <. 05, ωp
2= 

.011 respectively. Higher scores on the IPIP Propensity to Trust and lower scores on the Autism 
Quotient were associated with larger amounts entrusted in the Trust Game. Table L1.  
 
Trust Ratings. The same pattern of results as the main text was obtained when covariates were 
entered into analyses. Cooperative actors were trusted more than mundane actors, MD = 4.85, 
SE = .77, 95CI[-3.09, 6.11],  F(1, 360) = 35.40, p < .001, ωp

2= .087, and there was a main effect 
of observation, F(1, 360) = 7.11, p < .001, ωp

2= .033, with actors in the Observers Present 
condition being trusted less than those in the No Observers and Accidental Observers 
conditions, MD = -2.77, SE = .95, 95CI[-4.74, -1.00], p  < .01 and MD = -3.59, SE = .94, 95CI[-
5.31, -1.63], p  < .01, respectively. Additionally, the IPIP Propensity to Trust scale was 
significant in this model, F(1, 360) = 41.52, p <.001, ωp

2= .101. Higher scores on the Propensity 
to Trust scale were associated with higher Trust Ratings. Table L1. 
 
As in the main text, there were no significant effects when Trust Confidence was entered into 
analyses. The IPIP Propensity to Trust scale was significant in this model, F(1, 359) = 8.25, p <. 
01, ωp

2= .020. All ps > .061. Table L1. 
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Table L1 
 
Trust ratings from primary analyses (with covariates) 
   

 Conditions    95% CIs 

Dependent 
Variable 

Action 
Condition 

Observation 
Condition 

n M SE Lower Upper 

Trust Game Cooperative No Observers 64 40.71 3.61 33.62 47.80 
(0-100)  Observers Present 65 48.50 3.58 41.46 55.55 
  Accidental Observers 67 45.17 3.56 38.18 52.17 

 Mundane No Observers 62 41.92 3.66 34.73 49.12 
  Observers Present 62 34.36 3.68 27.13 41.60 
  Accidental Observers 65 44.93 3.58 37.90 51.96 

Trust Ratings Cooperative No Observers 63 37.68 .99 35.73 39.63 
(0-54)  Observers Present 65 34.77 .98 32.85 36.69 
  Accidental Observers 66 39.58 .98 37.66 41.51 

 Mundane No Observers 58 33.45 1.03 31.43 35.48 
  Observers Present 58 30.84 1.04 28.78 32.89 
  Accidental Observers 65 33.20 .97 31.28 35.12 

Trust Confidence Cooperative No Observers 63 3.56 .13 3.31 3.80 
(1-5)  Observers Present 65 3.44 .12 3.20 3.69 
  Accidental Observers 65 3.68 .13 3.43 3.92 

 Mundane No Observers 57 3.41 .13 3.15 3.67 
  Observers Present 60 3.25 .13 2.99 3.50 
  Accidental Observers 64 3.43 .13 3.18 3.68 

 
 
 

2. Exploratory Analyses 
 
Social Value Orientation did not interact with Action or Observation condition in either the Trust 
Game, Trust Ratings, or Trust Confidence models (all ps >.128). Table L2. 
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Table K2 
 
Means from the two exploratory analyses with covariates 
 

 Conditions    95% CIs 

Dependent 
Variable 

Action 
Condition 

Observation 
Condition 

SVO n M SE Lower Upper 

Trust Game Cooperative No Observers Prosocial 44 43.46 4.45 34.71 52.21 
($0 - $100)   Proself 13 28.16 8.39 11.66 44.67 
  Observers Present Prosocial 41 53.64 4.65 44.49 62.80 
   Proself 16 46.98 7.47 32.28 61.70 
  Accidental Observers Prosocial 39 48.27 4.64 39.13 57.41 
   Proself 16 39.58 7.56 24.71 54.45 

 Mundane No Observers Prosocial 35 42.62 5.00 32.79 52.46 
   Proself 18 43.43 6.93 29.78 57.08 
  Observers Present Prosocial 34 36.97 5.37 26.40 47.54 
   Proself 13 33.76 8.21 17.60 49.91 
  Accidental Observers Prosocial 46 47.53 4.37 38.93 56.14 
   Proself 8 42.70 11.98 19.12 66.27 

Trust  Cooperative No Observers Prosocial 43 37.71 1.20 35.34 40.08 
Ratings   Proself 13 34.08 2.24 29.68 38.48 
(0 - 54)  Observers Present Prosocial 41 34.52 1.24 32.08 36.97 
   Proself 16 34.79 1.99 30.87 38.71 
  Accidental Observers Prosocial 39 39.20 1.26 36.73 41.67 
   Proself 16 38.64 2.02 34.67 42.60 

 Mundane No Observers Prosocial 33 33.68 1.37 30.97 36.38 
   Proself 18 36.21 1.85 32.57 39.84 
  Observers Present Prosocial 33 31.38 1.48 28.46 34.29 
   Proself 13 31.57 2.19 27.26 35.88 
  Accidental Observers Prosocial 46 33.86 1.17 31.56 36.15 
   Proself 8 29.43 3.19 23.14 35.72 

Trust  Cooperative No Observers Prosocial 43 3.60 .16 3.29 3.91 
Confidence   Proself 13 3.32 .30 2.74 3.90 
(1 – 5)  Observers Present Prosocial 41 3.48 .16 3.16 3.81 
   Proself 16 3.42 .26 2.90 3.93 
  Accidental Observers Prosocial 40 3.71 .16 3.38 4.03 
   Proself 15 3.48 .27 2.94 4.02 
 Mundane No Observers Prosocial 31 3.37 .19 3.00 3.74 
   Proself 17 3.47 .25 2.97 3.96 
  Observers Present Prosocial 33 3.31 .19 2.93 3.68 
   Proself 12 3.53 .30 2.94 4.12 
  Accidental Observers Prosocial 45 3.43 .16 3.12 3.73 
   Proself 8 3.59 .42 2.76 4.42 
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Appendix M 
 

Supplementary Analyses for Chapter 1C 
 

 
 
Figure M1. The effect of observation on Trust scale responses. Estimated marginal means were 
standardized according to the mean and standard deviation of each scale across all conditions. 
Graphs present the (A) cooperative action condition and (B) mundane action condition. 
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Analyses with Covariates 
 
In the main text we report that planned analyses originally included two covariates: the IPIP 
propensity to Trust Scale and the Social Perspective Taking Scale. All re-analyses with these 
covariates support the conclusions in the main text.  
 

1. Primary Analyses  
 
Hypothetical Trust Game. Higher scores on the IPIP Propensity to Trust were associated with 
higher trust confidence, F(1, 228) = 6.13, p <. 05, ωp

2= .022. There were no main effects or 
interactions for Action and Observation conditions (all ps  >.326). Table M1. 
 
Trust Ratings. Cooperative actors were trusted more than Mundane actors, MD = 7.95, SE = 
1.00, 95CI[5.98, 9.92], F(1, 228) = 63.41, p <.001, ωp

2= .213 Higher scores on the IPIP 
Propensity to Trust were associated with higher trust confidence, F(1, 228) = 28.52, p <.001, 
ωp

2= .107. There was no interaction for Action and Observation conditions and no main effect of 
Observation (all ps >.179). Table M1. 
 
Table M1 
 
Trust ratings from primary analyses (with covariates) 
   

 Conditions    95% CIs 

Dependent 
Variable 

Action 
Condition 

Observation 
Condition 

n M SE Lower Upper 

Trust Game Cooperative No Observers 42 51.97 5.02 42.08 61.86 
(0-100)  Observers Present 41 49.26 5.08 39.25 59.26 
  Accidental Observers 44 49.96 4.92 40.27 59.65 

 Mundane No Observers 42 50.47 5.02 40.57 60.30 
  Observers Present 34 58.56 5.59 47.54 69.58 
  Accidental Observers 33 43.67 5.67 32.50 54.84 

Trust Ratings Cooperative No Observers 42 40.95 1.17 38.64 43.26 
(0-54)  Observers Present 41 41.89 1.18 39.55 44.22 
  Accidental Observers 44 42.32 1.15 40.06 44.58 

 Mundane No Observers 42 35.32 1.17 33.01 37.63 
  Observers Present 34 31.79 1.31 29.21 34.36 
  Accidental Observers 33 34.20 1.32 31.59 36.80 
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2. Exploratory Analyses 
 
Hypothetical Trust Game. Prosocials entrusted more money to actors than proselfs, MD = -
17.38, SE = 5.03, 95CI[-27.30, -7.45], F(1, 213) = 11.91, p <. 001, ωp

2= .048. SVO did not 
interact with Action or Observation condition (all ps > .357). Table M2. 
 
Trust Ratings. There was a significant interaction between Observation Condition and SVO, F(2, 
213) = 5.67, p <. 01, ωp

2= .041. Within the Observers Present condition, Prosocials trusted 
actors less than Proselfs, MD = -7.09, SE = 2.29, 95CI-11.61, -2.57], p < .05. Furthermore, 
Proselfs placed more trust in actors when Observers were Present compared to when actors 
were unaware of the presence of observers (Accidental Observers condition), MD = 5.52, SE = 
2.45, 95CI[.70, 10.35], p > .05, although this result was trending. Similar results are presented in 
Figure 2.3.2. SVO and Action Condition did not interact and there was no main effect of SVO, 
(all ps > .280). Table M2. 
 
 
Table M2 
 
Means from the two exploratory analyses with covariates 
 

 Conditions    95% CIs 

Dependent 
Variable 

Action 
Condition 

Observation 
Condition 

SVO n M SE Lower Upper 

Trust Game Cooperative No Observers Prosocial 29 56.98 6.00 45.14 68.81 
($0 - $100)   Proself 10 41.85 10.22 21.71 62.00 
  Observers Present Prosocial 33 53.55 5.60 42.50 64.59 
   Proself 7 30.19 12.29 5.96 54.41 
  Accidental Observers Prosocial 28 55.58 6.10 43.56 67.60 
   Proself 15 40.22 8.48 23.49 56.94 

 Mundane No Observers Prosocial 29 55.82 5.98 44.03 67.60 
   Proself 12 40.16 9.31 21.80 58.52 
  Observers Present Prosocial 25 63.54 6.56 50.60 76.47 
   Proself 7 44.78 12.44 20.27 69.29 
  Accidental Observers Prosocial 19 50.90 7.42 36.27 65.53 
   Proself 12 34.89 8.98 17.19 52.59 

Trust  Cooperative No Observers Prosocial 29 41.85 1.38 39.14 44.57 
Ratings   Proself 10 40.70 2.35 36.08 45.32 
(0 - 54)  Observers Present Prosocial 33 40.46 1.27 37.929 43.00 
   Proself 7 49.61 2.82 44.05 55.17 
  Accidental Observers Prosocial 28 43.80 1.40 41.04 46.55 
   Proself 15 40.17 1.95 36.33 44.00 

 Mundane No Observers Prosocial 29 35.48 1.37 32.78 38.19 
   Proself 12 33.90 2.14 29.69 38.12 
  Observers Present Prosocial 25 30.29 1.51 27.32 33.26 
   Proself 7 35.32 2.85 29.70 40.95 
  Accidental Observers Prosocial 19 34.01 1.70 30.66 37.37 
   Proself 12 33.72 2.06 29.65 37.78 
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Appendix N 
 

Supplementary Analyses for Chapter 1D (Combined Analyses) 
 

Analyses with Covariates 
 
In the main text we report that planned analyses originally included two covariates: the IPIP 
propensity to Trust Scale and the Social Perspective Taking Scale. All re-analyses support the 
conclusions in the main text. 
 

1. Primary Analyses 
 
Hypothetical Trust Game. Cooperative actors were entrusted with more money than Mundane 
Actors MD = 4.46, F(1, 1233) = 7.19, p <. 01, ωp

2= .005. Action and Observation conditions did 
not interact and there was no main effect of Observation (all ps > .832). The IPIP Propensity to 
Trust was significant in this model, F(1, 1233) = 15.80, p <.001, ωp

2= .012. Table N1. 
 
Trust Ratings. Cooperative Actors were trusted more than Mundane actors, MD = 5.59, F(1, 
1195) = 139.70, p <.001, ωp

2= .104. There was a main effect of Observation, F(2, 1195) = 7.14, 
p <. 001, ωp

2= .010, with actors being trusted more when there were No Observers and in the  
Accidental Observers condition than when Observers were Present, MD = 1.65, p < .05, and 
MD = 2.09, p < .01 respectively. There was no interaction between Action condition and 
Observation condition. (p = .135). The IPIP Propensity to Trust was significant in this model, 
F(1, 1198) = 160.40, p <.001, ωp

2= .117. Pairwise analyses were corrected using Tukey’s HSD. 
Table M1. 
 
Table N1 
 
Trust ratings from primary analyses (with covariates) 
   

 Conditions    95% CIs 

Dependent 
Variable 

Action 
Condition 

Observation 
Condition 

n M SE Lower Upper 

Trust Game Cooperative No Observers 216 45.73 1.99 41.82 49.63 
(0-100)  Observers Present 209 45.39 2.02 41.42 49.36 
  Accidental Observers 211 45.77 2.01 41.82 49.73 

 Mundane No Observers 208 40.84 2.03 36.86 44.82 
  Observers Present 198 40.30 2.08 36.22 44.38 
  Accidental Observers 200 42.37 2.07 38.31 46.43 

Trust Ratings Cooperative No Observers 213 38.16 .56 37.06 39.27 
(0-54)  Observers Present 208 37.57 .57 36.45 38.69 
  Accidental Observers 207 39.53 .57 38.41 40.65 

 Mundane No Observers 199 33.90 .58 32.76 35.04 
  Observers Present 188 31.20 .60 30.02 32.37 
  Accidental Observers 195 33.41 .59 32.26 34.56 
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2. Exploratory Analyses 
 
Hypothetical Trust Game. Prosocials entrusted more than proselfs, MD  = 9.30, F(1, 1089) = 
20.98, p <.001, ωp

2= .018. SVO did not interaction with Action type or Observation condition (all 
ps > .427). Table N1. 
 
Trust Ratings. Observation condition and SVO interacted in this model, F(2, 1064) = 3.05, p <. 
05, ωp

2= .004. Prosocials trusted actors less when Observers were present compared to the 
Accidental Observers condition, MD = 2.92, p < .05. Proselfs did not vary trust with Observation. 
SVO did not interact with Action condition and there was no main effect of SVO, (all ps > .184). 
Pairwise analyses were corrected using Tukey’s HSD. Table N2. 
 
Table N2 
 
Means from the two exploratory analyses with covariates 
 

 Conditions    95% CIs 

Dependent 
Variable 

Action 
Condition 

Observation 
Condition 

SVO n M SE Lower Upper 

Trust Game Cooperative No Observers Prosocial 143 50.16 2.45 45.36 54.97 
($0 - $100)   Proself 52 37.68 4.07 29.69 45.67 
  Observers Present Prosocial 141 48.68 2.47 43.84 53.52 
   Proself 47 43.20 4.28 34.79 51.61 
  Accidental Observers Prosocial 125 52.42 2.63 47.27 57.57 
   Proself 65 36.84 3.67 29.65 44.04 

 Mundane No Observers Prosocial 128 43.95 2.59 38.88 49.03 
   Proself 58 36.06 3.85 28.51 43.61 
  Observers Present Prosocial 126 42.86 2.62 37.72 48.00 
   Proself 46 36.06 4.35 27.53 44.59 
  Accidental Observers Prosocial 125 46.41 2.63 41.24 51.57 
   Proself 48 38.86 4.25 30.52 47.20 

Trust  Cooperative No Observers Prosocial 141 38.43 .69 37.07 39.79 
Ratings   Proself 51 37.29 1.16 35.03 39.56 
(0 - 54)  Observers Present Prosocial 139 37.49 .70 36.11 38.86 
   Proself 45 39.22 1.23 36.80 41.63 
  Accidental Observers Prosocial 123 40.22 .74 38.76 41.68 
   Proself 64 38.78 1.04 36.74 40.82 

 Mundane No Observers Prosocial 125 33.75 .74 32.31 35.20 
   Proself 56 35.02 1.10 32.86 37.18 
  Observers Present Prosocial 124 30.59 .74 29.13 32.05 
   Proself 42 33.57 1.28 31.06 36.07 
  Accidental Observers Prosocial 121 33.69 .75 32.21 35.17 
   Proself 48 33.07 1.20 30.72 35.41 
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Appendix O 
 

Supplementary Analyses for Chapter 2 
 

Analyses with Covariates 
 
In the main text we report that planned analyses originally included two covariates: the IPIP 
propensity to Trust Scale and the Social Perspective Taking Scale. All re-analyses support the 
conclusions in the main text.  
 

3. Primary Analyses  
 
Hypothetical Trust Game Results: Player 1 Trust Decisions. Participants primed as ‘Being 
Watched’ entrusted less than participants primed as ‘Watching Others’, MD = -12.16, SE = 4.94, 
95CI[-21.88, -.44], F(2, 334) = 3.03, p < .05, ωp² = .012. Although those ‘Watching Others’ 
entrusted more than Controls (MD = 6.16, SE = 4.49, 95CI[-2.67, 14.99]) and Controls entrusted 
more than those ‘Being Watched’ (MD = -6.00, SE = 4.49, 95CI[-14.99, 2.68]), these results did 
not reach significance. Results are similar to those presented in Figure 2.1. No other effects 
were observed. Table O1. 
 
Hypothetical Trust Game Results: Average Proportion Reciprocated as Player 2. There was an 
interaction between Action Condition and Observation Condition, F(2, 334) = 5.90, p < .01, ωp² 
= .028. Post-hoc analyses with Tukey’s HSD revealed that participants who were ‘Being 
Watched’, reciprocated less in the Cooperative Condition than the Mundane Action Condition, 
MD = -.081, SE = .026, 95CI[-.133, -.030], p < .05.  Within the Cooperative Condition, 
participants who were ‘Being Watched’ reciprocated less than participants in the Control 
Condition, MD = -.063, SE = .024, 95CI[-.11, -.016], p < .05. Lastly, within the Mundane 
Condition, participants ‘Being Watched’ gave more than controls, MD = .052, SE = .023, 
95CI[.006, .097], p < .05. Results are similar to those presented in Figure 2.2. Table O1. 
 
Number of Hours to Volunteer: Benevolence. The assumption of homogeneity was violated 
(F(5, 336) = 3.73, p < .01), therefore a square root transformation was applied to the data. This 
transformation was chosen because it is applicable to values of zero and is commonly used for 
count values, such as the benevolence measure. As a result, the data no longer violated the 
assumption of homogeneity of variance. No effects were detected in this model, however both 
the IPIP Propensity to Trust and Social Perspective Taking Scales were significant, F(1, 334) = 
10.01, p < .01, ωp² = .026, and F(1, 334) = 8.03, p < .01, ωp² = .020, respectively. Higher scores 
on both scales were associated with greater number of hours offered to volunteer. Table O1. 
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Table O1 
 
Trust ratings from primary analyses (with covariates) 
   

 Conditions    95% CIs 

Dependent 
Variable 

Action 
Condition 

Observation 
Condition 

n M SE Lower Upper 

Trust Game (P1) Cooperative Being Watched 46 41.74 5.07 31.76 51.72 
(0-100)  Watching Others 55 54.14 4.62 45.05 63.22 
  Control 72 52.62 4.03 44.68 60.55 

 Mundane Being Watched 52 44.71 4.74 35.38 54.04 
  Watching Others 43 56.64 5.22 46.36 66.91 
  Control 74 45.84 3.98 38.01 53.66 

Trust Game (P2) Cooperative Being Watched 46 1.00 .10 .79 1.20 
(Proportion   Watching Others 55 1.19 .09 1.01 1.38 
reciprocated)  Control 72 1.02 .08 .86 1.17 

 Mundane Being Watched 52 1.06 .09 .88 1.24 
  Watching Others 43 .92 .10 .73 1.12 
  Control 74 .93 .08 .78 1.09 

Benevolence Cooperative Being Watched 46 49.93 6.29 37.56 62.30 
(0-250)  Watching Others 55 41.10 5.72 29.84 52.35 
  Control 72 41.79 5.00 31.96 51.61 

 Mundane Being Watched 52 46.81 5.88 35.25 58.37 
  Watching Others 43 61.53 6.47 48.79 74.26 
  Control 74 42.16 4.93 32.46 51.86 

 
 

4. Exploratory Analyses 
 
Hypothetical Trust Game Results: Player 1 Trust Decisions. Participants with prosocial social 
value orientations trusted more than proselfs, MD = 24.81, SE = 4.36, 95CI[16.23, 33.39], F(1, 
308) = 32.38, p < .001, ωp² = .092. There were no significant interactions of SVO with either 
Action Type or Observation Condition on how much participants entrusted in the hypothetical 
Trust Game. Table O2. 
 
Hypothetical Trust Game Results: Average Proportion Reciprocated as Player 2. The 
assumption of homogeneity was violated, F(11, 310) = 6.78, p < .001. When data was 
transformed with a square root transformation, the assumption remained violated. Therefore, 
the analyses below were continued without being transformed and should be interpreted with 
caution. 

There was an interaction between Action Condition and SVO, F(1, 318) = 5.64, p < .05, 
ωp² = .014. Post-hoc analyses with Tukey’s HSD revealed that prosocials reciprocated a higher 
proportion in both in both the Cooperative Action condition, MD = .140, SE = .022, 95CI[.096, 
.183], p < .01, and Mundane Action condition, MD = .065, SE = .022, 95CI[.021, .109], p < .05, 
compared to proselfs. Furthermore, proselfs gave back more in the mundane Action Condition 
than the Cooperative Condition, MD = .078, SE = .027, 95CI[.025, .131], p < .05, while 
prosocials did not vary their contributions with Action Condition. Similar results are presented in 
Figure 2.3.  

Additionally, participants in the Mundane Action condition reciprocated a greater 
proportion of funds than did participants in the Cooperative Action Condition, MD = -.041, SE = 



92 
 

.009, 95CI[-.072, -.010], F(1, 308) = 6.83, p < .01, ωp² = .018. Furthermore, participants with a 
prosocial orientation reciprocated a greater proportion than those with a proself orientation, MD 
= .102, SE = .016, 95CI[.071, .133], F(1, 308) = 41.82, p < .001, ωp² = .116. Table O2. 
 
Number of Hours to Volunteer: Benevolence. No main effects or interactions of SVO with Action 
or Observation condition were detected in this model, however both the IPIP Propensity to Trust 
and Social Perspective Taking Scales were significant, F(1, 308) = 7.01, p < .01, ωp² = .019, 
and F(1, 308) = 5.50, p < .05, ωp² = .014, respectively. Higher scores on both scales were 
associated with greater number of hours offered to volunteer. Table O2. 
 
 
Additional Findings in Exploratory Models (without covariates) 
 
For the exploratory analyses, only the results concerning predictions were reported. Below we 
present additional findings from three of the models presented in-text.  
 
Hypothetical Trust Game Results: Player 1 Trust Decisions. Participants with prosocial social 
value orientations trusted more than proselfs, MD = 25.50, SE = 4.28, 95CI[17.07, 33.92], F(1, 
310) = 35.49, p < .001, ωp² = .099.  
 
Hypothetical Trust Game Results: Average Proportion Reciprocated as Player 2. Participants in 
the Mundane Action condition reciprocated a greater proportion of funds than did participants in 
the Cooperative Action Condition, MD = -.040, SE = .019, 95CI[-.070, -.009], F(1, 310) = 6.57, p 
< .05, ωp² = .018. Additionally, participants with a prosocial orientation reciprocated a greater 
proportion than those with a proself orientation, MD = .105, SE = .016, 95CI[.074, .135], F(1, 
310) = 45.31, p < .001, ωp² = .124.  
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Table O2 
 
Means from the two exploratory analyses with covariates 
 

 Conditions    95% CIs 

Dependent 
Variable 

Action 
Condition 

Observation 
Condition 

SVO n M SE Lower Upper 

Trust Game Cooperative Being Watched Prosocial 25 53.81 6.56 40.91 66.72 
(P1)   Proself 17 25.71 7.94 10.08 41.35 
(0 - 100)  Watching Others Prosocial 40 64.50 5.21 54.25 74.76 
   Proself 14 27.89 8.81 10.56 45.21 
  Control Prosocial 57 58.97 4.33 50.44 67.49 
   Proself 10 32.45 10.38 12.02 52.87 

 Mundane Being Watched Prosocial 36 54.33 5.48 43.54 65.12 
   Proself 13 22.29 9.18 4.23 40.35 
  Watching Others Prosocial 33 60.05 5.71 48.81 71.28 
   Proself 9 48.69 10.93 27.18 70.20 
  Control Prosocial 40 52.24 5.17 42.05 62.420 
   Proself 28 38.02 6.21 25.79 50.250 

Trust Game  Cooperative Being Watched Prosocial 25 .99 .13 .73 1.250 
(P2)   Proself 17 1.12 .19 .74 1.50 
(Proportion   Watching Others Prosocial 40 1.10 .10 .90 1.30 
reciprocated)   Proself 14 1.59 .24 1.12 2.06 
  Control Prosocial 57 1.06 .09 .89 1.23 
   Proself 10 .98 .24 .51 1.45 

 Mundane Being Watched Prosocial 36 1.06 .11 .85 1.27 
   Proself 13 1.12 .22 .68 1.56 
  Watching Others Prosocial 33 .86 .11 .65 1.08 
   Proself 9 1.28 .22 .84 1.72 
  Control Prosocial 40 .88 .10 .67 1.08 
   Proself 28 1.00 .14 .73 1.26 

Benevolence Cooperative Being Watched Prosocial 25 48.39 8.36 31.95 64.84 
(0-250)   Proself 17 41.71 10.12 21.79 61.62 
  Watching Others Prosocial 40 39.77 6.64 26.70 52.84 
   Proself 14 39.13 11.22 17.05 61.20 
  Control Prosocial 57 42.16 5.52 31.30 53.02 
   Proself 10 41.09 13.22 15.07 67.11 

 Mundane Being Watched Prosocial 36 44.32 6.98 30.58 58.06 
   Proself 13 53.35 11.69 30.34 76.36 
  Watching Others Prosocial 33 61.42 7.27 47.10 75.73 
   Proself 9 47.81 13.92 20.41 75.21 
  Control Prosocial 40 42.39 6.59 29.42 55.36 
   Proself 28 38.27 7.92 22.69 53.85 

 
 
 
 
 
 


