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Abstract 
 
 
Towards a Psychology of Surveillance: Do ‘Watching Eyes’ Affect 
Behaviour? 

Surveillance matters.  Chapter 1 shows we are today watched more closely than at any time 
in modernity.  Philosophers have long speculated that just feeling watched might change our 
behaviour, but empirical evidence for this is limited.  This thesis extends the evidence by 
exploring ‘the watching eyes effect’ – a phenomenon identified by psychologists which 
suggests that the presence of pictures of eyes can trigger us to feel more watched and act 
more prosocially. The research presented also tests the effect of  the ‘mere presence’ of a 
camera.  In Chapter 1 we see that there is significant evidence that we are hypersensitive to 
gaze and feeling watched.  However, a laboratory study reported in Chapter 2 finds no effect 
of eye cues or the presence of a camera on prosociality. In Chapter 3 a systematic review of 
the available watching eyes literature develops the hypothesis that if, as others suggest, 
watching eyes cue us to feel watched and worry about our reputation we might find they have 
more consistent effects on antisocial behaviour.  A meta-analysis of 15 experiments supports 
this contention, finding a 35% reduction in antisocial behaviour when eye cues are present.  
Seeking to explore this further, Chapter 4 reports three studies finding that eye cues (or a 
camera) do not reduce antisocial behaviour in the laboratory.  Chapter 5 reports the results of 
a field study finding consistent reductions in crime at 9 locations where signs are erected – 
three of which are statistically significant with crime falling 27%, 100%, and 100%.  Chapter 
6 reports a carefully designed large-scale field experiment in the London Borough of Ealing.  
Unexpectedly, over the twelve months after we put the signs up there was no cycle crime for 
6 months preventing meaningful assessment of the signs’ effectiveness.  In concluding, we 
consider the possibility that our laboratory studies show participants don’t feel watched in the 
presence of eye cues or a camera – that the watching eyes effect is the result of false positives 
and publication bias.  However, noting Chapter 1’s evidence for our hypersensitivity to 
surveillance, and our findings in Hereford this investigation concludes that perhaps more 
consistent watching eyes effects can be found in the field than in the laboratory.  In the end, 
having synthesised the psychological and interdisciplinary evidence for surveillance effects 
and added its empirical findings to the canon, this thesis advances us towards a psychology of 
surveillance, and points the way to further research. 
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Symbol of the Egyptian God Horus, or "one who is above, over".  The sun was his 

right eye and the moon his left – always watching, day & night.  It is an ancient Egyptian 

symbol of protection believed to originate as the symbol of the all-seeing eye of one of the 

earliest of Egyptian deities, Wadjet, a solar Goddess (Carabas, 2018). 
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1 
Introduction 
 

 

“And Ye Shall Know the Truth, and the Truth 
Shall Make You Free.  John VIII-XXXII” 

Central Intelligence Agency motto inscribed 
into the wall at the entrance to CIA 

Headquarters, Langley, Virginia, USA. 

1. Introduction 

1.1.   Surveillance in Context 

1.1.1. A Philosophy of Surveillance 

The idea that surveillance can change behaviour is not new. In ancient Egypt the eye 

of the God Horus was worn as a talisman to ward off evil and the ‘Evil Eye’ has been used as 

a motif, hung as a charm, and worn as an amulet across cultures dating back to Classical 

antiquity (Bağlı & Öğüt, 2009; Dundes, 1981).  The ancients seemed to believe that subtle 

‘eye cues’ on everyday objects could act as proxies for watching gods or human gaze. 

As we will see, the fields of evolutionary, cognitive and social psychology have all 

found some evidence to support the ideas of the ancients.  We will see also how my own 
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research suggests their ideas – that reminders of being watched can influence behaviour - 

cannot be dismissed and remain important as we navigate the difficult ethical and moral 

dilemmas that arise from the increasing ubiquity of surveillance in society and the growing 

capabilities of surveillance technologies in the military and security domain.   

In this introduction we first frame the experimental research of Chapters 2-6 within 

the philosophical discussion of surveillance effects.  Second, we place those philosophical 

concerns in the modern context and explore the wider inter-disciplinary academic study of 

surveillance.  This framing allows us to explain the aims of the research that follows in terms 

of its practical relevance and application. 

Perhaps the earliest secular exploration of the power of surveillance is found in 

Plato’s 5th Century BCE account of the story of Glaucon and the ring of Gyges, a parable 

documenting the intrinsic centrality of observation to the formation, development, and 

upholding of morality (Plato, 2003, pp. 40-54).  Gyges was a shepherd who descended into 

the underworld and returned with a ring that rendered him invisible.  Quickly realizing the 

power the ring gave him Gyges headed off to the royal court where he promptly seduced the 

queen and overthrew the king.  In this way, Plato suggests that hiding oneself from the gaze 

of society – privacy - can be a threat to social order.  Plato explains that even a just man, 

given such a ring, would quickly begin to steal and seduce.  He is clear that it is in an 

individual’s self-interest to cheat and that only ubiquitous social surveillance enables society 

to function – too much privacy enables a man to cultivate a reputation for justice, without 

actually being just.  To reap the benefits of a good, just reputation without paying the cost of 

acquiring one – ‘seeming’ to be something that one is not.  Thus, it is being watched that 

enables societies to function cooperatively, making ‘seeming’ prohibitively expensive.  For 

Plato, the all-seeing society was the ideal. 
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Philosophical and fictional discussion of state surveillance began in earnest some 200 

years ago.  18th Century philosopher Jeremy Bentham’s views of surveillance saw its 

potential utility in improving society.  In his eponymous book he designed and popularised 

the ‘Panopticon’, a building where perceived continuous surveillance of the many by the few 

might change behaviour. Bentham’s idea was that a man didn’t actually need to be watched, 

just to feel watched “…at every instant… and not being able to satisfy himself to the 

contrary, he should conceive himself to be so.” (Bentham, 1791).  Bentham pursued the idea 

primarily to improve the penal system, to make people work harder on menial tasks and 

behave better, but he also believed it had utility in hospitals, schools, sanatoriums and 

asylums. His ideas are enjoying a renaissance. Walmart design, glass Georgian Police 

Stations (Rosenburg 2013), restaurants’ open kitchens, glass fronted bars, transparent 

government buildings, modern architectural design…are all intent on using surveillance to 

change behaviour (Zinnbauer, 2013). 

For Sartre (1943) the mere possibility of being watched transformed one’s state of 

mind from experiencing the self as a subject observing others to that of perceiving the self as 

the object of others’ observation.  “I see myself because somebody sees me”, writes Sartre 

[emphasis in original text] (Sartre, 1978, pp. 259-261).  According to Sartre so sensitive were 

we to ‘the look’, as he called it, that we could be tricked into seeing ourselves as object by the 

mere presence of a mannequin, perceiving ourselves through the mannequin’s ‘eyes’.  The 

automatic, irresistible experience of perspective-taking that follows from feeling watched 

would transform one’s world such that it was suddenly haunted by the Other’s values: his 

fears and his judgements over which you have no control.  In Sartre we find again the 

argument that just feeling watched changes behaviour.  Though clearly valuing privacy for its 

ability to allow us to take a different perspective on the world, Sartre’s work is one of straight 

description.  He offers neither condemnation nor celebration of what he sees as this facet of 

human consciousness. 
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But surveillance has always had a dark side, and this is perhaps best expressed by the 

writer George Orwell in his dystopian conception of a future totalitarian surveillance state in 

the classic work, 1984: 

‘On each landing, opposite the lift shaft, the poster with the enormous face gazed down from 

the wall.  It was one of those pictures which are so contrived that the eyes follow you about 

when you move.  BIG BROTHER IS WATCHING YOU, the caption beneath it ran. …the 

posters were plastered everywhere.  …[they]…gazed down from every commanding corner.  

There was one on the house-front immediately opposite.  BIG BROTHER IS WATCHING 

YOU, the caption said, while the dark eyes looked deep into Winston’s own.  …There was of 

course no way of knowing whether you were being watched at any given moment. …You have 

to live — did live, from habit that became instinct — in the assumption that every sound you 

made was overheard, and, except in darkness, every movement scrutinized’ (1949, pp. 2-5). 

In Discipline and Punish, Foucault, like Orwell, feared that in a surveillance society 

conformity would be enforced less through conscious, explicit fear of detection and 

punishment than through the conditioning of individuals to self-censor.  He repurposed 

Bentham’s panopticon as a metaphor for modern societies.  He thought that as we worried 

about state surveillance catching us off-guard we would internalise surveillance and suppress 

the expression of deviant opinions, behaviours, and eventually suppress even deviant 

thoughts until our conformity became unthinking, automatic.  In this situation the state would 

have created a panoptic system of reflexive control.  Citizens would conform by self-

censoring but would no longer be aware they were doing so (Foucault, 1977).  In Foucault’s 

later work he came to argue more clearly that the most important and powerful means of 

control were not the coercive and consequential.  The most powerful form of censorship was 

that exerted by the individual over themselves once they knew or believed they may be being 

watched.  ‘Technologies of control’, Foucault suggested, were beginning to create such an 
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environment (Manokha, 2018).  However, even in his early writing he was arguing that just 

watching was enough: 

‘[so]… …it is not necessary to use force to constrain the convict to good behaviour, the 

madman to calm, the worker to work, the schoolboy to application, the patient to the 

observation of regulations... He who is subjected to a field of visibility, and who knows it, 

assumes responsibility for the constraints of power; he makes them play spontaneously upon 

himself; he inscribes in himself the power relation in which he simultaneously plays both 

roles; he becomes the principle of his own subjection’ (Foucault, 1977, pp. 202-203: cited in 

Manokha, 2018). 

 The clash of Bentham’s view with that of Orwell, Foucault and modern civil liberties 

groups is at the heart of the discussion that follows, and underlies the empirical chapters 2-5 

of this thesis.  It is to these core arguments that I will return at the end.  To place them in 

context, we next outline their contemporary relevance in the way surveillance technology is 

empowering authoritarian societies and the activists seeking to undermine them, how it is 

driving the emergence of ‘surveillance capitalism’, how it is changing social norms and 

dramatically reducing privacy in liberal democratic states, and how it empowers security 

agencies, militaries and peace-keeping missions. 

1.1.2. The Expansion of the Surveillance State 

One can see Bentham’s positive vision of surveillance as provider of security, stability, 

and eradicator of free-riding in the arguments for China and Russia’s surveillance systems, as 

well as in the discussion of the boundaries of surveillance and privacy in liberal democratic 

societies.  In a recent article Koh Hong-Eng, Chief Scientist at the Chinese electronics 

company Huawei, makes the case for ubiquitous surveillance by explicitly extolling the 

benefits of ‘Big Brother surveillance’. He argues that increasingly ubiquitous surveillance 
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will ensure we are watched more and more closely in the future, and that we will be safer, 

wealthier and happier for it.  Yet even Koh Hong-Eng admits that “no-one likes the idea of 

being watched” (Hong-Eng, 2018). 

China’s social credit system is eerily reminiscent of Orwell’s surveillance state in 

1984 and its aims are defended with the arguments raised by Bentham.  Although the system 

is still being tested and varies in different administrative areas, its components are 

comparable.  Broadly, citizens start with 300 points, and earn more by paying debts on time, 

making responsible purchases such as nappies or a hole-puncher, donating blood, taking 

public transport or reporting those who break the rules.  Above 500 you get benefits – 

cheaper broadband, fast-track visas. Some places even promote your dating profile!  

However, you can also lose points - either by your own behaviour, or by associating with 

those with low scores, by frequenting places of ill-repute, or by having a friend who criticizes 

the Communist party.  In Xinxiang province they even add DNA, blood samples and iris 

scans to the data collected on you.  Xinxiang also equips police with ‘Google glass’ headsets 

incorporating facial recognition cameras to pick out suspects and check everyone’s 

background (Moody, 2018). 

All this ‘watching’ enables what the Chinese Government calls “sincerity 

construction”, a reputational ledger owned by the state.  Lose enough points, or commit 

particular crimes – such as jaywalking - and your face and identity number are on 5m tall TV 

screens in the city centre. Moreover, you can’t get away as you’re banned from trains and 

planes - even buses. 

As if to illustrate just how far-reaching and unprecedented surveillance has become, 

this year, 2018, it was reported that Chinese businesses, the military and hospitals are 

monitoring the brainwaves of some state employees, some servicemen and women, and some 

hospital patients with “emotional surveillance technology”.  Details of the technology, 
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reportedly developed under the Government funded Neuro Cap programme at Ningbo 

University, remain secret, but Chinese officials claim it can identify mood, fatigue, 

concentration levels and, harnessing machine learning technology, predict behaviours such as 

violent outbursts from hospital patients (Chan, 2018). 

Both the technology and the system are defended by appealing to Bentham’s 

arguments.  Chinese officials claim that they can boost productivity – specifically, for 

example, in the case of the Hangzhou State Grid Electric Power Company where profits have 

reportedly increased by US$315 million since the technology was introduced in 2014.  It is 

claimed it allows a better understanding of workers, to allow them breaks and time off when 

needed, protects doctors from violent patients, and regulates behaviours (Chen, 2018). 

Overall, ‘sincerity construction’ is said to be about building trust.  Essentially, the idea is that 

someone is “once untrustworthy, always restricted”, as one of the notices endorsed by eight 

governmental ministries and the Supreme People’s Court announced. In consequence, minor 

infractions from jay walking to major infractions such as breaking the law reduce one’s score 

and access to services (Reuters, 2018).  But untrustworthiness is as much about political 

opinion as criminality.  Social credit regulations are already being used to force businesses to 

change their language to accommodate the political demands of the Chinese Communist 

Party, while the surveillance measures ensure everyone upholds discourse that promotes the 

party-state leadership’s version of the truth (S. Hoffman, 2018). 

We can see that what is not said by the Chinese authorities is just as important as what 

is.  It seems probable they are telling the truth in arguing that part of their aim is social 

harmony and productivity.  But the system is also an extension of totalitarian control of the 

country in the interests of the survival and extension of the power of the Chinese Communist 

party (S. Hoffman, 2017).  Surveillance in China threatens to approach or even surpass that 

described by Orwell in 1984.  The only way to avoid detection of dissident opinions may 
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soon be to suppress dissident thoughts entirely.  If anything was going to induce Foucault’s 

reflexive control it is this. 

China may have the most advanced state surveillance apparatus in the world but 

Russia’s is Orwellian too.  In just one example, Moscow’s Mayoral office claims that every 

one of the city’s apartment blocks has the entrance covered by a CCTV surveillance camera, 

with the state’s surveillance equipment supplemented by any number of privately-owned 

cameras which can be connected, for free, to its cloud based facial recognition system in 

return for the footage being provided, in real time, to the Government (mos.ru, 2017). 

 In the more democratic nation of Singapore (ranked 69th ‘most democratic’ out of 167 

nations in the 2017 Economist magazine’s democracy index (Economist Intelligence Unit, 

2018)) the surveillance network is credited with resulting in a crime rate so low that in 2016 

the city-state had 135 days without any crimes at all (Saiidi, 2018).  There is so little crime 

that many new stores are built with no locks on windows and doors.  Starbucks in Raffles 

Place, a major underground station, simply hangs a rope across the entrance when closed.  To 

achieve this, Singapore’s authorities installed 12,000 surveillance cameras in 2012 (Saiidi, 

2018), added 11,000 in 2016 – ensuring every one of the city’s housing board blocks was 

covered (Sim, 2016) - and set-up a crowd-sourcing scheme for the public to send in video 

footage to the authorities (Sim, 2016), adding an estimated 1.3 million privately owned fixed 

surveillance cameras to the network (Webber, 2017). All this, plus all the cameras on 

smartphones carried by its 5 million+ citizens.  As if this wasn’t ubiquitous enough, 

Singapore will soon be adding cameras with facial recognition technology to all 110,000 of 

its lampposts in 2018 (Aravindan & Geddie, 2018).  Again, the arguments of Bentham are to 

the fore in justifying the expanded surveillance – just feeling watched will be enough to 

prevent aberrant behaviour (T. Lee, 2005). 
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 Western democratic states, too, have also extended their surveillance capabilities 

significantly.  In 2011 Big Brother Watch, a civil liberties charity, reported that the average 

individual in London was recorded by 300 different cameras in a single day (Big Brother 

Watch, 2012).  In 2016 their data showed that London’s authorities increased the number of 

cameras they operate by over 70% (Big Brother Watch, 2016), suggesting that the average 

Londoner is now filmed by more than 500 cameras a day.  Proliferation of CCTV continues 

apace in the UK, US (Draper, 2018), Europe (Hempel & Töpfer, 2004), and globally (Norris, 

McCahill, & Wood, 2002).  In many urban areas the State’s gaze, in public spaces at least, is 

approaching the panoptic. 

We might imagine that CCTV research could help us to understand whether the 

presence of a camera, and perhaps, therefore, the existence of other ‘technologies of control’ 

changes behaviour.  However, current research into the effect of CCTV is ambiguous and 

often contradictory. 

A thorough review of all the studies on the effectiveness of CCTV available at the 

time (2008, updated 2009) revealed that there was, in general, a positive correlation between 

the use of CCTV surveillance and a reduction in crime with a meta-analytic effect size 

suggesting the presence of CCTV cameras reduced crime by 16% (Welsh & Farrington, 

2008, 2009).  Welsh & Farrington found that the use of CCTV in car parks had an even more 

dramatic effect with crime falling by 51% compared with the control car parks without 

CCTV surveillance. 

A 2017 meta-analysis of what the authors judged to be the most rigorous and best 

designed studies of surveillance camera’s effects on crime published after Welsh & 

Farrington’s (2009) review also found that the presence of CCTV cameras was associated 

with reductions in crime.  The presence of cameras correlated with reductions of 24-28% in 
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public streets and underground railway stations in city centres, and much smaller reductions 

in unruly behaviour at football matches and theft in retail outlets (Alexandrie, 2017). 

Although CCTV effects have been found in meta-analytic aggregations, results within 

those analyses are variable and seem to be highly context dependent.  Both Welsh & 

Farrington (2009) and Alexandrie (2017) review studies that found no effect, and even some 

where the installation of CCTV correlated with an increase in crime.  Alexandrie’s results for 

instance, partially contradict and partially corroborate Farrington & Welsh’s finding on the 

increased effectiveness of CCTV in enclosed areas.  Although Alexandrie found no CCTV 

effect in car parks, or in underground train stations in the city centres, he does find that 

installing CCTV correlates with crime reduction in suburban underground stations further 

from the centre of cities (Alexandrie, 2017).  Perhaps Alexandrie’s findings add nuance to 

Farrington & Welsh’s, indicating possible boundary conditions for CCTV’s effect.  Or 

perhaps they indicate that CCTV’s effects have been over-estimated or simply do not exist, 

with previous findings being false positives caused by other environmental factors.   

For example, evaluation of insurance and police data in Surrey, a city in British 

Columbia, Canada, found a significant drop in car crime in car parks over a 12 month before 

and after study, but not when considering the data over a longer period of three years and 

with a wider control area (A. A. Reid & Andresen, 2014).  It might be that crime reductions 

found in other cities where CCTV has been installed are down to such annual fluctuations in 

crime, rather than being caused by CCTV.  Similarly, the results of researchers exploring the 

effect of a huge increase in CCTV camera use in Lyon, Saint-Etienne and Grenoble, in 

France, found the presence of cameras had little or no effect on crime figures (Germain, 

Douillet, & Dumoulin, 2011).  This might be down to cultural variation in CCTV’s effects, to 

other regional or environmental effects or, again, indicative that other studies have found 

false positives.   
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It is not that there have been no attempts at finding other outcome measures beyond 

reported crime to identify whether CCTV exerts a deterrent effect – but rather it is that these 

are also vulnerable to confounding factors.  The insurance data used in the Canadian study 

mentioned above is one such example (A. A. Reid & Andresen, 2014).  Two further 

examples illustrate the point well.  The first measured the number of people reporting to 

accident and emergency rooms with assault and violence related injuries in five English cities 

that installed CCTV when compared with cities that did not do so (Sivarajasingam, Shepherd, 

& Matthews, 2003).  The second reviewed incidents of anti-social behaviour from referees’ 

reports on the number of objects thrown on to the pitch (such as coins, bottles and lighters) at 

Swedish football stadiums (Priks, 2014).  Both found a positive effect from the presence of 

CCTV based on a reduction in, respectively, reported injuries and reduced anti-social 

behaviour.  But even with alternative outcome measures, field experiments are always 

vulnerable to the charge that something else may have caused any effects found.  Given the 

proliferation of CCTV cameras and other surveillance technologies, the need for more 

rigorous laboratory research is clear. 

Militaries, too, are exploring the possibilities made available to them from access to 

modern surveillance capabilities which are producing unprecedented amounts of data. Retired 

US Navy Commander Ted Johnson and retired United States Air Force (USAF) General 

Charles Ward explained in an article last year that in 2011 the USAF produced full motion 

video footage with a total running time of some 37 years, taken from satellite collection, 

drones and other aircraft – 2011 being the only year for which any estimate of the scale of 

USAF collect has been released (T. Johnson & Wald, 2017).  The same authors, describing 

the constellation of surveillance capabilities available to the US military, argued that the US 

should aim for ‘operational omnipresence’, suggesting that:  
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‘Today, cyber- and satellite-enabled surveillance, coupled with traditional forms of 

intelligence gathering and the ubiquity of the press and personal devices, means that a global 

electronic version of the panopticon is possible… …What was thought to be in secrecy is 

now under a spotlight. From that point forward, …[any]… nation would assume it is being 

watched. This, too, is a form of presence, and the essence of perceived presence’ (Wald & 

Johnson, 2017) [emphasis added] 

Beyond CCTV and drone video footage, Edward Snowden’s revelations have shown the 

extent of state surveillance capabilities in the US and UK.  I will not comment further on this 

given my professional responsibilities but for the interested reader Snowden’s disclosures can 

be found in the report NSA Files: Decoded1 as presented from the perspective of the Guardian 

newspaper, the first publication to break the Snowden story, in a comprehensive summary by 

journalists Macaskill and Dance (2013). 

Some research has suggested that these revelations may have caused Foucauldian 

self-censorship, or ‘chilling effects’, as this is now often termed.  Penney (2016) found that 

traffic to Wikipedia articles on subjects associated with privacy concerns saw an immediate 

and statistically significant decrease of 30% in the month after the Snowden revelations broke 

in 2013 with the trend continuing for the remainder of the month.  Further research has 

shown that Google users searches for terms that might get one into trouble with the US 

government, or embarrass one if a friend were to know what one had searched for, dropped 

significantly in the month after the Snowden revelations (the terms selected were determined 

independently by the ratings of participants in a preliminary study on the online research 

platform MTurk) (Marthews & Tucker, 2015).  This reduction was greatest in countries that 

were diplomatically closest to the US, and which had lower levels of state surveillance 

                                                
1 https://www.theguardian.com/world/interactive/2013/nov/01/snowden-nsa-files-surveillance-revelations-
decoded#section/1 
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(where state surveillance was defined by the proxy measure of whether citizens are mandated 

to carry a state ID card). 

The authors admit that their data does not allow firm conclusions to be drawn from 

this finding, but suggest the difference may be because citizens in those states with high 

surveillance levels or which are obvious targets of US surveillance already self-censor, and 

consequently the Snowden revelations had an effect only on those who previously felt 

anonymous on the internet as they began to self-censor now that they too knew they might be 

watched (Marthews & Tucker, 2015). 

Relatedly, self-reports from journalists suggest that as many as 28% curtailed social 

media activity post-Snowden, 24% claimed to have avoided certain topics in phone or email 

conversations, and 16% claimed to have avoided speaking about a particular topic altogether 

(FDR Group & PEN American Center, 2013).  

Taken together, then, Marthew’s & Tucker’s analysis of Google searches, their 

exploratory finding of the greater effects in countries where citizens usually feel anonymous 

online, Penney’s (2016) Wikipedia findings, and the aforementioned self-reports of 

journalists might all be seen as providing some evidence for Foucault’s notion of reflexive 

control in the 21st Century context.  Thus, when considered alongside the technological 

developments in China, Russia, Singapore, and generally across the globe, we can see that in 

authoritarian states and democracies alike we have cause to feel more and more 

watched…and cause to understand precisely what effect this might have on our behaviour. 

1.1.3. Surveillance Capitalism 

As the aforementioned discussion demonstrates State surveillance is becoming 

increasingly ubiquitous, and as such, the urgency of understanding the concerns of the 

philosophers may never have been greater. 
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And this is before we take account of the rise of ‘surveillance capitalism’ a business 

model predicated on watching everything we do and manipulating and selling the data 

collected.  This has led to far more extensive surveillance in democratic countries and 

worldwide being undertaken by private companies to such a degree that in 2010 Facebook 

CEO Mark Zuckerberg was reported to have said that ‘the age of privacy is over’ 

(Kirkpatrick, 2010). 

His comments had been slightly twisted.  In fact, Zuckerberg claimed only that 

Facebook had changed social norms around privacy (TechCrunch, 2010).  Just 3 days later 

his interviewer, the leading tech commentator Michael Arrington, wrote on his blog that “The 

point is, we don’t really care about privacy anymore. And Facebook is just giving us exactly 

what we want” (Arrington, 2010).  Others in the online commentariat noted that this change 

in social norms was hardly new, observing that “The age of privacy did not end in 2004 with 

Facebook and the social web. Equifax, Transunion, Capital One, American Express and their 

cousins raped our privacy” (Lindzon, 2010).  The truth, of course, is that privacy’s death had 

been forecast for some time.  In 1999 Scott McNealy, CEO of Sun Microsystems, told the 

world bluntly: ‘Privacy is dead.  Get over it’ (Couts, 2012). 

This loss of privacy is a consequence in large part of what has become known as 

‘surveillance capitalism’ in which technology companies ask customers to exchange privacy 

for services (Zuboff, 2015).  For example, if you have your smart phone with you as you read 

this, you’ve been geo-located approximately 23 times in the past minute, while in the next 

hour you’ll have been located nearly 1400 times (Howard, 2017).  Similarly, Facebook 

knows where the vast majority of its 1.94bn active users - defined as those that have logged 

on in the past month (Statista, 2017) - live, work, and socialise, and also what time they get 

up, when they went to bed, where they went to bed, and, by inference, perhaps even who 

with. 
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Then there is Google. Google tracks the things you search for, the websites you visit, 

the videos you watch, the ads you click on or tap, as well as your location, device 

information, and, through Gmail, the emails you send and receive, their content, the contacts 

you add, your calendar events, the photos you upload, the documents and material you save 

on your Google Drive, and if you have an account: your name, your birthday, your gender, 

your phone number, and your nationality (Google, 2017).   

Google is listening to you too.  In 2016 it was widely reported that the conversations 

of anyone using Google voice search on their phone had been recorded - not just the searches, 

but the actual conversations people had in the vicinity of the device on which the app was 

running, in order to improve its language recognition and Google’s targeted advertising 

(Griffin, 2016).  Similarly, if you talk to Apple’s Siri, your instructions are saved for 2 years, 

and your data, and recordings, may be shared with third parties.  Samsung operates a similar 

policy. The whistle-blower, Fallenmyst, posted on Reddit in 2015 that he had been working 

for an app developer rating the accuracy of text interpretations from recorded naturalistic 

speech when he noticed a pattern and realized he was listening not to random recordings but 

to users’ real-life interactions with their smart phones.  He described how even the most 

intimate conversations were passed to him, writing: “I heard everything from kiddos asking 

innocent things like ‘Siri, do you like me?’ to some guy asking Galaxy to lick his butt.  I wish 

I was kidding” (Cluley, 2015).  That was you? Well, now you know. There is little that goes 

unobserved. 

But there are already a number of companies whose surveillance is far more extensive 

and intimate than that described.  Nielsen company eXelate surveils your activity online and 

can determine your age, sex, ethnicity, marital status and profession, as well as your current 

consumer interests, matching all this with offline purchasing data through partnerships with 

supermarkets and other retailers (Nielsen, 2017a, 2017b).  Then we have Towerdata. 
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Towerdata claim to have 80% of U.S. email addresses, all the same data on you as eXelate,  

but also to know your income, whether or not you have children, your postal address, 

education, your name, your telephone number, your homeowner status, your length of 

residence, the current value of your home, your interests (including what you create, like, 

view and interact with, as well as your connections on social media and interactions with 

those contacts)… “and much more” (Towerd@ta, 2017). 

Furthermore, the internet of things2 is set to remove privacy from the heart of your 

home, blurring the online/offline boundary, enabling analysis of yet more personal data still.  

In 2014 Google bought Nest (Wohlsen, 2014), a US company that builds devices to create ‘a 

thoughtful home: a home that takes care of the people inside it and the world around it’ (Nest, 

2017b).  This thoughtful home helps you turn your heating on remotely, perhaps as you set 

off back from the office or, if you prefer, as you get within a certain distance of home. It 

learns what temperatures you like in different rooms at different times. Its smoke alarms can 

talk to you – so you can shout when you’ve burnt the toast to stop them going off.  Nest’s 

security, fire alarms and apps also join forces with your lights and your locks – lighting the 

way to help you get out in a fire, for example, or flooding the room with light to scare off an 

intruder at the window. In addition, it reminds you not to forget to switch the alarms on as 

you leave, and saves power by turning the lights on and off as you move around the house.  

But, of course, all this extra security comes at a price.  Google knows when you get in and 

when you go out. It knows what rooms you are in. It knows not just when you put your phone 

down and stop using social media, but when you cook, when the lights are turned on, turned 

off, turned up, turned down…you name it, allowing all sorts of inferences to be made as to 

what you might be doing. 

                                                
2 Internet of things  n. a proposed development of the Internet in which many everyday objects are embedded 
with microchips giving them network connectivity, allowing them to send and receive data.  Oxford English 
Dictionary. Retrieved 22 September, 2018, from: http://www.oed.com/viewdictionaryentry/Entry/248411. 
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Think that’s the end of it? Think again! In fact, it’s just the start.  The plan to build a 

home that is not just thoughtful, but ‘conscious’, in the words of Nest’s founder (Wohlsen, 

2014), to do this would mean building an aggregate picture of your behaviour – providing 

unprecedent insight into you and your activities, removing privacy not just from what you 

have done, but projecting forward to know what you will probably do in the future.  For 

example, Nest’s Cam IQ security cameras use facial recognition software via its ‘supersight’ 

lens to know who is calling (Nest, 2017a).  They might add this to data on your water and 

electricity usage, for example to know how you act before guests arrive, when you boil the 

kettle, wash your clothes, take a shower, or flush the loo.  Google, or analytic middle-men 

like eXelate and Towerdata, might then link all this to when you order your online shopping, 

what you order and depending on data sharing agreements around your loyalty card, maybe 

when and what you buy in store too.  With all this information, Google (or their rivals – they 

are not alone in pursuing these technologies) will know who you’re meeting, when, how 

different guests at your home are fed and watered and might infer what you’re doing at 

different times and what you need done next as a result.  And Nest isn’t the be all and end all 

of this.  Far from it.  Professor Philp Howard, Director of the Oxford Internet Institute 

predicts that by 2020, when there will be eight billion people on the planet, there will be three 

to four times as many internet-connected devices (Howard, 2015).  The Organisation for 

Economic Cooperation and Development in Europe predicts that the average family of four 

will have fifty internet connected devices by 2020, up from an average of ten today, and 

engineers seem to think there could be far more – anticipating the arrival of the internet of 

things by expanding the web to allow for an additional 2128 new unique URLs (Uniform 

Resource Locators): enough for every atom on the planet to have 100 www. addresses each 

(Howard, 2015, pp. xii-xiii). 

Once such development that is with us already is the importing of virtual assistants to 

our living rooms, and other locations within our homes (Brenner, 2017; Goldstein, 2017; 
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Henderson, 2017; Waddel, 2016).  These devices are either standalone pods or applications 

within your phone, and they have various privacy settings, but all record to some degree.  In 

November 2015, when Georgia Police Office Victor Collins was found dead in a hot tub in 

the garden of his friend, James Bates’ home in Arkansas, the police subpoenaed for the 

records of the Amazon Echo that had live streamed the music that Collins had been murdered 

to.  Noting water utility records showed 140 gallons of water had been used at Bates’ home in 

the middle of the night after the murder (more surveillance) and that Bates had made calls 

during the night – when he claimed to be asleep - they guessed that Amazon had recordings 

perhaps of what happened before, during and after the murder.  Amazon stalled at first, 

presumably fearing the damage that would be done when people realized just how much 

intimate data they, and the device, actually held.  But in February 2016, when Bates indicated 

he was content to hand the device over, they complied (Gallagher, 2016; Grant, 2017). 

The case, it transpired, was eventually dropped by the County Prosecutor (Chavez, 

2017), so we will never know what the Echo and Alexa’s witness testimony might have 

revealed. However, the very fact that Alexa can be a witness is revealing enough for us to 

begin to comprehend just how ubiquitous surveillance has become and how much more 

extensive it is set to be. 

And if just feeling watched can change behaviour, as Bentham argued, and if it can 

enable ‘reflexive control’, then there is an urgent need to understand the psychological effects 

of this so-called ‘death of privacy’. 

1.1.4. Surveillance, Sousveillance, Activism & Policing 

Just as burgeoning surveillance capabilities are empowering the state, so protest 

movements are adopting ‘sousveillance’ (under sight) as a counter to surveillance (oversight) 

(Mann, Nolan, & Wellman, 2004).  In this conception, pointing cameras back at the 
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authorities offers the citizen a chance to exert reflexive control in reverse, forcing police and 

state authorities to act within the law and accepted norms for fear of exposure (Mann & 

Ferenbok, 2013; Sandhu, 2016). Sousveillance has been used to try to moderate behaviour in 

many situations, but three examples suffice to make the point – in the prosecution of police 

officers for abuse of powers during the G20 summit in Toronto, a move which has forced 

police services worldwide to consider the possibility they might be filmed (Mann & 

Ferenbok, 2013);  in the use of dashboard cameras to counter corrupt police seeking bribes in 

Russia (Balmforth, 2012); and in the Black Lives Matter campaign to expose racist and 

violent behaviour by US Police (Zuckerman, 2016).  In all three examples this ‘under sight’ 

intervention has indeed been successful, to some degree, in helping to constrain the actions of 

the state. 

Sitting somewhere around the meeting point of the surveillance and sousveillance 

debate rests the issue of body-worn cameras on police.  Randomized controlled field trials 

have yielded positive findings for the effectiveness of body-worn cameras on policing.  Those 

wearing them on a trial in California, for example, were half as likely to use force in 

comparison with those who were not wearing them, and complaints against those wearing 

them were ten times lower than complaints against those who were not (Ariel, Farrar, & 

Sutherland, 2015).  The authors suggest the cameras achieve these dramatic results by 

heightening self-awareness.  To corroborate this finding, a follow-up study of police in the 

US and UK found police use of force fell 37% when cameras were always on, but rose 71% 

when officers could turn the cameras on or off at their discretion (Ariel et al., 2016).  In a 

further follow-up study, the largest randomised trial of police body-worn cameras to date, 

complaints against the police fell by 93% for those wearing the cameras in comparison with 

those who were not (Ariel et al., 2017). 
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In fact, research by the UK’s Behavioural Insights Team suggests that the effects of 

body-worn cameras go further than simply attenuating hostile behaviour.  Those police 

officers wearing the cameras in their 2016 trial took an average of 3.3 fewer days off, 20% 

less than those who did not wear them.  More significantly, those wearing the cameras 

seemed to be more discriminate in selecting those to submit to stop & search procedures, with 

29.9% of stop and search encounters resulting in a positive outcome (e.g. a possession 

charge), a statistically significant increase compared with 25.6% of encounters amongst those 

not wearing the camera (The Behavioural Insights Team, 2017). 

In this body-worn camera research, the presence of the cameras would seem to 

regulate the behaviours of both the police and the public with whom they were interacting, 

with both groups conforming more closely to social norms.  Such being the case, the counter-

insurgency expert, former advisor to General Petraeus in Iraq and security consultant David 

Kilcullen describes a related and intriguing idea.  Kilcullen suggests that the increasing 

ubiquity of surveillance technology enabled the Arab Spring, the series of uprisings from 

Tunisia, via Egypt, to Libya and Syria, that broke out in 2011: 

‘I think this is about more than just the convenience of electronic connectivity though.  

Constant access to the digital world, letting people upload images or tweet what’s happening 

to them, creates a sense of security.  There’s always an actual or potential witness to what’s 

going on: someone’s watching, ready to blow the whistle if the authorities pull something 

brutal or repressive.  It’s as if there were always a media crew of reporters and cameramen 

watching out for you – but a virtual, digital, distributed crew enabled by constant 

connectivity.  This idea of “Web as witness” – the protection that comes from virtual 

monitoring by independent outsiders, and the restraint this imposes on governments – is the 

flipside of the privacy concerns that go with our ever-connected environment.  In a sense, it 

allows remote actors to extend their normative systems into places where they can’t 
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physically be.  This idea of the permanent, universal witness is a new element in conflict, 

politics, and human rights advocacy alike, it’s entirely an artefact of the connected, urban 

world and it’s mostly a good thing’. (Kilcullen, 2013, p. 246) 

Indeed, activists themselves have discussed in online forums the import of YouTube 

and streaming sites as witnesses to their protests.  In Syria there were tens of thousands of 

webcams and mobile phones used to record and broadcast protests against the Assad regime 

in 2011-12 (Nachawati Rego, 2012; 

Shanley, 2012) with many efforts 

centrally coordinated by the Syrian 

Observatory for Human Rights 

(Wikipedia, 2018) – whose eye-like 

logo (Figure 1) is suggestive of its 

sousveillant purpose - as well as by 

online media curation organisations 

such as Ugrait News, Sham Network 

News and Homs Network News (Starr, 2012, pp. 61-62).  Indeed activists have been able to 

enlarge Syria’s internet in geographic area and number of users during the country’s 7 year 

civil war despite the devastation of the country’s infrastructure, and have done so in part 

because they have been desperate to be watched (Waters, 2018). 

Of course, we must acknowledge that Kilcullen’s explanation does not rely solely on 

the idea that it was the feeling of being watched that empowered or constrained behaviour in 

this situation. It might be that the effectiveness of the web as witness came more from the 

threat of international sanction against the state and its agents, and the belief on the part of the 

protestors that their visibility made them more likely to receive the support of outside powers.  

It must also be noted that more sceptical takes of the effect of internet activism suggest that it 

Figure 1.1.  Logo of the Syrian Observatory for Human Rights 
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isolates activists who can then be more readily identified by repressive states, and may, at the 

same time, enable superficial signalling - ‘clicktivism’ - at the expense of meaningful 

committed organisation. Similarly, critics suggest that web-based surveillance is more cost 

than benefit to activists in other ways.  That it may simply entrench existing power structures 

through commercially mediated online fora such as Facebook - enabling corporate entities to 

dispossess us of our data and use it to sell goods back to us with ever more sophisticated 

techniques, to control the media we see, to shape our preferences and use this power to 

watch, regulate and perhaps discourage or redirect our interests, to influence the groups we 

see via search engines and social media, to encourage us to sympathise with some and not 

others, and thus which groups we support and join (Fenton & Barassi, 2011). 

Whatever the truth of the matter may be, what is not in doubt is that many of the 

arguments being advanced suggest an urgent need for more empirical evidence around the 

effect of surveillance on behaviour.  Similarly, although we must acknowledge that in some 

of these examples, such as the case of police body-worn cameras there clearly are potential 

consequences: in this case for both the police and those they interact with should either 

transgress legal norms.  However, there is again a case to be made in this instance, and in the 

other examples here to suggest that Bentham’s panopticon may be operating through modern 

technology.  The problem, however, is that it is not possible to separate out subconscious or 

non-coercive surveillance effects - such as the role of increased self-awareness induced 

through feeling watched from the effect of explicit concerns regarding future prosecution. 

Our studies aim to address this conundrum directly, seeking, amongst other things, to 

identify whether heightened self-awareness is in part responsible for cueing police and public 

to behave differently when they feel watched or whether it is only explicit concerns regarding 

the future consequences arising from being watched that make the difference. 
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1.1.5. Surveillance, Peace-Keeping & Humanitarianism 

The most immediate motivation to conduct this study comes from my experience on 

peacekeeping operations.  In 2007-08, serving as a UN Peacekeeper and the information 

officer in the Gali Sector within the disputed territory of Abkhazia with the United Nations 

Mission in Georgia, I proposed that the UN purchase its own air surveillance radar, coastal 

surveillance radar and unmanned aerial vehicles.  The idea was to make the feeds from this 

surveillance equipment available live on the internet.  UN peacekeepers are often described 

as the eyes and ears of the world.  On what the UN Charter calls Chapter 6 Peacekeeping 

Operations (United Nations, 1945) peacekeepers are unarmed, able only to report what they 

see and hear.  Consequently, my proposal would have effectively crowd-sourced thousands 

more peacekeepers – yet more eyes and ears - from around the world at a stroke.  Within the 

mission, we speculated that it might have an additional effect.  Perhaps having the world 

watching so directly would itself reduce cross-border incidents and breaches of the ceasefire 

agreement. 

This idea has since been tested.  On 29 December 2010 the actor George Clooney and 

human rights activist John Prendergast launched the Satellite Sentinel Project (SSP).  The 

SSP crowd-sourced imagery analysis much as I had proposed doing with the UN.  From 2011 

to 2015 the SSP constantly reviewed and regularly published on the internet satellite imagery 

of Sudan and South Sudan.  The imagery was online for all to see with the tagline ‘the world 

is watching because you are watching’ and the explicit aim of deterring war and human rights 

abuses in the region.  In a press release Clooney said of the project: “We want to let potential 

perpetrators of genocide and other war crimes know that we’re watching, the world is 

watching… …War criminals thrive in the dark. It’s a lot harder to commit mass atrocities in 

the glare of the media spotlight.” (Satellite Sentinel Project, 2010).  Here again we run into 

the ideas of Bentham, using surveillance to deter bad behaviour. 



1. Introduction. 

 25 

A critical analysis of the project noted several limitations that had reduced its 

effectiveness in preventing violence, but still cited a number of successes: identifying mass 

graves while looting and killing was ongoing, identifying forces moving to attack civilian 

areas and food convoys, and, above all, forcing the world to bear witness to what was 

happening even if not provoking direct international action (Raymond, Davies, Card, Achkar, 

& Baker, 2013).  However, notable by its absence is any investigation of Clooney’s claim 

that just bringing the light of surveillance, the eyes of the world to the conflict, might reduce 

war crimes. 

A similar programme launched in June 2007 by Amnesty International USA, “Eyes 

on Darfur”, aimed to use crowd-sourced online activists to ‘watch’ 12 villages in Darfur via 

imagery satellites, again with the aim of deterring and reducing human rights abuses. Here, 

however, a detailed quantitative evaluation of the six-month project taken against a baseline 

of violence across the region found that in fact violence in these villages had increased by an 

additional 15% during the intervention and a further 20% after it ended (Gordon, 2016). In a 

sense this is not surprising – where the strategic logic favours more violence, the 

‘subconscious cueing’ would likely be limited in its effects.  In field interventions such as 

these the number of confounds is such that we cannot rest too much weight on the conclusion 

of just two examples.  But as large-scale surveillance programmes predicated on the ideas of 

Bentham they clearly demonstrate the need for more controlled research into the effect of 

surveillance on behaviour before further such interventions are attempted. 

Although the limited effectiveness of the Satellite Sentinel Project and Eyes on Darfur 

interventions suggest otherwise, the argument that such perceived surveillance and 

monitoring are able to change global norms and reduce abuses remains prevalent (Risse et al., 

1999).  David Whetman of King’s College, London argued in the International Journal of 

Human Rights in 2016 that ‘flying cameras’, that is, unmanned aerial vehicles with full 
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motion video or other optical sensors, could be rapidly deployed by the UN anywhere on the 

planet and that if belligerents were aware of the deployment ‘the fear of being observed may 

be enough to modify behaviour’ (Whetham, 2015).   

Added to this, the United Nation’s burgeoning aerial surveillance capabilities have 

been justified on the grounds that ‘...if criminal/violent elements are aware that the United 

Nations can operate silently and without detection, a powerful deterrent is created, instilling 

fear in violators even when aircraft are not present’ (Dorn, 2014, p. 121).  This idea, that just 

watching can help bring peace, is present within the justification for the aforementioned 

United Nations’ Chapter 6 missions, where unarmed peacekeepers are deployed as ‘the eyes 

and ears’ of the international community with no mandate to intervene (Sisk, 2017, p. 493). 

And surprisingly, perhaps, this kind of peacekeeping works.  Indeed, the most 

thoroughgoing quantitative examination of UN peacekeeping missions of which I am aware 

suggests it can be dramatically effective.  Columbia University Professor of Political Science 

Virginia Fortna ran a series of statistical analyses looking at the hazard risk, a ratio measure 

similar to the odds ratio, while controlling for diverse variables such as the number of deaths 

in a conflict, whether there had been a decisive victory for one side, infant mortality, terrain 

etc.  Her various models consistently include around 100 different peacekeeping missions.  

Even in her most conservative estimate Fortna finds, ceteris paribus, that the presence of UN 

peacekeepers halves the chances of renewed war.  Her less conservative estimate suggests 

that it reduces the chances of war by as much as 75-85% (Fortna, 2008, p. 125).  One cited 

causal mechanism for just how such peacekeeping can be so effective is the idea that simply 

watching is enough to change behaviours (Diehl, 1993, p. 10; Doyle & Sambanis, 2000, p. 

785; Rotberg, 2000, p. 5).   

Fortna herself gives the idea that surveillance alone is enough short shrift (Fortna, 

2008, pp. 76-103), but the explanation for how peacekeeping might work offered by other 
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scholars reads a lot like Bentham’s panopticon applied to peacekeeping.  And although the 

limited evidence from the Satellite Sentinel Project and Eyes on Darfur studies suggest the 

power of surveillance alone is not enough to offer panoptic benefits, nor to allow Foucauldian 

reflexive control, the debate continues, with some humanitarians arguing for an ‘Ambient 

Protective Effect (APE)’ provided by increasingly ubiquitous surveillance of disaster areas by 

information communication technologies, and others arguing the contrary (Sandvik & 

Raymond, 2017).  Since neither side has direct evidence to support their claims, the research 

presented in this thesis aims to either corroborate or refute these contentions empirically. 

Moreover, in the preceding discussion, in order to understand the implications of 

surveillance in different contexts I separate out state, commercial, policing, military and 

activist surveillance into separate domains.  However, it is important to note that some 

surveillance scholars would likely resist this conceptual separation.  The panoptic effects of 

modern surveillance are, it is suggested, created by ‘liquid surveillance’ in which we often 

cannot know whether we are being watched by the state or other entities, and do not know 

whether the data collected by one might be put at the disposal of another (Lyon & Bauman, 

2013; Manokha, 2018; Zuboff, 2015).  If we accept this premise, the urgency of 

understanding whether there are effects on behaviour solely from feeling watched becomes 

more urgent still. 

1.1.6. So What? 

In approaching the problem, it is important to get beyond pitching Bentham and 

Foucault’s arguments against each other.  As can be seen from the evidence presented, 

qualitative methods and quantitative correlational studies of real-world data have not been 

able to provide sufficient insight.  How then might we approach providing the evidence 

needed to better understand surveillance effects? 
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Psychological science offers experimental techniques that allow researchers to 

manipulate surveillance conditions, to limit potential confounds, and provide objective 

analysis of outcome measures.  Such experimental psychology also allows us to carefully 

describe our designs, such that they can be objectively critiqued, our results replicated (or 

not), and our findings challenged on an equally empirical and objective basis.  

With the approach decided upon, two possible hypotheses arising from the 

philosophical discussion and contemporary context were advanced for exploration: 

H0. Surveillance has no effect on behaviour unless coupled with an explicit 

consequence. 

H1. Perceived surveillance – just feeling watched – can change behaviour. 

These two hypotheses, together with the ubiquity of surveillance in general, generate a 

number of societal implications of both a practical and an ethical nature. Under the null 

hypothesis (H0), for example, we might be less concerned by the growing ubiquity of 

surveillance capabilities per se, providing that regulation prevents the specific data from 

being exploited to ill-effect - intentionally or otherwise.  Furthermore, if surveillance alone 

causes no psychological consequences - the adage ‘only those with something to hide have 

something to fear’ holds.  The rest of us will be unaffected and need not worry. 

In contrast, if H1 holds, we need to think of the practical implications of any such 

effect, both negative and positive.  In terms of the negative, we need to think much more 

carefully about the consequences for society of the ongoing, rapid, and seemingly exponential 

increase in surveillance capabilities across the commercial, governmental, and social 

domains.  In terms of the positive, we need to consider where those capabilities might be 

applied to best effect, such as in peacekeeping, activism, and law enforcement, with a view to 

constraining both criminal behaviour and government excess. 
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Surveillance, then, could be a double-edged sword –you can’t enjoy its benefits without 

incurring its costs and vice versa.  If it increases conformity and causes self-censorship, it 

should be regulated and controlled.  If it has the potential to increase productivity, trust, 

safety and social cohesion – maybe even to help bring peace to troubled areas of the world – 

then we ought to expand it.  The arguments of Bentham and Foucault are still, to this day, 

being pitched one against another as they were throughout the last century, while the fears 

that Orwell illustrated so brilliantly are rarely far from the public discourse.  Balancing the 

promise and perils of surveillances will need empirical evidence to be weighed carefully if it 

is to be done effectively – pitching Bentham’s utopian surveillance dream against Foucault 

and Orwell’s dystopian surveillance nightmare has taken the debate as far as it can, helping 

us to define the competing hypotheses. 

However, differences aside, Bentham and Foucault’s arguments both have something in 

common. They rest partially on the premise that surveillance has panoptic effects beyond the 

immediate and explicit concerns as to the consequences of being watched.  What is urgently 

needed, then, is an evidence-based assessment of the central argument in both claims. 

Without it, the discussion will continue to be based on contrasting, competing, but ultimately 

unempirical assertions. On untested optimism against speculative, unexpurgated fear. 
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1.2. The Psychology of Surveillance: A Literature Review 

1.2.1. Surveillance Studies & Psychology 

The proliferation of surveillance described in Chapter 1 has helped spark the creation 

of a new academic field of Surveillance Studies which has been described ‘as a cross-

disciplinary initiative to understand the rapidly increasing ways in which personal details are 

collected, stored, transmitted, checked, and used as a means of influencing and managing 

people and populations’ (Lyon, 2002, 2007; Lyon, Ball, & Haggerty, 2012).  How 

surveillance changes human behaviour and what effect it may have on individuals, groups 

and societies are pressing questions.  Yet, in spite of claims that Surveillance Studies is an 

interdisciplinary approach there remains very limited psychological research on the subject 

(Ellis, Harper, & Tucker, 2016). 

This lacuna in psychological research is important not only in relation to public policy 

but also for the advancement of psychology itself.  The debate around the first failed 

replication of Zimbardo’s famous (although now perhaps discredited (Blum, 2018)) Stanford 

Prison Experiment highlights the import of surveillance research in psychology.  Zimbardo 

suggested that ‘good people’ divided arbitrarily into guards and prisoners can quickly fall 

into patterns of abuse and submission (Zimbardo, 2011).  However, a BBC commissioned 

2002 study by British psychologists Haslam and Reicher had different results. In Haslam & 

Reicher’s replication the prisoners identified with their role but the guards did not. This made 

the guards reluctant to impose their authority and the prisoners eventually overcame them. 

Participants then established an egalitarian social system (Reicher & Haslam, 2006).  This 

seemed to fundamentally undermine Zimbardo’s findings. 
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In an extensive rejoinder, Zimbardo argued that this was in part because: 

“In our study, video-recording was concealed and never apparent to participants, and 

none wore microphones to make them aware of being under surveillance. In theirs, it was 

obvious that everything was being recorded at all times.” (Zimbardo, 2006) 

Responding in turn, Haslam & Reicher (2006) downplayed the significance of the 

presence of cameras on participants but conceded that: 

“…even where the cameras did have an impact, this does not invalidate the study. 

Instead, it simply means that it is necessary to clarify the processes underlying their impact in 

order to understand the wider implications of particular findings. Along these lines, 

Zimbardo acknowledges in his postscript that it is far from trivial to conclude that 

surveillance may have affected the willingness of the guards to impose their power.” 

Amongst Haslam and Reicher’s recommendations in this retort to Zimbardo’s 

criticism was that the effect of surveillance on behaviour needed further examination.  

Sixteen years later, in the aforementioned review of psychology’s contribution to surveillance 

studies, Ellis et al. (2016) were writing in the same publication arguing for its import and 

calling for exactly the same thing again. 

The furore around a recent (2018) article published on the British Psychological 

Society’s Psychologist blog shows just how important, and little understood, the psychology 

of surveillance remains. The science journalist Jesse Singal (2018) reported on another high-

profile psychological study, this one by Strack, Martin, and Stepper (1988), that had found 

that smiling or frowning provided ‘facial feedback’ that lifted or depressed mood. Strack et 

al.’s study failed to replicate in a large scale pre-registered replication attempt in 2016 

(Wagenmakers et al., 2016), only to apparently replicate when re-run in 2018 (Tom Noah, 

Yaacov Schul, & Ruth Mayo, 2018).  The main criticisms of the 2018 replication were 
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statistical (Singal, 2018; Tullet, 2018), but central for our purposes is the part of the defence 

that Strack launched of his study after the original failed replication (Strack, 2016).  This was 

the idea that Wagenmakers et al. (2016) had not found an effect because, as Strack put it, they 

had differed from the ‘original study by directing a camera on the participants’ explaining 

that ‘based on results from research on objective self-awareness, a camera induces a 

subjective self-focus that may interfere with internal experiences and suppress emotional 

responses’ (Strack, 2016).  Noah et al. (2018) sought to investigate whether Strack’s defence 

was sound.  Beyond the specifics (and criticisms) of Strack’s experiment, the discussion 

shows the continued import and relevance of psychological research into the effect of 

surveillance on behaviour. 

1.2.2. Watching Eyes Effect 

One area of psychological science that has sought to understand the effect of 

surveillance on behaviour is the investigation of the so-called ‘watching eyes’ effect.  This 

research investigates whether the mere presence of pictures of eyes or stylized eye images 

(hereafter: eye cues) is enough to cause us to adjust our behaviour, making us more generous 

and prosocial (Bateson, Nettle, & Roberts, 2006; Burnham & Hare, 2007; Haley & Fessler, 

2005) or less likely to break rules or to behave antisocially (Bateson et al., 2015; Nettle, Nott, 

& Bateson, 2012).  Eye cue research offers a way to study the effect of perceived surveillance 

on behaviour independent of deterrence effects or behaviour-modifying reputational concerns 

as might occur when someone is being watched rather than just conceiving themselves to be 

so.  The ‘watching eyes effect’ suggests that just feeling watched may be enough to make us 

modify our actions independent of deliberative, explicit, conscious, evaluation of the costs 

and benefits of an action. Perhaps the talismans and charms of the ancients offered more than 

just superstitious protection (see Figure 1.2. overleaf). 
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Why might eye cues work?  Before we 

explore the specific experimental evidence in 

relation to the watching eyes effect it is helpful 

to consider a theoretical framework within which 

we can explain and understand why eye cues 

might have an effect on behaviour.  If eye cues 

do have an effect on our decisions and 

behaviour, it seems reasonable to assume they 

are acting as false cues to actual gaze, triggering 

the normative response to being watched.  A 

reasonable assumption, therefore, would be that 

we can utilize evidence and theoretical 

developments from work that examines real, 

human-to-human, eye-to-eye gaze, and perhaps draw inferences from the responsiveness to 

gaze and gaze cues in other animals.  We start this exploration with the available evolutionary 

& ethological evidence, then look at the cue itself, the structural design of human eyes in 

comparison with those of other animals, before turning to human-specific psychological and 

neuroscientific evidence, to evolutionary psychology, and finally to surveillance specific 

psychological research. 

1.2.3. Gaze in Evolutionary Perspective 

Evolutionary psychologists understand the mind to be a confederation of ‘modules’ 

shaped by evolution to solve adaptive problems endemic to our hunter-gatherer ancestors 

(Tooby & Cosmides, 1997, pp. xv-xvi).  From this premise, theories of adaptive function 

inform our understanding of how these modules came to be and what affect they might have 

on human behaviour in the modern environment.  Such mechanisms should solve narrowly 

Figure 1.2. Stylised Eye of the 
Egyptian God Horus on the screen of 
Haley & Fessler’s (2005) economic 

(dictator) game – where the presence 
of eyes correlated with increased 

participant generosity. 
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identifiable sets of biological information-processing problems defined by Darwinian natural 

selection operating within the context of a species’ ancestral mode of life.  For humans this 

means primarily the world of ancestral hunter-gatherers, including pre-linguistic human 

societies, and members of the genus hHomo that predated us as sapiens.  Further back still it 

includes pre-hominid primates  (Tooby & Cosmides, 1997, pp. xv-xvi) and even the 

mammals and other animals in the upper reaches of the Homo phylogentic tree.  Perhaps then 

we can gain insight into whether eye cues might influence human behaviour from a review of  

the way other animals respond to gaze and gaze cues – looking for mechanisms that might 

have existed in our evolutionary ancestors, or selection pressures that might have made an 

eye cue response adaptive in other animals and perhaps, therefore, in humans too. 

1.2.4. Evolutionary Evidence Part 1 Ethology  

Looking at the ethological literature what we find are a great many examples of 

hyper-sensisitivity to gaze and to eye cues in many animal species.  For example, ethologists 

identify tonic immobility – the tendency to play dead - as a widespread threat response in 

many animals when gazed at – and find evidence to suggest this effect can be triggered by 

eye cues. This has been observed, for example, in crustaceans (crabs) (Brien & Dunlap, 

1975), chickens (G. G. Gallup, Nash, & Ellison, 1971), lizards (C. Hennig, 1979; C. W. 

Hennig, 1977) and hog nosed snakes (Burghardt & Greene, 1988).  Further evidence comes 

from animals that display avoidance responses when stared at.  Chickens both freeze when 

stared at and show avoidance (a reluctance to approach and wariness) of static models of 

predators but only when the predator’s eyes are unobscured – cover up or remove the ‘eyes’ 

and the wariness disappears (Scaife, 1976a, 1976b).  Chickens are also wary of paired eye 

cues but not individual ones – perhaps reflective of the fact that their primary predators are 

mammals such as foxes with forward facing paired eyes (Scaife, 1976a, 1976b).  Similar 

avoidance behaviour has been observed in jewel fish (Coss, 1979), mouse lemurs (Coss, 
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1978) and mice (Topál & Csányi, 1994) which all show aversive responses to gaze - and gaze 

cues - such as a reluctance to approach eye cues in a cage or tank. 

Cott (1940) noted that animal markings seemed to seek to conceal the eye itself.  Cott 

noted that ‘few natural objects possess greater conspicuousness than the vertebrate eye’, and 

that it was therefore critical to conceal it if camouflage was to be effective, offering as 

evidence the image displayed in Figure 1.3. – where the ‘eye’ shape jumps out from other 

larger and equally high contrast patterns in the picture. 

 

The need to hide the eye to avoid detection seems clear, given its highly salient nature 

– in predators to hide the intent to predate, in prey to avoid detection (Barlow, 1972; Burgess, 

1978; Cott, 1957; Neudecker, 1989; Wickler, 1968).  And examples of camouflage of the eye 

abound.  There’s the cryptic colouration of the iris in geckos, there are frogs, and many 

snakes with ‘eye masks’ where the pupil is just a slit and the iris is tinted the same colour as 

the head.  Some creatures such as Paracheirodon innesi – better known as the neon tetra (the 

dichromatic blue/red fish pictured in the eye mask images at Figure 1.4. below) reproduce the 

Figure 1.3. Cott’s diagram demonstrating the inherent 
conspicuousness of the eye and eye like shapes (Cott, 1940. p. 82) 
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pattern of the body through the eye.  The short-nosed garfish has a lateral stripe running the 

length of the body and ‘over’ the eye.   

Figure 1.4.  Crypsis: Eye Masks and Disruptive Colouration of the Eyes in Animals. 

It should not be surprising that we pick out the ‘eye’ in Cott’s image so quickly.  In 

nature the eye is ubiquitous, conspicuous, and vulnerable.  It has convergently evolved - that 

is evolved in the same way in multiple different locations and species (Serb & Eernisse, 

2008). It’s ubiquitous because sight conveys an adaptive advantage (Land, 2014, p. 12).  Its 

basic ‘design’ – the eye’s distinctive shape and dark colouration of the pupil - are dictated by 

its function (Burghardt & Greene, 1988). The eye’s ubiquity and conspicuousness make it a  

cue to the presence of other animals - predators and prey alike.  Thus all species have been 

under selection pressure to maximise the speed with which they can detect the eyes of others 

while minimising the chance of their own eyes being detected.   In vetebrates the basic design 

of the eye is not thought to be fundamentally different to the eyes of the earliest jawed fishes 

– our ancestors some 430 million years ago (Dupret, Sanchez, Goujet, Tafforeau, & Ahlberg, 

2014; Land, 2014, p. 28) – consequently, if this is correct, all animals - including humans – 

have been under evolutionary pressure to detect the eyes of other animals for more than 400 
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million years.  Under such circumstances, perhaps it would be more surprising if animals had 

not evolved some response to eyes. 

Further evidence for the pronounced responsiveness of animals to eye cues comes 

from the widespread evolution of eye-mimicry – where prey species exploit predators’ 

hypersensitivity to eye cues by presenting eye-spots that can be mistaken for the presence of 

higher order predators to scare them off, or to fool them into attacking a less vulnerable part 

of the prey species body (Wickler, 2013; but see Grim, 2013 for an alternative view). 

And research has shown just how effective such eye cues can be.  Blest (1957), for 

example, showed that naïve, captive-reared birds were less likely to attack butterflies with 

eyespots than butterflies that had their eyespots removed.  Indeed, some birds were unwilling 

to attack butterflies with eyespots at all. Blest believed that the combination of eyespot and a 

startle display – the sudden opening of the wings - might be necessary for the effect to work.  

To test this hypothesis, he painted eyespots separately from the head on dead mealworms – 

i.e. they could not be more static.  Birds concentrated 72% of their pecks to the eyespots 

rather than the rest of the worm, whereas they directed just 57% at a control image painted on 

otherwise identical dead mealworms suggesting that when eyespots failed to deter attacks 

they attracted them.  Eyespots might first deter attacks by mimicking predator eyes, and then, 

when the predator overcomes its hesitancy to attack, the markings subsequently attract the 

attacks away from more the prey animals more vulnerable areas to minimise damage to the 

organism.  In both examples, the ethological evidence shows that hypersensitivity to eye cues 

as threat cue can be exploited and cause behavioural outcomes that are not adaptive.  

Emery’s (2000) review of this ethological evidence is widely cited in the human eye 

cue literature (2000) [e.g. Grossmann (2017), Burnham and Hare (2007), Bateson et al. 

(2006) to suggest that humans might have a similar responsiveness to eye cues.  While Emery 

notes a number of studies that found similar effects in primates, Nettle, Cronin, and Bateson 



1. Introduction. 

38 

(2013) failed to find an effect in their study examining the effect of eye cues on chimpanzee 

behaviour.  Other studies since Emery’s review have continued to demonstrate the 

effectiveness of eyespots in many animals (e.g. Hossie & Sherratt, 2012; Hossie & Sherratt, 

2013; Kjernsmo, Gronholmi, & Merilaita, 2016; Lönnstedt, McCormick, & Chivers, 2013). 

The effectiveness of feigning observation has not been lost on humans. In an 

ingenious programme instigated in 1986, fisherman of the Sundarbans in the Ganges Delta of 

India were issued 2500 tiger masks to wear on the backs of their heads – a ploy which 

dramatically reduced the number of attacks from tigers (which prefer to attack unseen from 

behind) from c.60 a year every year when records began in the 1970s to none in the three 

years after the intervention (though 29 who did not wear the masks were killed in this 

period).  Unsurprisingly, the fisherman are still wearing the masks today (Safina, 2016).  

Similar insight has been applied in Botswana to reduce predatory attacks on livestock. One 

study, for example, reports that lions attacked none of 23 cattle with eyes painted on their 

rumps, whereas they did kill 3 out of 39 unpainted cows from the same herd during the same 

period (Safina, 2016). 

 

1.2.5. Human Responsiveness to Eyes and Eye Cues 

If humans had evolved their own responsiveness to eye-like markings such as is 

common in so many other species, we would expect to find evidence for this responsiveness 

in eye tracking studies, cognitive psychological experiments and in neuroscientific research 

examining how we respond to gaze and gaze cues.  

And this is indeed what we find.  As in many animal species, eyes draw our attention 

and provide a key signal of threat (Fox & Damjanovic, 2006).  Extensive neuroscientific 

evidence shows that the processing of facial images is fast, preconscious, shows evidence of 
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automaticity, and cannot be switched off (Palermo & Rhodes, 2007).  The eyes are the most 

important part of the face for conveying non-verbal messages, the first part of the face we 

look at, the most fixated-on part within the face, and also the most emotionally informative 

(Haxby, Hoffman, & Gobbini, 2002; Yarbus, 1967). We follow the direction of eye gaze 

whether we want to or not, even when we are told it will be disadvantageous to the 

completion of a task to do so (Driver et al., 1999; Friesen & Kingstone, 2003; Kuhn & 

Kingstone, 2009; Posner, Snyder, & Davidson, 1980).   

This attentional responsiveness to gaze begins from very early in pre-verbal infancy, 

again suggesting it is unconscious and automatic, and it remains a critical social cue 

throughout our lives (M. H. Johnson et al., 2005) enabling the passing of important social 

signals which are automatically and effortlessly encoded (Kawai, 2011; Senju & Hasegawa, 

2006; von Grünau & Anston, 1995).  Eyes are also fixated on even when located outside of 

the face area.  A study by Levy, Foulsham, and Kingstone (2013) showed that it is the eyes 

on which we fixate even when those eyes are located on the body or hands of a ‘monster’, 

outside of the face.  The conclusion, then, seems clear. Not only are the eyes more important 

than the face in grabbing our attention, they are also the most important area within the face 

for communicating information.  Eye cues in a poster then, would arguably be especially 

effective in attracting our attention to the poster’s message, at the very least causing a low-

level physical response as our eyes saccade to look at them. 

Cognitively, when one of us picks up the direction of another’s gaze and 

automatically follows it we do so to understand quickly what it is that has captured the 

other’s attention: more specifically, threat, opportunity, or curiosity (Feng & Zhang, 2014; 

George & Conty, 2008). From this ‘joint attention’ follows a further automatic cognitive 

process: perspective taking.  Perspective taking enables us to see the world from the 

perspective of others – and it really does seem to come naturally. Kampis, Parise, Csibra, and 
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Kovács (2015) showed that while preverbal infants are unable to sustain object 

representations when that object is occluded from their own view, they are reflexively able to 

sustain the object representation if it remains in the gaze of another person that the infant can 

still see.  Thus, they can reflexively ‘perspective take’; they can see the world from the 

viewpoint of another and sustain an object representation where they would otherwise be 

unable to.  Both joint attention and perspective taking, then, constitute reflexive, automatic 

and unconscious responses to the gaze of others, and, as such, might be triggered by false 

cues as well as genuine ones. 

Gaze and gaze direction have also been shown to influence our categorization and 

judgment of others.  We are faster to pick out a person’s gender, and we judge their degree of 

anger, happiness and attractiveness to be greater, if they look directly at us (Adams & Kleck, 

2003, 2005; Kampe, Frith, Dolan, & Frith, 2001; Macrae, Hood, Milne, Rowe, & Mason, 

2002; Mason, Tatkow, & Macrae, 2005; Mathews, Fox, Yiend, & Calder, 2003; Sander, 

Grandjean, Kaiser, Wehrle, & Scherer, 2007; Sato, Yoshikawa, Kochiyama, & Matsumura, 

2004; Vuilleumier, George, Lister, Armony, & Driver, 2005).  Thus, gaze can also affect our 

cognitive processing of information, suggesting that eye cues too might influence our 

categorization and judgement of a situation. 

Our physical response to gaze, often triggered in the aforementioned experiments not 

by real eyes but by photographs of eyes, is to look at them and then look where they are 

looking, cueing the cognitive processing of the social signal – is the watcher angry, happy, 

sad, etc. - and enabling us to see things from their perspective.  Photographs of eyes are eye 

cues, indeed cropped photographs showing only the ‘strip’ of the eyes are frequently used in 

eye cue experiments.  Thus, eye cues might affect our decision-making via the same 

cognitive mechanism: cueing us to see ourselves, and/or the situation we are in, through the 
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‘eyes’ of another, judge ourselves or the situation from a second person perspective, and 

leading us, perhaps, to adjust our behaviour. 

1.2.6. Neuropsychological Research 

Our neural response to being watched is also fast and automatic. Despite what would 

seem the obvious evolutionary advantage of following the gaze of another to see where they 

are looking – to detect predators, prey, opportunity or threat – and despite the fact that we do 

follow gaze automatically, unconsciously and rapidly, we nevertheless prioritize the 

emotional content of gaze ahead of its direction (Conty, N'Diaye, Tijus, & George, 2007).   

Within 150-170ms of detecting gaze our brains have already begun to form an impression of 

the intentionality behind it (Conty et al., 2007) and recruited elements of the ‘social brain 

network’ to begin to form impressions and subconsciously shape our reactions (George & 

Conty, 2008; M. H. Johnson et al., 2005; Senju & Johnson, 2009).  

In contrast, we don’t begin processing of gaze direction until after 190ms.   This is 

surprising: to have evolved to first process the emotional content of gaze, to ‘read the mind in 

the eyes’ (Baron-Cohen, 1997a; Baron-Cohen, Wheelwright, Hill, Raste, & Plumb, 2001) 

ahead of following gaze direction suggests that knowing and responding to the emotional 

content of the gaze of others, rapidly and automatically, has been more important for our 

survival than looking at where others are looking – more important than seeing predators or 

prey. 

This neural sensitivity to gaze and rapid response to it comes from the >30 regions of 

the brain dedicated to visual processing (Emery, 2000).  The neural response to eyes is routed 

via a subcortical face detection pathway including the superior colliculus, pulvinar and 

amygdala (Senju & Johnson, 2009). This circuit appears to attach emotional significance to 

the eyes (such as threat or embarrassment) and then sends signals to the brainstem to initiate 
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an emotional response (such as an increased GSR or blushing; (Emery, 2000)). Emery (2000) 

suggests that this could be achieved ‘via a direct projection from the central nucleus of the 

amygdala to the brainstem’.  Thus, the effect of being watched would not only be rapid, but 

automatic and below conscious awareness. 

This automatic, rapid 150-170ms response enables us, as mentioned above, to infer 

the emotional states of others, to ‘read their minds in their eyes’, and it seems to do so in 

order to inform action (Baron-Cohen, 1997a; Baron-Cohen et al., 2001; Conty, Dezecache, 

Hugueville, & Grezes, 2012; Schilbach, 2015).  This is shown by the way in which our 

perception, and ultimately the neural processes responsible for action, are affected by being 

watched.  

We perceive objects differently, for example, when they are located in the direction of 

another’s gaze. To illustrate, Bayliss, Paul, Cannon, and Tipper (2006) showed how our 

affective judgement of objects can be modulated by gaze cues.  When these authors presented 

participants with objects in the presence of a face image looking towards that object, 

participants rated the object as more likeable than in a presentation when the face was 

looking away from the object.  However, when arrows instead of faces were used to point at 

or away from an object, directional cueing of eye gaze was not accompanied by modulations 

in affective response. This suggests that the presence of an observer’s gaze has a real effect 

on how we perceive and respond affectively to an object (Bayliss et al., 2006; Hartendorp et 

al., 2013; Manera, Elena, Bayliss, & Becchio, 2014).   

Event Related Potentials research – the use of Electroencephalogram (EEG) scanning 

of neuronal electrical processing during the presentation of specific stimuli - constitutes 

another fruitful line of inquiry. Studies have shown, for example, that objects that are gazed 

at by another are processed by infants as familiar, whereas objects that are not observed by 

another are processed as unfamiliar and novel – and, moreover, that when it comes to infants 
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themselves, being watched actually has a direct effect on the neural circuitry they use to 

perceive and process objects (Becchio, Bertone, & Castiello, 2008; Nelson, 1997).  In one 

such experiment, for example, infants watched a video of an adult gazing towards one of two 

objects. Then a paired-preference test phase began: the same objects were presented but 

without an adult gazing at them. Results showed that infants looked reliably less at the 

previously ‘gazed’ object, suggesting that the object cued by the adult’s gaze was perceived 

as less novel than the non-cued object. (Becchio et al., 2008; Manera et al., 2014) Moreover, 

a replication of this experiment in which the infants brain activity was measured with EEG 

showed that the object was processed via different neural networks if it had been looked at by 

an adult previously (V. M. Reid, Striano, Kaufman, & Johnson, 2004).   

Further investigation involving electromyography (EMG) shows that direct gaze 

stimulates emotional arousal in the brain (Conty et al., 2010), while positron emission 

tomography (PET) scanning reveals that direct gaze activates specific areas of the brain such 

as the right amygdala that averted gaze does not (Kawashima et al., 1999).  In their review of 

direct gaze effects, Becchio et al. (2008) sum up the picture thus: “Under the gaze of others 

the object is enriched with motor, emotive and status components that it would not display if 

not looked at”.  In other words, under direct gaze we process information via different neural 

pathways and perceive and respond to objects differently.    

Most significantly of all, perhaps, a separate line of research suggests that we use 

different neural circuitry to control our actions when we are watched. A series of fMRI 

studies examining differences in performance in simple stimulus-response compatibility 

(SRC) tasks have shown that when we are watched performing simple tasks (e.g. button 

pressing) neural activity occurs principally in the inferotemporal cortex, the amygdala and 

medial prefrontal cortex, whereas tasks performed when we are not being watched leads to 

principal activation of the extrastriate visual and posterior parietal cortices (Schilbach et al., 
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2011).  This suggests that the neural circuitry responsible for social perception plays a greater 

role in the generation of motor-control when we are watched than when we are not.  Indeed, 

Schilbach et al. conclude that being watched ‘significantly changes the neural underpinnings 

of action control and recruits brain regions previously implicated in action monitoring, the 

reorienting of attention and social cognition’.  

Similarly, fMRI studies of mimicry under conditions of being watched and not 

watched suggests that gaze causes activation in an area of the brain on the boundary between 

the posterior and anterior of the medial Pre-Frontal Cortex (mPFC). The posterior region of 

the mPFC is associated with response inhibition, while the anterior is associated with 

mentalising and social cognition, thus our neural response to gaze would seem to inform 

motor action in part by aiding us in inhibiting responses while also helping us to understand 

the emotions of others (Yin Wang & Hamilton, 2014; Y Wang, Ramsey, & Hamilton, 2011).   

Recent evidence from animal research confirms similar neural mechanisms operating 

in monkeys and identifies two relevant and corresponding populations of neurons in primates: 

‘social neurons’, which are preferentially active when a conspecific is present, and ‘asocial 

neurons’ that are preferentially active when the monkey is alone (Demolliens, Isbaine, 

Takerkart, Huguet, & Boussaoud, 2017). The key finding here is that when social neurons are 

active monkeys perform much better on a visuomotor task.  Since the activity of social or 

asocial neurons depends only on the presence or absence of a conspecific the suggestion is 

thus that in some primates at least there is a pronounced responsiveness to the presence of 

others that strongly resembles our own (Demolliens et al., 2017). 

1.2.7. Evolutionary Evidence Part 2: Evolutionary Psychology 

In summary, the available evidence to date shows that humans, like many animals, are 

hypersensitive to the presence of eyes.  Indeed Baron-Cohen posits that humans have a neural 
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module he describes as the Eye Detection Device (EDD) that is hypersensitive to the 

presence of eyes, and a module he calls the Intentionality Detector (ID (Baron-Cohen, 1997b, 

pp. 31-38) which detects the presence of other humans or animals.  The concept of the ID 

comes from the human tendency towards apophenia, defined by Brugger (2001) as a 

‘pervasive tendency of human beings to see order in random configurations’.  We know this 

best when people talk of seeing faces in the clouds, a man in the moon – or from news stories 

where individuals report seeing Jesus in toast, or the Virgin Mary in a tortilla (Liu et al., 

2014).  Conrad (1958) describes apophenia as the ‘unmotivated seeing of connections 

[accompanied by] a specific feeling of abnormal meaningfulness’ – a tendency, in other 

words, to perceive patterns in the random, to commit perceptual ‘type 1’ errors, to see 

‘something’ when nothing is present. Viewed through the lens of evolutionary psychology 

this is a necessary flaw – far better to exert unnecessary caution in response to that rustle in 

the bushes than to make a balanced judgement that it probably isn’t a predator and be eaten.  

Baron Cohen’s theories neatly tie together the insights we have gained in our review of the 

ethological and cognitive neuropsychological evidence.  He suggests the ID & EDD work 

together to trigger a Shared Attention Mechanism (SAM), which enables us to perspective 

take, and a Theory of Mind Mechanism (TOMM) that enables us to automatically adjust our 

behaviour to our audience (Baron-Cohen, 1997b, pp. 31-58). 

Thus, in Baron-Cohen’s theory, eye detection and agency detection are hyper-

sensitive, and adaptive.  The eye-tracking evidence for his EDD – some of which is outlined 

above and shows how we pay attention to eyes, look where they are looking etc. - is 

extensive (Baron-Cohen, 1997b, pp. 31-50), the evidence for an intentionality detector is 

sparser, but still persuasive.  Baron Cohen cites studies showing how easily we 

anthropomorphise shapes (Heider & Simmel, 1944) and evidence from individuals with focal 

brain damage that has enabled neuroscientists to identify localised neurological modules 

responsible for distinguishing objects from agents (Warrington & Shallice, 1984).  The 
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neurological evidence for perspective taking – again as presented briefly above - supports the 

idea of a Shared Attention Mechanism.  What Baron-Cohen provides us with is a useful four-

stage model: EDD-ID-SAM-TOMM, to summarise how many of the separate lines of 

evidence might operate together. 

More recently, Conty, George, and Hietanen (2016) have presented an updated and 

largely complementary, if slightly more conservative, explanation of the mechanism by 

which direct gaze might influence behaviour.  As with Baron-Cohen’s EDD, they argue that 

gaze’s highly salient nature first captures attention.  They suggest the main secondary effect 

is similar to Baron-Cohen’s Shared Attention Mechanism heightening self-referential 

processing.  In the last step of their model gaze prompts heightened concern as to how we are 

socially evaluated, thus prompting reputational concerns and leading us to moderate our 

behaviour (Conty et al., 2016).  Thus Conty et al.’s model is largely aligned with Baron-

Cohen’s.  Importantly for our discussion, they introduce the idea that eye cues might prompt 

reputational concerns and suggest that the human sensitivity to gaze might be triggered by 

eye cues too. 

From the evidence presented, the importance of detecting and responding to eyes in 

humans is clearly not limited to predator-prey detection.  If it were, it seems probable the 

human eye would have evolved to be less salient to avoid attention – as in the many animals 

with various ways of camouflaging their eyes described previously. 

1.2.8. Eye Morphology: Can we Read the Mind in the Eyes? 

In fact, biologically, our eyes may have evolved to do the opposite, to capture 

attention, and to communicate.  We are the only primate with such a large, pronounced white 

scelra and the only animal in which the colour of the sclera can change - redden or yellow - to 

communicate vitality, emotion or illness (Provine, 2013; Provine, Cabrera, & Nave-Blodgett, 
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2013).  Biologists have suggested that humans evolved this ‘design’ in order to give us 

‘signalling’ eyes to enable our hyper-sociality as opposed to the camouflaged eyes of other 

species (H. Kobayashi & Kohshima, 1997, 2001, 2011; Provine et al., 2013).   

This saliency of the human eye is suggestive of their greater import in human 

evolution, and perhaps intimates that our sensitivity to eyes and gaze should be greater than 

that of most animals.  It certainly makes intuitive sense that our cooperativeness and degree 

of inter-dependence may have made having eyes that seek to capture attention, rather than 

avoid it, evolutionarily advantageous, in precisely the same way that in other animals the cost 

of having more visible eyes would likely have been too great. Indeed, this latter suggestion 

provides a possible explanation as to why so many creatures have actually evolved the 

capacity to hide them. 

But we can do much better than mere intuition.  Research testing the effects of human 

eye morphology have found it plays an important role in communication (H. Kobayashi & 

Kohshima, 1997, 2011; Provine, 2013).  For example, in one study just increasing the redness 

of the sclera in pictures of human eyes that were otherwise identical was enough to lead 

participants to describe those individuals whose eyes were displayed as less happy, and likely 

experiencing greater anger, fear, sadness and disgust (Provine, 2013). 

That the eye’s morphology evolved not only to allow us to see out but also to allow 

others to see in - ‘reading the mind in the eyes’ as Baron-Cohen put it (Baron-Cohen, 1997a; 

Baron-Cohen et al., 2001) - is increasingly well evidenced.  One study has shown, for 

example, that the eyes may play as important a role in human courtship and seduction than 

any other non-verbal display, and are perhaps even the most important non-verbal factor 

(Givens, 1978).  Further evidence that the eyes communicate is shown in a study that 

demonstrated that increased pupil diameter was correlated with feelings of lower self-esteem 

in females (Zeitner & Weight, 1979; Hess, 1975).  Others have demonstrated that gaze 
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direction alone can communicate a range of different emotions (E. Herrmann, Call, 

Hernandez-Lloreda, Hare, & Tomasello, 2007; Tomasello, Hare, Lehmann, & Call, 2007).  

Finally, while many animals produce ‘tears’ as oculomotor lubrication to remove grit and 

disease, it might be that the communicative role of tears as an emotional signal is unique to 

humans (Provine, Krosnowski, & Brocato, 2009).  The language of the eyes can 

communicate a surprisingly wide range of emotions. 

Computer scientists have shown that our emotional reactions to images can be 

classified with 90% accuracy based on eye-movement alone (Raudonis, Dervinis, Vilkauskas, 

Paulauskaite-Taraseviciene, & Kersulyte-Raudone, 2013) and that eye tracking can detect 

when we are disgusted, ashamed, or experiencing pleasure at similar levels of accuracy 

(Maskeliunas & Raudonis, 2016).  If this seems remarkably strong evidence for the role of 

eyes in communicating emotion, a recent computer science study suggests that soon we might 

be able to prove that you can ‘read the mind in the eyes’ in greater detail than anyone would 

ever have imagined. Computer scientists at Flinders University in Adelaide asked study 

participants to take a 10 minute walk from a computer science laboratory to a shop and back 

while wearing state-of-the art eye tracking glasses.  The researchers were able to show that 

they could use machine learning algorithms to predict participants’ levels of curiousity in two 

questionnaires, as well as their scores on the ‘Big Five’ measure of personality, at rates well 

above chance from eye movement alone (Hoppe, Loetscher, Morey, & Bulling, 2018).  If eyes 

can communicate not just our emotions but who we are at such a deep level it becomes 

difficult to argue that we did not evolve their morphology and movement in part to 

communicate. 

In addition to the strong evidence from psychology demonstrating that our eyes 

evolved to signal emotions and the persuasive evidence emerging from computer science to 
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the same end there is also evidence to suggest that eyes played a critical role in the evolution 

of sociality. 

Building on the evidence that there really might be a language of the eyes, Kobayashi, 

Ohtsuki, and Wakano  (2016) found that increases in eye features shown to have a 

communicative function - the exposed sclera and increased horizontal elongation in eye 

morphology - correlated with increased neocortical size, and group size, across 30 primate 

species, including humans.  Similarly, in a separate study, they found that the extent to which 

the eyeball was able to move when scanning predicted neo-cortex size and group size.  In 

what they describe as the gaze grooming hypothesis, (to which we will return in our more 

detailed discussion of evolutionary psychology and surveillance below) Kobayashi and 

Kohshima make an important contribution to growing evidence for the role of the eyes in 

developing humans as a functional social creature, suggesting that eyes allowed us to 

communicate, reassure, reproach, threaten and seduce pre-linguistically.  These social 

mechanisms likely built, and capitalized, on pre-existing attentional hyper-sensitivity to eye 

regions. Our survival and fitness arguably depended more on our ability to respond to the 

messages encoded and transmitted by the eyes of our conspecifics than on hiding our eyes to 

avoid detection by our predators or our prey.  Given, then, that we have evolved to both send 

and receive information via gaze, eye cues – just like eyes themselves – might similarly 

capture our attention and communicate messages. 

At this point, let us briefly pause to recap on what we have learned so far. On the one 

hand, the evidence shows that we are hypersensitive to gaze, it shows how important the gaze 

of others is for human cooperation, and that our eyes might have evolved not just to see out 

but to communicate. On the other, social surveillance changes the neural networks by which 

we process information, changes how we perceive objects and  might change behaviour by 
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cueing us to consider the reputational effects of our actions, by moderating anti-social urges, 

and by promoting prosocial actions. 

To understand this is to begin to speak in the language of evolutionary psychology as 

applied to the evolution of cooperation, where avoiding anti-social behaviour and taking 

prosocial actions is done in the hope of securing longer-term rewards through direct and 

indirect reciprocity – that is, through increased cooperative benefits derived from being seen 

as reliable, trustworthy and astute (Axelrod & Hamilton, 1981; Trivers, 1971).  Although 

debate continues as to whether cooperation first evolved through direct or indirect 

reciprocity, or through costly signalling (Tanaka, Ohtsuki, & Ohtsubo, 2016), each depends 

on individuals managing the impression they create on others – signalling their 

trustworthiness, in other words - before the gaze of the group. 

This unique combination of social and evolutionary pressures on the human response 

to eye gaze raises an intriguing possibility. Under such circumstances human group size 

would arguably have been limited by the number of reputations that individuals could 

remember – we couldn’t afford to admit anyone whom we didn’t recognise and whose 

reputation we could not recall (Humphrey, 1976).  Any expansion of the group beyond this 

constraint would risk free-riding, allowing cheaters to prosper and risking the breakdown of 

cooperation. 

Dunbar’s social brain hypothesis holds that human groups were limited in size, to 

around 150 in fact, constrained by neocortical limits on the ability to recall and manage the 

relationships and reputations of others (Dunbar, 1992, 1998).  Reputations would also have 

been built on what we saw others doing, and on third party observation and report.  To cheat 

and be caught would have resulted in punishment, in turn enhancing cooperation (Fehr & 

Gachter, 2002).  Since failing to punish can quickly result in the widespread breakdown of 

cooperation (Fehr & Fischbacher, 2003), and conformity is critical to group survival, to 
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punish those that defect from rules and norms is essential (Cosmides, 1989; Tomasello, 2009; 

Tomasello & Vaish, 2013).  To be hyper-sensitive to eyes, then, would have been adaptive – 

avoiding potential damage to one’s reputation which might have had costly consequences. 

Bottom line? Early societies would surely have needed to live in a primeval version of 

the panopticon.  And they did.  Cosmides and Tooby (1997), for example, have described 

how “…each of our ancestors was, in effect, on a camping trip that lasted an entire lifetime, 

and this way of life endured for most of the last 10 million years” – just like on a camping 

trip today there was no place for free-riders – everyone saw how much you did or didn’t 

contribute. Back in the day of our prehistoric ancestors, almost everything people did would 

have been observed by other group members.   

For those that did breach the norms and rules there was little chance of getting away 

with it unseen, and any transgression would have damaged their reputation amongst the 

collective as word spread.  In this regard, evolutionary notions concerning the origins of 

gossip have interesting implications for theories of surveillance. Gossip, so the argument 

runs, allowed the eyes of others to ‘watch’ when yours weren’t there (Dunbar, 2004). It 

provided a shared, group-level view of people’s behaviours.  Let us return, in this context, to 

Kobayashi, Ohtsuki, and Wakano’s (2016) gaze grooming hypothesis, based, as previously 

described, on evidence that human group size correlated with the extent to which primates 

(including humans) have signalling eyes.  Kobayashi et al.’s work suggests that ‘gossip’, in 

the form of disapproval, anger or disgust might have been initially, pre-linguistically, 

communicated by the eyes.  However, as group size increased it seems unlikely that this 

would have been sufficient to communicate and share the reputational information of people 

who one rarely saw, and so this inference integrates seamlessly with the arguments in 

evolutionary psychology which suggest that it was the need for gossip to regulate 

increasingly large groups that drove the evolution of language (Dunbar, 1993, 1996).  The 
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language of the eyes, rich and complex though it was, exceeded its functional limit under the 

pressure of our increasing group size and more complex relationships - requiring homo 

sapiens to evolve a verbal language to keep cooperation functioning.  This evolution of a 

verbal language enabled us to hear gossip about things we didn’t immediately observe.  With 

more complex verbal language we could adjust our ‘view’ of people to include everything 

they did, enabling us to track people’s reputations and so to live in larger groups (Dunbar, 

2004; 2014, pp. 264-272). We might not have been able to watch everyone, but we didn’t 

need to. Everyone was watching each other as part of the collective.  And although 

communication from the eyes was now augmented by verbal language, the evidence 

previously presented suggests that the language of the eyes still remained rich and 

informative. 

Gossip, then, in word or glance, was (and still is) used to select cooperative 

individuals to interact with, to ostracise the selfish, and to mitigate egoistic behaviour by 

ensuring that the least egotistical, least selfish individuals were the most prestigious and thus 

most likely to be chosen by females as mates, and others as friends, in activities for mutual 

benefit (Baumeister, Zhang, & Vohs, 2004; Feinberg, Willer, & Schultz, 2014; Henrich & 

Gil-White, 2001).  Indeed, in this regard the power of ostracism cannot be overstated: 

research shows that its effects on the human brain are as keen, perhaps even keener, than 

those of physical pain (Eisenberger, Lieberman, & Williams, 2003; MacDonald & Leary, 

2005; D. S. Wilson, Wilczynski, Wells, & Weiser, 2000). 

Although it seems probable that exclusion alone would often have been enough to 

have motivated our ancient ancestors to drop their selfish tendencies and cooperate, one can 

readily imagine what would have happened to selfish individuals who persisted in their anti-

social behaviour. The uncooperative might have not just been ostracized but physically or 

materially punished into the bargain, reducing their status and thereby their attractiveness to 
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other members of the group, and in turn, their chances of reproducing.  At the extreme, they 

might have been expelled from the group altogether, thus becoming much more vulnerable to 

predators and famine - and as a last resort even executed, to rid the tribe of their parasitic 

behaviours and to serve as an example to others (Black, 2014).  

To develop our understanding of how our sensitivity to the language of the eyes in our 

ancestral environment might still affect our behaviour today, the concepts of ultimate and 

proximate mechanisms in evolutionary psychology are critical (Mayr, 1963; Tinbergen, 

1963).  Ultimate explanations are concerned with why a trait or behaviour exists, that is why 

natural selection has favoured its existence through explaining how it contributed to 

enhancing an organism’s adaptive fitness.  Proximate explanations explain how it manifests 

itself (Scott-Phillips, Dickins, & West, 2011).  The idea is perhaps best explained by 

Krasnow & Delton (2016) who argue that behaviour can have a deep evolutionary logic 

underlying it, but that this same logic can manifest itself in responses and drives that can be 

irrational when operating in new environments.  For example, deep evolutionary logic gave 

us a rational drive to maximise calorific consumption in our ancestral environment when 

lives were active and food could be scarce.  However, the proximate mechanism is our love 

for dense, fatty, sugary, high calorie foods – irrational in the modern context of sedentary 

work, food surpluses and obesity.  The proximate mechanisms can misfire while the deep 

evolutionary logic remains sound.  In our discussion of ethology birds avoiding the ocelli on 

butterfly wings for fear they may have caught a glimpse of a higher-order predator is a 

misfiring of a proximate mechanism shaped by the deeper evolutionary logic of predator 

avoidance (De Bona, Valkonen, López-Sepulcre, & Mappes, 2015).  Whenever the costs of 

decision errors are asymmetrical, evolution should select for psychological mechanisms that 

avoid making a costly error at the expense of making lots of cheap errors (Krasnow & 

Delton, 2016).  It doesn’t get much more asymmetrical than being ostracized, punished, 

having your chances of reproducing damaged, being expelled, starving, being eaten or even 
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being executed because you didn’t pay attention to the eyes and gaze of others.  

Consequently, being acutely sensitive to the presence of eyes would be adaptive even if it led 

to one making occasional errors by assuming you were watched when you weren’t. 

This is perhaps why in agent-based simulations of human interactions, natural 

selection favours agents willing to cooperate even with those they’ll never see again (Delton, 

Krasnow, Cosmides, & Tooby, 2011).  On a life-long camping trip the ultimate cause - an 

acute sensitivity to social gaze would have constituted a pronounced evolutionary advantage.  

Correspondingly, therefore, the proximate psychology might then demonstrate a bias towards 

gaze detection and the avoidance of errors in situations where whether one is watched is 

uncertain, since defection errors are costlier to one’s survival and fitness than unnecessary 

cooperation. 

1.2.9. The Supernatural Surveillance Hypothesis 

The camping trip began to end after c.7000 B.C when humans first pioneered a new 

way of life in agricultural communities, food surpluses increased group size (Bar-Yosef, 

1998) and agriculture demanded more manpower creating rapid population growth (Barker, 

2006, pp. 32-33, 399-400).  Now we could hide in the crowd, disappear into the anonymity of 

large towns and eventually vanish into cities or spend our lives moving between groups 

across extended trading networks (Nock, 1993, pp. 1-16).  If we evolved to live always in the 

spotlight of social gaze, the agricultural revolution presented a threat: we were escaping the 

primeval panopticon that had regulated our behaviour and allowed cooperation to evolve.  

The way in which we responded to this suggests that we might be so sensitive to gaze that we 

are able to adapt to ‘feel watched’ even when we are far from the gaze of the group. 

Evidence for the rapid growth of population with the founding of the first permanent 

settlements is found in the archaeological record. To take one of the most notable examples, 
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in c.13,000 BC the oasis at Jericho in Palestine supported one nomadic hunter-gatherer tribe 

of c.100 people (Harari, 2015, pp. 87-94), living in more or less the way anatomically modern 

humans had for 300,000 years (Dunbar, 2014; Strait, Grine, & Fleagle, 2015).  By around 

8500 BC, some 500 years later, the first permanently settled agricultural villages had been 

founded, the cultivation of wheat and barley had begun, rapid population growth was 

underway and there is evidence of some humans living in small cramped villages of around 

1000 (Harari, 2015, pp. 87-94).  Within a thousand years, not so far away, the population at 

Catalhoyuk a town founded in c.7500 BC in Anatolia, is estimated to have housed on average 

around 5000-7000 people, up to a maximum of 10,000 (Maynes & Waltner, 2012, p. 12).  In 

1500 years, not much longer than the blink of an eye in evolutionary terms, some human 

groups had gone from living in bands of c.150 to groups of up to 10,000. 

As groups grew in size, exceeding 150 people, they outgrew our cognitive capacity to 

keep up with the latest gossip and track the reputations of all group members.  Cooperation 

based on reputation tends to break down in larger groups (Boyd & Richerson, 1988; Dunbar, 

1992; Panchanathan & Boyd, 2003).  Consequently, larger groups will tend to collapse, 

fission or feud unless they develop new ways to expand the circle of trust.  Trust requires an 

extension of surveillance: trust but verify the Russian proverb tells us.  But how to trust when 

you cannot verify? 

We needed a way to bring people back into the spotlight of social gaze, and the light 

of religion provided the answer.  For perhaps as long as 500,000 years prior to the Neolithic 

God was experienced primarily through ritual and mysticism, and religion was played out 

through theatrical acts, binding the group, sustaining hierarchy, making room for new 

members (Dunbar, 2017).  Dunbar suggests that over the Neolithic period we scaled up the 

ritual that had bonded our groups of c.100-c.150 so as to create much larger groups.  In doing 

so we repurposed our higher order theory of mind mechanisms to imagine Gods capable of 
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threatening future punishment in order to sustain the norms and social hierarchies that held 

larger groups together (Dunbar, 2013).  We evolved to feel watched by Gods to keep us in 

order. 

First, less us consider the circumstantial evidence for this.  The emergence of ‘big 

Gods’ coincides with emergence of agriculture (Swanson, 1964, p. 77). In South-Eastern 

Turkey, in the region where the agricultural revolution began, we find in the archaeological 

remains of Gobekli Tepe (Figure 1.5.) the first monumental pillared structures ever produced.  

These date from 9500 BC just as the agricultural revolution was getting started and are just 

30kms from where geneticists place the origins of one of the world’s first domesticated wheat 

variants (Harari, 2015).  Similarly, the first megalithic architecture in the region of Ireland, 

Britain, Denmark, and southern Sweden, the most famous being Stonehenge, dates from c. 

4000-3900 BC (Hutton, 1993), the same time as the beginning of agricultural revolution in 

these countries (RowleyConwy, 2004).  Both Gobekli Tepe and Stonehenge were vast burial 

sites, containing the remains of thousands of the dead over many centuries (Darvill, Marshall, 

Pearson, & Wainwright, 2012; Willis et al., 2016).  Agricultural revolutions often arrived 

with ancestor worship (Armstrong, 2004, pp. 43-63).  The vast burial sites, and monumental 

architecture may have been playing a role in extending surveillance so you couldn’t escape 

gaze and judgement: the dead were watching you wherever you went. 
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Figure 1.5. The remains of the temple at Gobekli Tepe ("Potbelly Hill") in modern South-
East Turkey.  Built c.9500 BCE the same time as the agricultural revolution began, or 
perhaps even just before, the first monuments were circles of massive T-stone pillars – 

megaliths built staring down across the surrounding countryside. 

Hawaii is a powerful case study, showing how important ‘feeling watched’ has been 

to sustaining humans in larger groups.  Hawaii’s agricultural revolution began in the mid-

15th Century bringing with it an ancestral spirit-based faith and standing stones – Heiau - 

used to mark field boundaries and cultivated fishponds (Mulrooney & Ladefoged, 2005).  

Heiau were small-scale family shrines erected to the dead by the growing kinship group.  

They were said to be inhabited by local spirits responsible for assuring the productivity of 

nature: ever-present, all-seeing.  They demanded that the group avoid polluting the 

environment by keeping a number of religious taboos (Mulrooney & Ladefoged, 2005). 

The Heiau provide evidence that Hawaii evolved religion to help keep groups 

functioning at an ever-larger scale through the island’s agricultural revolution.  They were so 

placed as to overlook the landscape (Mulrooney & Ladefoged, 2005), to ensure the ancestor-

gods were always watching you and rules were obeyed.  So, too Gobekli Tepe and 

Stonehenge were built with sweeping vistas (Curry, 2008; Hutton, 1993; Willis et al., 2016). 
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Religious monuments gave tangible existence to spiritual ideas, made them more immediate, 

reinforced the belief structures, ‘nudged’ them to behave better by reminding everyone that 

God was watching.  Building these early ‘cathedrals’ on a hill only amplified their function 

(for a Buddhist example see Figure 1.6.). 

This surveillance didn’t supplant social surveillance, but extended it in a much more 

literal way than we might intuitively perceive.  Gobekli Tepe, Stonehenge and Heiau were all 

temples to the dead, reminding people of the dead’s continued existence (Curry, 2008; 

Hodder, 2010; Hutton, 1993; Willis et al., 2016).  This was not an other-worldly existence, of 

heaven or hell as we might conceive it. Rather the dead remained very much present, became 

ancestor-gods and lived among the tribe.  They gained new powers, could be in multiple 

places at once, knew your thoughts and watched everything you did.  You were always 

watched.  Even today Hawaiians demand to know which spirits live in a house before buying 

it, and do not speak ill of the dead who are, as they conceive it, in the room and quite capable 

of offence (D. Johnson, 2016, p. 54). 

All over the world, as the agricultural revolution took hold, as group size exceeded 

human ability to watch, track, and remember the reputations of everyone they interacted with, 

groups developed a belief in the constant physical presence of the dead.  Archaeologists 

studying early agricultural settlements at 51 sites across the Near East looked for evidence of 

storage facilities for surplus harvest as a proxy indicator for groups that gained the capacity to 

grow (Rodrigue, 1992).  Those groups that showed such evidence of growth consistently 

developed religion shortly after they developed surpluses (Rodrigue, 1992).  Similarly, 

anthropologists have shown in a study of 168 societies that small hunter-gatherer 

communities rarely believe in interventionist, all-seeing gods, that larger social groups 

usually do, and that agricultural and pastoral communities are significantly more likely to 

believe in such omniscient, omnipresent gods than hunter-gatherers (Peoples & Marlowe, 
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2012).  This is further supported by analysis of data from the Standard Cross-Cultural 

Sample (SCCS) database, which tracks over 1800 carefully controlled variables for the 186 

societies it describes, which showed that across those 186 human societies belief in watchful, 

moralizing Gods consistently correlates with larger group size and higher group cohesion 

(Roes & Raymond, 2003), and indeed, according to renowned 20th Century anthropologist 

Leslie White “all the great religions of the world today, with the possible exception of Islam, 

may be regarded as the products of the Agricultural Revolution.  Confucianism, Taoism, 

Buddhism. Hinduism, Zoroastrianism, and its offshoot Mithraism…” (L. A. White, 1959, p. 

362). 

As societies grew larger, religion helped to bind them together beneath the gaze of 

ancestors, gods, or God, with their associated religious rituals allowing social groups to 

remain cohesive while reducing the need for physical and social intimacy and physical 

proximity (Watson-Jones & Legare, 2016).  The gods were watching you, tracking your 

behaviour. 
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Figure 1.6.  The ‘wisdom eyes’ of Buddha in Swayambhunath Stupa, Nepal stare down from 
the tower on top of the hill in all directions – with an inescapable all-seeing third eye 

between the brows. 

Beyond the archaeological and anthropological record is more direct evidence that 

humans have often felt watched by Gods and spirits.  Psychologists have suggested that we 

may have a cognitive system dedicated to forming illusory representations of other intelligent 

agents (Jesse M Bering, 2006; Jesse M Bering, McLeod, & Shackelford, 2005; Jesse M. 

Bering & Shackelford, 2004) and that the neural networks involved in thinking about God are 

the same as those that are active when we are watched by others (Boyer, 2003; Schjoedt, 

Stødkilde-Jørgensen, Geertz, & Roepstorff, 2009).  All of this leads to the Supernatural 

Surveillance hypothesis which posits that natural selection might have favoured those with a 

greater neuropsychological disposition towards belief in God to overcome the selfish interests 

that would otherwise have seen trust break down and groups fragment once they grew larger 

than the 150 reputations we could track (D. Johnson & Bering, 2006). 
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The most direct evidence for the supernatural surveillance hypothesis comes from 

economic games run in eight diverse communities from Vanuatu via Siberia, to Tanzania and 

Brazil (Purzycki et al., 2016, 2018).  Purzycki et al. (2016) found that the more omniscient, 

omnipresent and punitive participants rated their moralistic gods to be, the higher the 

proportion of coins they allocated to geographically distant co-religionist strangers rather 

than to themselves or co-religionist neighbours.  In other words, before the eyes of God, 

people were less selfish and more cooperative. 

In laboratory studies the feeling of being watched has also been induced indirectly to 

reduce cheating.  An increase in pro-social behaviour was found in children who thought an 

imaginary friend was present when playing games (Piazza, Bering, & Ingram, 2011), in 

adults when the 10 Commandments were displayed (invoking the idea of an all-seeing God) 

(Piazza, 2012), and in lab students when they believed the ghost of a former student may 

have been present (Shariff & Norenzayan 2007). Most pertinently, Will Gervais and Ara 

Norenzayan in their study Like a Camera in the Sky? Thinking about God increases public 

self-awareness and socially desirable responding (2012) showed that the religious respond to 

being primed with thoughts of God in the same way as they do to being primed with thoughts 

of others watching them: by becoming more self-aware and self-conscious. 

In summary, the supernatural surveillance hypothesis suggests that the feeling of 

being watched is not necessarily dependent on eye morphology, and might transfer to more 

abstract forms of surveillance.  Certainly by Gods, possibly by other agentive apparitions, and 

possibly, therefore, by Foucault’s abstract technologies of control - by cameras, and apps, and 

all the components of the surveillant assemblage. 
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1.2.10. Evolutionary Evidence Part 3: Cheating in Darkness 

In making the case for why there might be a watching eyes and perceived surveillance 

effect our final piece of evolutionary evidence is that which shows that feeling less watched 

make us more inclined to cheat.  Zhong, Bohns, and Gino (2010) showed that making a room 

slightly darker led participants to cheat more, even when they were clearly visible.  They 

suggest that darkness was a false cue, making participants feel more anonymous even when 

they weren’t.  A follow up study similarly revealed that participants who were watched 

cheated more when looking through the darkened lenses of sunglasses than through clear lens 

glasses.  Again Zhong et al. (2010) suggest that it was the perceived anonymity induced by 

the perceptual sense that they were in the shade and shadows that led to greater cheating, 

despite the fact that participants were equally visible to the experimenter in both studies. This 

laboratory evidence suggests that humans have evolved to respond to unconscious cues to 

their own visibility even when conscious consideration of their situation would not justify 

any behavioural change. 

Research on the presence of street lighting on crime suggests that the influence of 

unconsciously perceived visibility on behaviours may transfer beyond the laboratory.  In a 

meta-analysis of 14 studies of street lighting and crime from across Britain and the US, 

Welsh and Farrington (2008) find a statistically significant reduction in crime of 21% across 

street-lit areas compared with non-street lit controls.  In reviewing the field research on street 

lighting, we cannot separate unconscious from conscious considerations, but by extrapolating 

from the laboratory evidence we can reasonably suggest that some component of the 

reduction in crime found when streetlights are present might be caused by proximate 

mechanisms interpreting light as a cue of visibility and causing behaviour change rather than 

reductions in crime in lit streets being caused only by explicit consideration of the increased 

chances of getting caught. 
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My preceding effort to put the watching eyes effect in an evolutionary context is the 

most extensive and comprehensive investigation into whether we should expect an eye cue 

and perceived surveillance effect and why this might be so that I am aware of.  However, the 

idea that evolutionary psychology might explain the watching eyes effect is not new.  The 

earliest studies of the watching eyes effect advance this idea, none better than Burnham and 

Hare (2007) who described the evolutionary legacy hypothesis to explain the watching eyes 

effect suggesting that behavioural anomalies in the presence of eye cues might be part caused 

by a mismatch between human ancestral conditions and the modern environment.  They 

suggested, as I do ten years later, that it might be due to an adaptive proximate mechanism 

that makes us acutely sensitive to social gaze so much so that it could be triggered by a false 

cue – such as an image of an eye (Burnham, 2003; Burnham & Hare, 2007).   

All things considered, the weight of evidence – ethological, evolutionary, cognitive, 

psychological, and neural – suggests a significant possibility that eye gaze might exert an 

influence on our behaviour. Taken in turn, the ethological evidence suggests there is an 

adaptive evolutionary advantage gained by those creatures that are able to detect the presence 

of predator or prey via the rapid identification of eye morphology.  The evolutionary 

evidence suggests that human eyes evolved to communicate and that rapidly detecting the 

presence of others may have been adaptive in early human social groups to protect an 

individual’s reputation and infer the intentions of others towards them. Lastly, cognitive and 

neuropsychological evidence suggests that our response to gaze is fast, at least partly 

automatic and unconscious, focuses significantly on emotional content, causes us to perceive 

objects differently, to process information differently, and that it elicits emotional arousal in 

the brain which exerts control over our actions via different neural pathways depending on 

whether or not we are observed.  
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All of which suggests that gaze should change behaviour.  But the question remains: 

might we be so sensitive to gaze that eye cues alone can trigger such responses? 

1.2.11. Eye-Images as Eye-Cues 

The answer, it would appear, is that we might.  Eye cues may function as a gestalt, a 

still partial image prompting the brain to consider the independent existence of the whole 

object via pattern recognition.  In this case, the eyes cue consideration of the ‘whole person’ 

or a social presence (Kandel, 2012).  Tsao, Freiwald, Tootell, and Livingstone (2006) and 

(Tsao, Moeller, & Freiwald, 2008) have shown how the brain processes face images along 6 

main patches, about 3mm in diameter, arranged along an axis from the back of the inferior 

temporal lobe to the front.  Examining each ‘patch’ under fMRI shows that they each respond 

to a different dimension or aspect of a face or face image, and activation of any one causes 

the others to activate, suggesting that we unconsciously create an overall picture of the face 

and entity rapidly even when we only have part of the face ‘pattern’ to work from (Freiwald 

& Tsao, 2010; Kandel, 2012; Tsao et al., 2006; Tsao et al., 2008). 

The majority of the cells in the middle patches are specifically responsive to large 

irises (Freiwald & Tsao, 2010; Kandel, 2012; Tsao et al., 2006; Tsao et al., 2008), while 

electrophysiological studies have shown that eyes presented in isolation elicit a significantly 

greater neural (ERP) response than whole faces or any other feature of the face alone (Bentin, 

Allison, Puce, Perez, & McCarthy, 1996).  This may explain why the eyes can be such a 

powerful cue: their mere presence cues us to construct a ‘whole’ social presence of another 

person (Freiwald & Tsao, 2010; Kandel, 2012; Tsao et al., 2006; Tsao et al., 2008), rapidly, 

and unconsciously, causing the changes in neural processing previously described. 

Further evidence for our ability to identify and adapt to social presence comes from 

studies of human infants.  Empirical evidence shows that infants are able to identify a three-
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spot pattern (two dots for the eyes, one for the nose or mouth – suggestive of a face) 

immediately upon birth and suggests that this pattern recognition is programmed and 

developed prenatally during REM sleep in the womb, thereby facilitating facial recognition 

and orientation to the eyes of adults from the moment of birth (Morton & Johnson, 1991).  

This proposition has received support from neuro-computational modelling that again 

suggests the response even to simple 3-dot eye cues is unconscious, automatic, innate, 

subcortical, and present from the moment we first open our own eyes to the world (Bednar & 

Miikkulainen, 2003).   

That the response is unconscious is most powerfully suggested by the case of T.N. a 

physician who was left cortically blind following a series of strokes.  Presented with a picture 

of a face with gaze averted and a second directly gazing out of the computer screen and back 

at him, he was blind to what he was looking at – unable to see the face or, once told it was in 

front of him, to guess which way it was looking.  However, under fMRI, he showed 

significant coactivation of the amygdala and several brain areas related to face and gaze 

processing when presented with the direct gaze, but not the averted gaze image, remaining at 

all times consciously unaware of the stimulus.  In other words, he showed a pronounced 

neural response to gaze cues without a conscious recognition that they had any influence on 

him at all (Burra et al., 2013). 

Reviewing all of the evidence in this section we can see that our fixation on the eyes, 

our physical response to them, our cognitive ability to see things from the perspective of 

another’s gaze, our fast, automatic, unconscious neural processing, our altered perceptions 

and motor-control mechanism, and our unconscious consideration of reward might all be 

activated by eye cues as they trigger a gestalt representation of the watching ‘other’ in the 

brain.  
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Much of psychology has, of course, long relied on photographs of eyes to generate 

physical, neural and cognitive reactions, accepting them as a substitute for human-to-human 

gaze cueing [for a review of the use of photos of eyes and faces in inducing and measuring 

unconscious responses in humans see V. Axelrod, Bar, and Rees (2015)].  The science of the 

‘watching eyes effect’ then, examines whether these well-established unconscious, automatic, 

physical, cognitive and neural responses to the eyes of others have a behavioural 

manifestation when triggered by a false ‘eye cue’. 

1.2.12. Mere Presence: A Psychology of Being Watched 

Also relevant to any research into the effect of surveillance on behaviour is that 

examining the effect not of gaze alone but of the presence of others, of audience effects, and 

it is here that the psychological study of surveillance effects has been most extensive.  

In early studies of cycling, Triplett (1898) argued that the mere ‘presence of another 

rider is a stimulus to the racer in arousing the competitive instinct; that another can thus be 

the means of releasing or freeing nervous energy for him that he cannot of himself release’.  

As such, his study of what he called dynamogenic factors in cycling might properly be 

accredited as the earliest empirical research into the effect of the presence of others – and 

perhaps of feeling watched – on human behaviour.  However, psychological science 

exploring sensitivity to gaze did not begin in earnest until Zajonc’s (1965) work on the effect 

of the ‘mere presence’ of others.  The overriding (sorry!) finding that stemmed from this 

‘mere presence’ research was that being observed appeared to enhance performance in well-

learned responses but inhibit it in novel or poorly learned tasks (Geen, 1991). 

The ‘mere presence’ hypothesis was further pursued in related work on ‘evaluation 

apprehension’ (Cottrell, 1968) where having others present inhibited rather than enhanced 

performance.  Evaluation apprehension and mere presence came to be understood as 
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objective, public self-awareness or public self-consciousness – to reflect that both represented 

changes in how one sees oneself when an audience is present (Fenigstein, Scheier, & Buss, 

1975; Froming, Walker, & Lopyan, 1982; Govern & Marsch, 2001). A related, but distinct 

surveillance effect posited around the same time as the concept of objective self-awareness 

was first being discussed was that of ‘private self-awareness’ - where observation prompts us 

not so much to worry about what others think of us, but rather prompts us to consider whether 

we are acting in alignment with the way we see ourselves (Buss, 1980; Fenigstein et al., 

1975; Froming et al., 1982; Wicklund & Duval, 1971, 1972).   

To demonstrate the difference, Froming et al. (1982) used a mirror to induce private 

self-awareness and an audience to induce public self-awareness in participant ‘‘teachers’’.  

The “teachers” posed problems to the co-participant “learner” who was separated from them 

by a wooden partition.  If the co-participant gave an incorrect response the “teacher” must 

administer a punishment to the learner by selecting an electric shock from 1-10.   All 

participant teachers were pre-selected having indicated on a questionnaire some months prior 

to the study that they believed physical punishment could sometimes be justified.  However, 

on the day all were instructed only to try to teach the answers to the problems posed to the 

learner as effectively as possible.  Participant “teachers” who were in the audience condition 

had a further two co-participants sat either side of them on their side of the wooden partition 

and were told that they would be evaluating their performance as a teacher - to induce 

audience effects, public self-consciousness and evaluation apprehension.  Participant 

“teachers” in the private self-consciousness condition had a mirror placed at eye level in front 

of them throughout the experiment.  Participants who were primed to be privately self-

conscious shocked at significantly lower levels than those with an audience.  Froming et al. 

suggest this is because those primed to be privately self-conscious were living up to their 

view of themselves as ‘good people’, whereas those primed to be publicly self-aware were 

living up to standards their evaluators would approve of. 
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Public self-awareness and private self-awareness have become key concepts in the 

field of social cognition – which seeks to understand how the processes of thinking about or 

in the presence of others differs from the processes underlying our thinking about or in the 

presence of objects (Fiske & Taylor, 2017, pp. 20-21, 28).  Both can be activated by being 

watched by others prompting self-stereotyping – it’s just the point of reference that changes 

(Abrams, 1999, pp. 219, 220-221).  Private self-conscious is also activated by the presence of 

a mirror, a photo, or a video of oneself, and, as described above, promotes behaviour 

consistent with internal attitudes.  In contrast public self-consciousness promotes a focus on 

external aspects of the self, that is, how one appears to others, and encourages behaviour 

aligned with group norms and expectations (Hass, 1984; Wiekens & Stapel, 2010).  In light, 

then, of the general consensus among personality theorists that people are a collection of 

selves, or schemas activated by cues (Deci & Ryan, 2002, p. 4; Mischel & Shoda, 1995) often 

automatically and unconsciously (Fiske & Taylor, 2017, pp. 34-45) eye cues might ‘work’ by 

prompting us to ‘see’ ourselves, activating one of two schemas adaptively suited to thrive in 

the spotlight of social gaze: either cueing us to live up to our expectations of ourselves, as 

advocates for private self-consciousness argued, or prompting us to try to conform to social 

norms and meet the expectations of others, as Foucault and advocates for public self-

consciousness might hold, or perhaps a combination of both. 

At this point it should be noted that Zajonc’s mere presence hypothesis, though still 

prevalent, has received inconsistent empirical support.  While some studies have found that 

the presence of an observer changes behaviour (e.g. H. Markus, 1978; Schmitt, Gilovich, 

Goore, & Joseph, 1986), sometimes decreases performance levels (Forgas, Brennan, Howe, 

Kane, & Sweet, 1980), and often increases generosity and prosociality (e.g. Fujii, Takagishi, 

Koizumi, & Okada, 2015; Kurzban, 2001), others have found that the presence of an observer 

has limited effects (e.g. Abrams & Manstead, 1981; Cacioppo & Petty, 1986) or is only 

effective when the observer is from the same ‘group’ as the observed (an ‘in-group’, in the 
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jargon) (Abrams, Wetherell, Cochrane, Hogg, & Turner, 1990).  Nevertheless a recent meta-

analysis has found that the presence of others does indeed correlate with a small increase in 

prosocial behaviour (Bradley, Lawrence, & Ferguson, 2018) and recent studies have found 

that the mere presence of an observer  also correlates with an eclectic array of behavioural 

change, including: inhibiting task performance through evaluation anxiety (Yoshie, Nagai, 

Critchley, & Harrison, 2016); reducing contagious yawning (A. Gallup, Church, Miller, 

Risko, & Kingstone, 2016); magnifying people’s perception of their performance – both 

errors and successes - and their assessment of their contribution towards team successes and 

failures (Steinmetz, Xu, Fishbach, & Zhang, 2016); increasing risk aversion in gambling 

(Lemoine & Roland-Lévy, 2017); improving problem solving performance (Laird, Bailey, & 

Hester, 2018); and (as previously described) influencing primate behaviour – improving 

performance in monkeys in a visuomotor task (Demolliens et al., 2017). 

1.2.13. Research Overview 

There still exists a sizeable gap in the literature. Although the evidence suggests we 

might expect an effect of gaze and surveillance on behaviour, and that any effect might be 

triggered by false cues, it provides little understanding of the boundary conditions of such an 

effect. It can give little guidance on when, and under what circumstances, the effect might or 

might not be found. 

Consequently, the following chapters explore the watching eyes effect literature in 

more detail and document a series of our own studies into the phenomenon.  We include in 

these studies the addition of the ‘mere presence’ of a camera to understand whether any effect 

is dependent on the morphology of the human eye or whether it might translate to the kind of 

ubiquitous surveillance that increasingly characterises societies globally. 
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Chapter 2 reports the first study, examining the effect of watching eyes or the mere 

presence of a camera – henceforth referred to collectively as ‘surveillance cue effects’ - on 

prosocial behaviour.  Chapter 3 follows this with a meta-analysis and review of the watching 

eyes effect on antisocial behaviour.  In Chapter 4 surveillance cue effects on antisocial 

behaviour are explored in three large-scale studies: the first under laboratory conditions and 

the second two online.  In Chapter 5 we report the results of a field experiment exploring the 

watching eyes effect on a range of criminal and antisocial behaviours in the British town of 

Hereford.  Chapter 6 reports a carefully designed replication of what has been perhaps the 

most influential watching eyes experiment on public policy - Nettle et al.’s (2012) study 

showing how watching eyes may reduce cycle crime (Nettle et al.’s study is described in 

more detail in Chapters 3, 5 and 6) – while Chapter 7 draws conclusions from the studies and 

evidence reported herein, and outlines its implications for public policy and future research. 
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2 
Study 1 Perceived Surveillance & Prosociality 
 
 

“The eyes of the Lord are everywhere, 
keeping watch on the wicked and the 

good.” 

Proverbs 15:3 
 

Chapter 2 presents Study 1 in which we explore the effect of the presence of eye cues or a 

webcam or prosocial behaviour in two tasks.  The first task tests whether participants help 

others more frequently when eye cues or a camera are present through a simple computer 

game.  The second uses the dictator game paradigm to test whether participants donate more 

to others when eye cues or a camera are present.  Additionally, we explore whether 

participants report higher levels of public self-awareness in the presence of eye cues or 

camera as a proxy for how much they felt watched.  We find no effect of eye cues or a 

camera on helping behaviours in the computer based task, nor on donations in the dictator 

game, nor on levels of public self-awareness.
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2. Study 1 Perceived Surveillance & Prosociality 

2.1.   Introduction 

 Chapter 1 showed that there is reason to think humans may be highly sensitive to cues 

of being watched - so much so that false cues might trigger behavioural responses 

automatically and unconsciously. 

 This chapter describes an experimental investigation into the effect of perceived 

surveillance on prosocial behaviour. In this study three dependent variables were selected, (1) 

how frequently participants helped others in a computer-based task, (2) how much they 

donated to others in an economic game, and (3) how ‘watched’ participants felt.  The study 

tested whether these dependent measures varied by surveillance condition, the independent 

variable, which had four levels (1) a no surveillance control (2) the presence of ‘watching 

eyes’ displayed in a poster, (3) the mere presence of a camera, and (4) the highly salient 

presence of a camera.  A main effect of surveillance cues on prosocial behaviour was 

expected, with participants in the eyes, camera and camera salient conditions being expected 

to help more and give more than those in the no surveillance cue control. 

 One problem with much of the ‘watching eyes’ literature is the absence of ecological 

validity in many experiments.  The findings of economic or social preference games such as 

the Dictator Game, Ultimatum Game and Trust Game do a poor job of explaining or 

predicting social behaviours in field experiments or people’s self-reported social behaviours 

in everyday life (Galizzi & Navarro-Martinez, 2018; Levitt & List, 2007a, 2007b; Voors, 

Turley, Kontoleon, Bulte, & List, 2012).  

For this reason, we selected the Zurich Prosocial Game (ZPG) as used by Leiberg, 

Klimecki, and Singer (2011) to try and increase the ecological validity of economic games.  
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Leiberg et al. employed this task to measure the effectiveness of various compassion and 

memory interventions in promoting prosocial behaviour, as indicated by how often 

participants helped another participant in their computer-based task when there was no 

incentive do so.   

In the task participants are explicitly told that their goal is to navigate their on-screen 

icon through a maze to a treasure chest and will be paid if they make it within a given time 

limit.  Although they can help the other on-screen player, who is navigating along a separate 

path to a separate treasure concurrently, there is no reward for doing so.  In Lieberg et al.’s 

study (2011), participants had undergone differing forms of compassion and memory 

training.  The authors found significant differences in how often participants helped between 

those that had undergone compassion and memory training and those who had not.  Differing 

forms of compassion and memory training also correlated with differing helping rates – 

suggesting that some forms of compassion and memory training were more effective in 

promoting prosociality than others.  They judged the task to be a sensitive and reliable 

measure of prosocial behaviours.   

We decided therefore that this task would be appropriate to assess the effectiveness of 

surveillance interventions in promoting prosocial behaviour.  In contrast to field experiments, 

it allowed us to control the environment to better isolate effects.  In economic games the only 

thing participants have to do is decide to give or take money, which may lead to demand 

effects.  To overcome this, the ZPG makes helping – the principal outcome measure - 

incidental to the goal of the task.  By divorcing the dependent variable (helping behaviour) 

from the participant’s goal in the task (making money) it more closely resembles everyday 

life in which helping others is usually something done concurrently with pursuing one’s own 

goals. 
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In addition to the Zurich Prosocial Game we employed the Dictator Game, the most 

widely used measure of generosity in watching eyes experiments (see Nettle et al., 2013 & 

Northover et al. 2017 for reviews). 

When designing our surveillance conditions, we aimed to create as ecologically valid 

an experimental design as is possible under laboratory conditions.  In public life we do not 

know if the cameras we pass, on the street, in stores, or outside private residences etc, are 

recording or not.   Van Bommel (2012, 2014) presents some evidence that the mere presence 

of a camera can influence behaviour.  He demonstrated that the presence of a webcam 

correlated with participants being more concerned with managing the impression they made 

on others, and reported significantly higher self-monitoring scores with a camera present than 

in its absence.  Similarly, switching on a webcam induced participants to assist more in an 

online help-seeking forum where there was no incentive to do so.  From these results, Van 

Bommel et al. (2012) conclude that the subjective feeling of public self-awareness may be 

enough to increase helping behaviours. 

In a follow-up study in 2014 Van Bommel et al. replicated the well-known bystander 

effect: the more people that are present at the scene of an accident or crisis the less likely 

each individual is to intervene or help (Fischer et al., 2011; Latané & Nida, 1981).  In Van 

Bommel et al.’s study, participants witnessed the theft of money from the experimenter by 

what they believed was another participant (but in reality, was a confederate of the 

experimenter).  Having replicated the bystander effect, showing that the more people were 

present the less people helped, they demonstrated that by placing a CCTV camera in the room 

they could reverse this effect – when the camera was there people were more likely to help 

when others were present than when they were alone, despite the fact that fewer than half 

(45%) of participants were able to recall consciously seeing the camera.  As with their first 

study, Van Bommel et al. again found that participants reported significantly higher self-
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awareness scores in the presence of a camera.  These studies provide tentative evidence for 

the theory behind Bentham’s panopticon concept – that man need not necessarily be watched, 

but just ‘conceive himself to be so’ in order to behave more prosocially (see Chapter 1). In 

the current study, we aimed to examine whether the mere presence of a camera compared to 

conspicuous and explicit filming made a difference to the degree of prosocial behaviour 

observed. 

Some previous research has looked at the effect of cameras on prosocial behaviour.  

Buchanan, McMahon, Simpson, and Wilson (2017), for instance, found no effect of camera 

presence on Dictator Game decisions – even when participants knew that recorded footage of 

their decisions was being filmed and screened live on a monitor to a group of observers.  

However, in Buchanan et al.’s study the recipient of the dictator’s ‘donation’ was visible to 

the dictator at the time she/he decided how much, if anything, to give to them.  Therefore, 

participants in the control condition were not anonymous and dictators were under a form of 

surveillance at the time they made their decision, (albeit there was 40’/12.2m distance 

between them and the recipient).  This mutual visibility meant that there was no ‘no 

surveillance’ condition to act as a control, which may have been an important confound – 

participants were watched in all conditions. In support of this interpretation, Buchanan et al. 

(2017) note that the magnitude of donations was higher in this study than is typical in dictator 

game studies that provide anonymity.  It is possible that all donations were elevated by the 

direct surveillance of the dictators so that cameras had no additional effect.  In our study we 

aim to see if just the presence of the camera has the same effect in the absence of other 

people. 

The present study also explores a range of individual differences measures based on 

those identified in Chapter 1 as potentially influencing responses to surveillance cues.  We 

were particularly interested in exploring self-awareness as a measure, anticipating a main 
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effect of Surveillance Condition on self-awareness: such that those that most actively self-

monitored and adjusted their behaviour according to the situation would likely be most 

affected by surveillance cues.  It was only later that we became aware that Pfattheicher & 

Keller’s work on public self-consciousness and eye cues had indeed found evidence for this 

possibility (2011; 2015).  We discuss this work here as it usefully informs this study.  We 

then seek to replicate their findings using the same measures in Chapter 4. 

2.1.1. Public Self-Awareness, Public Self-Consciousness & Eye Cues 

Given the extensive literature examining the watching eyes effect and the controversy 

that surrounds it, it is surprising that little effort has been made to establish that the presence 

of watching eyes makes people feel more watched.  Rather most research has proceeded from 

finding a correlation between the presence of an eye cue and a change in some behaviour - 

such as increased generosity or reduced cycle theft – to the assumption that eye cues made 

people feel watched.  A further extension assumes that this feeling of being watched 

generates unconscious reputational concerns, and that these concerns are what cause changes 

in behaviour (e.g. See the ‘evolutionary legacy hypothesis’ in Burnham & Hare’s 

foundational watching eyes article (2007)).  While this is logical and reasonable, the evidence 

for it is indirect and is therefore open to challenge. 

Pfattheicher and Keller (2015) sought to fill this lacuna.  They demonstrated that 

people over-estimated the extent to which others had been looking at them when asked to 

record how much they had been watched by others in the presence of watching eyes 

compared to a ‘no eyes’ control.  The increased ‘spotlight effect’ (Gilovich, Medvec, & 

Savitsky, 2000) was taken to demonstrate that people did feel more watched in the presence 

of eye cues.  
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Pfattheicher and Keller (2015) extended this research in a second experiment finding 

that individuals with high public self-consciousness (Fenigstein et al., 1975) - that is those 

especially concerned with their appearance and reputation in the eyes of others - were more 

strongly affected by the presence of eye cues.   They conclude that watching eyes do indeed 

make people feel more watched. 

Although at this stage of our research we were not aware of Pfattheicher and Keller’s 

(2015) studies we did anticipate that measures of the extent to which a person tries to actively 

manage the way they present themselves in public may moderate any effect of eyes, or 

alternatively that the presence of eye cues or a camera might lead people to report a greater 

sense of the need to manage the way they present themselves.  To this end, we employed the 

Snyder-Self Monitoring Scale (Snyder, 1974), which examines precisely this - the extent to 

which a person actively manages the way they present themselves in public. 

2.1.2. Personality Measure – HEXACO PI-R 

Given the variety of personality dimensions said to influence responsiveness to eye 

cues we added the HEXACO PI-R (Ashton & Lee, 2009) to look for interaction effects 

between surveillance condition and personality on donations and helping behaviour. The 

HEXACO PI-R is the most reliable global measure of personality (Ashton & Lee, 2018) and 

measures participants on six personality dimensions: Honesty-Humility, Emotionality, 

eXtraversion, Agreeableness (vice Anger), Conscientiousness and Openness to Experience 

(HEXACO). In addition to its comprehensiveness, our selection of the HEXACO PIR was 

also influenced by the findings of Hilbig, Thielmann, Hepp, Klein, and Zettler (2015) who 

noted that those high in Honesty-Humility (HH) consistently gave more in Dictator Games.   

We expected a main effect of HH on generosity with higher HH scores relating to 

more generosity.  We also expected to find an interaction between HH scores and 
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surveillance cues.  Low HH participants should be the least generous in the control, but the 

most responsive to surveillance cues. Their inclination to help would be instrumental, 

motivated by a desire to enhance their reputation to gain future benefit.  Consequently, they 

would help less in the control than in the eyes and camera conditions.  There would be no 

interaction by condition for those with higher HH scores since their desire to help would be a 

function of their intrinsic pre-disposition rather than motivated by concerns regarding 

reputation management and future benefit. 

2.2.   Method 

2.2.1. Study Sites & Participants 

Testing was conducted across 6 military sites and at one Oxford-based civilian 

commercial company between May and November 2016.  Excepting those at the civilian 

company, most were serving military personnel, although at all sites a number of participants 

were non-military civilians and civil servants employed on the base.  Our sample size was 

207, Control N = 49, Eyes N = 57, Camera N = 53, Camera Salient N = 49. 

2.2.2. Measures 

We measured the frequency with which participants helped the other player in the 

ZPG and how much participants donated in the dictator game as our primary outcome 

measures.  Following completion of the ZPG and dictator game, all participants completed 

two questionnaires, the Snyder Self-Monitoring Scale to look for a main effect of surveillance 

condition on how much people felt watched and the HEXACO-PI-R to look for interaction 

effects between personality dimensions and condition on our dependent variables.  

Participants also provided their ethnicity and were asked to say whether they were religious, 

not religious, or preferred not to answer. 
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The ZPG allows custom options.  Here we describe the options we selected, and the 

ZPG task in detail, to enable replication.  In our version of the task participants navigate a 

virtual character through a maze (see Figure 2.1.) to try to reach a treasure chest in a limited 

amount of time. Each treasure is worth £0.50. At the same time, participants see the virtual 

character of an ostensible co-player who they believe is situated either in another room at the 

testing site or at some other site within Oxford University where, they are told in the pre-

briefing material, ‘the experiment is being conducted concurrently’.  This co-player is also 

trying to reach their own treasure along their separate path. Note that the two players do not 

share the same paths in the maze and do not compete for the same treasure. Thus, in 

principle, the game can be played while completely ignoring the other player. Participants are 

told that in each round of the game they are connected via the internet with a new co-player 

different to those they have been paired with previously and those they will see in future 

rounds.  In reality, the co-player is always controlled by the computer in order to ensure 

participants are responding to consistent stimuli. 
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Figure 2.1.  Labelled screenshot from the Zurich Prosocial Game (ZPG). 

At the onset of each round four paths to the treasure are displayed, two for each 

player.  The participant and the co-player select one of the two paths open to them. The 

players move their virtual character along their chosen path.  Red and blue gates appear on all 

four paths.  If they fall on the paths that aren’t selected by either player, they are irrelevant.  

However, if they fall on the selected paths they are relevant and when this happens they can 

block the participant or the co-player from proceeding further. Each of the two players is 

equipped with red and blue keys with which they can open the correspondingly coloured 

gates. When the co-player runs out of keys, participants can use their own keys to open the 

gates for them. Importantly, participants cannot delay their help to observe the progression of 
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the game (i.e. whether they need their keys themselves) because a blocked character becomes 

permanently inactive after a few seconds being stuck behind the gate.  Consequently, a 

participant has to unlock a gate - her own or that of the other player - within this time limit.  

During each trial, participants can see how many gates are still going to fall but they do not 

know which paths they will fall on. They also know the colour and the number of keys that 

they and their co-player have, and how much time is left (again, for a screenshot of the game 

display, see Figure 2.1.).  

When playing the game, participants wear headphones and sounds add emphasis to 

events on the screen (e.g. when a gate is falling). We disabled the ‘distress cue’ feature of the 

game used by Leiberg, Klimecki & Singer, where a sound of crying would sometimes play 

when the co-player became trapped behind a gate, as this may have confounded the results 

perhaps eliciting greater empathy in some trials than others.  Importantly, to reduce demand 

effects, participants are not told that the purpose of the game is to help the co-player. Instead, 

they are instructed that the aim of the task is to reach a goal - the treasure - to optimize 

monetary winnings. 

Participants completed 11 experimental trials drawn at random from a combination 

of: no-reciprocity or reciprocity trials, with high-cost and low-cost and fair or unfair trials. 

We explain each of these variations in turn and then list how they were combined to create 11 

trials. 

In no-reciprocity trials participants could help their co-player if they wanted but could 

see that there would be no opportunity for their co-player to help them in the future. This 

could be because there were no further gates to fall, because their co-player did not have the 

appropriate key to open the gates that were to fall, or because their co-player simply had no 

more keys. 
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In reciprocity trials participants had the opportunity to help their co-player after their 

co-player had earlier helped them by opening a gate behind which they had been stuck 

without a key.  In both reciprocity and no-reciprocity trials, participants could also see that 

there would not be any further opportunity for the co-player to reciprocate if they themselves 

chose to help. By designing the trials this way and by ‘changing’ the co-player for each trial 

we excluded the possibility of participants helping because they anticipated that they might 

need the co-player to reciprocate later on.  

Reciprocity or no reciprocity trials could be either low- or high-risk.  In the high-risk 

variant, participants could see which gates were still to fall and which keys they had left, and 

so knew that after they helped the co-player, there would be a 25% chance that they would 

need the donated key to reach the treasure themselves; in the low-risk variant, players could 

see there were no more gates to fall that they would be unable to open and so knew that they 

could donate keys without risk of needing them later themselves.  In low-risk trials the only 

cost to participants from helping was therefore a loss of time. 

Trial types could be fair or unfair.  There were fair if the co-player first helped the 

participant.  They were unfair if the co-player did not help the participant, in which case the 

participant’s virtual character ‘dies’ but they still have the chance to help the co-player by 

unlocking a gate for them later. 

Trial types appeared in random order with the restriction that the first reciprocity trial 

could appear at the end of trial three. This restriction was introduced to reduce the likelihood 

of anchoring effects that might have followed if a participant encountered a helpful co-player 

right away and thus saw helping as the ‘norm’. 

The 11 trial types presented in random order with the constraint that the first 

reciprocity trial must not appear before trial 3 were comprised of: 
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§ 1 x No Help trial. A trial in which the two players do not need help. 

§ 2 x Low Risk, Non-Reciprocity trials.  Trials in which the participant may help the 

ostensible co-player without risk of failing to reach the treasure, knowing the co-

player cannot help them later. 

§ 2 x High Risk, Non-Reciprocity trials. Trials in which the participant may help the 

ostensible co-player, using a key the participant might need later to reach the treasure, 

knowing the co-player cannot help them later. 

§ 2 x Reciprocity, Low Risk, Fair trials. Trials in which the ostensible co-player helps 

the participant before needing help in return. The participant may help the ostensible 

co-player without risk of failing to reach the treasure.  

§ 2 x Reciprocity, High Risk, Fair trials.  Trials in which the ostensible co-player helps 

the participant before needing help in return. To help the participant must use a key 

they might need to reach the treasure themselves. 

§ 2 x Reciprocity, Unfair trials.  Trials in which the ostensible co-player refuses to help 

the participant before needing help from the participant to continue. The participant’s 

virtual character dies but still has the chance to help the ostensible co-player.  

At the beginning of the game, participants were first given written and verbal 

instructions and asked five questions to test their comprehension of the task.  Participants 

then completed four practice trials to familiarise themselves with the run of the game and to 

determine individual reaction time thresholds. To offset individual differences in speed and 

proficiency with computer games, the individual time limit for all trials of a given game was 

set at the average time the individual required to reach the treasure in their practice trials plus 

5 seconds. 

In our Dictator Game participants found on the desk £5.00 comprised of 2 x 50p, and 

4 x £1.00 coins.  Additionally, they found two envelopes one marked ‘for you to take-away’, 
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the other marked ‘for a random participant’.  Participants were told in advance that their task 

was to allocate the money to each envelope as they wished, placing the envelope marked ‘for 

a random participant’ in a plain black post-box located on the desk and then taking the 

envelope marked ‘for you to take-away’ with them.  The envelope marked ‘for a random 

participant’ was also marked with the participant’s randomly allocated, double-blind, 

participant number to enable the cross-referencing of donations by condition upon 

completion of the experiment. 

It was made clear to participants that the experimenters had no way of linking 

participant numbers back to specific individuals - and therefore their donations or how much 

they kept were completely anonymous.  A suspicion check was undertaken upon completion 

of the experiment to check that participants had believed this pre-brief.  Participants were 

asked whether they believed their decisions were anonymous at all times throughout the 

study. 

2.2.3. Study Design  

Participants were randomly allocated to one of four conditions: A no surveillance cue 

control, Eye Cues, Camera (Present), and Camera (Salient).  We selected the ‘watching eyes’ 

and control posters used by Nettle, Harper, Kidson, Stone, Penton-Voak and Bateson (2013) 

as the eye cue in our experiment since they had found that the presence of these cues led to 

increased probability of donating something rather than nothing (80% donated in the ‘eyes’ 

condition compared to 63% in the control).  We modified these by replacing the Newcastle 

University logos with those of Oxford.  For the control posters we replaced The Institute of 

Neuroscience Logo with the crest of Magdalen College, Oxford (see Figure 2.2.). 
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For the camera conditions we selected the Logitech C920 HD Pro USB 1080P 

Webcam.  In the Camera (Present) condition the camera was set up and pointing at the 

participant, but the participant was not told it was there, it was not switched on, and displayed 

no lights.  Since participants could not know for sure it was not recording this simulated the 

way we usually interact with surveillance cameras in everyday life.  In the Camera (Salient) 

condition the camera was in the same location, but switched on, which meant that a blue light 

illuminated on the camera to draw attention to its presence.  Participants in the camera salient 

condition were told that a camera would be present, but it was explained that it would record 

only their faces and upper torso, thus their responses on the computer and their allocation 

decision in the Dictator Game would remain anonymous.  To ensure that participants 

consciously believed they were anonymous we conducted a suspicion check on completing 

the study, asking participants in all conditions whether they had believed that their decisions 

were anonymous at all times. 

 

 

 

Figure 2.2. Conditions (from left) Control, Eye Cues, Camera (Present), Camera (Salient). 
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2.2.4. Procedure 

Testing locations varied in size but were uniformly plain-walled, white-washed rooms 

with strip-lighting, a single desk, chair and testing computer.  Any windows were temporarily 

papered over. 

Research assistants varied by location.  Sometimes junior officers or non-

commissioned ranks assisted with the study, at other times research assistants were recruited 

from within the Department of Experimental Psychology at the University of Oxford.  

Military personnel employed as assistants were never in uniform to minimise any influence 

that rank or collective identity might exert.  Research assistants were asked to declare if they 

knew participants in advance of their arrival to ensure participants were never escorted in and 

out of the experiment by a friend or colleague in order to avoid any demand effects this might 

have.  Upon arrival participants were given a written brief to explain the task and then had the 

opportunity to ask the research assistant any questions they had regarding the research.  On 

some occasions due to the high number of participants volunteering, the lead researcher 

would provide participants with a pre-printed written brief and take questions on the study in 

private briefing room, before the assistant took the participant to the testing room. 

Following the briefing participants were asked to sign a consent form if they wished 

to participate.  Participants were then allocated a participant number, which was selected at 

random from a random numbers table by the research assistant. They were then taken to the 

testing room.  After testing they were debriefed and paid by the lead researcher, who received 

only their treasure ‘score’.  Since the amount of treasure attained was not the variable of 

interest and we could not know from this data how much they had helped or not, this 

procedure did not compromise participants’ anonymity. 
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Response data in the ZPG was collected digitally during participants completion of 

the computer-based task.  Dictator Game allocations to ‘a random future participant’ were 

recorded at the end of each day by the lead researcher after unlocking the ‘post-boxes’ in the 

testing rooms.  Each participant’s randomly generated participant number was written 

unobtrusively on the envelope containing their allocation for a ‘random future participant’, 

but participants were aware that the lead researcher could not link this back to any specific 

individual, while the research assistants would never see the envelope.  Thus the anonymity 

of their decisions and allocations was preserved. 

2.2.5. Data Plan 

Preliminary analysis - the calculation of individual difference scores, mean donations 

and mean helping, as well as removal of incomplete or corrupted responses – was conducted 

in Excel. All further data exploration, transformation and analysis was undertaken in R (R 

Development Core Team, 2016).  We tested the main effect of condition on mean decisions 

to help in the ZPG and mean donations in the Dictator Game by means of a series of-one-way 

ANOVAs.  We also examined interaction effects with personality dimensions in the 

HEXACO-PIR, specifically with Honesty-Humility and with self-monitoring scores in the 

Snyder Self-Monitoring Scale. 

All data and code are available at Open Science - see note at Appendix D at the end of 

this thesis for details.  Appendix A at the end of the thesis contains a brief discussion and 

analysis of religiosity and ethnicity variables on which data was collected but which are not 

reported in the main write-up due to inconsistency in participants’ free-text responses.
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2.3.   Results 

Our sample was less ethnically diverse than we would have wanted. Over 90% of our 

participants were white European (88% white British, 0.5% Irish, 2% ‘white other’).  The 

remainder were 3.5% Black/African/Caribbean/Black British, 1% Indian, 1% other. Four 

percent did not respond.  Participants were aged between 18 to 62, M=35.37, SD=10.12, 

CI=[34.00, 36.73].  Gender was not a variable of interest and was not recorded.  Table 2.1. 

below summarises the main effects of surveillance condition on our dependent variables 

(helping in the ZPG, donations in the Dictator Game, Self-Monitoring Scores) and potential 

moderators (HEXACO PI-R personality dimensions) each in a one-way ANOVA.  All of our 

participants confirmed (correctly) that they were confident their decisions remained 

anonymous.  Preliminary analyses confirmed that there were no violations of the assumptions 

of normality, linearity, multi-collinearity, and homoscedasticity. 

As Table 2.1. shows, there was no significant influence of condition on rates of 

helping in the ZPG, F (3, 203) = 0.20, p = 0.90, w2 = 0.01 or generosity in the Dictator Game, 

F(3, 203)= 0.55, p = 0.65, w2 = -0.14. 

Table 2.1. and Figure 2.3. show a number of main effects of condition on HEXACO PI-

R personality dimensions.  Participants reported lower levels of emotionality in the control 

condition (M = 2.64, SD =0.59) than when surveillance cues were present, (Eyes M =3.05, SD 

= 0.67; Camera M = 3.05, SD = 0.63; Camera Salient M = 2.91, SD = 0.53), a one way ANOVA 

showed that the differences were significant, F(3, 203) = 3.18, p = .03, w2 = 0.03.  Figure 2.3 

shows mean emotionality scores by condition.  Welsh two sample t-tests showed that 

emotionality was significantly lower in the control condition than in Eyes, t(97.75) = -3.20, p 

= 0.002, r = .32 and Camera Salient t(89.82) = -2.49, p = 0.01, r = .24 conditions, but not 
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significantly lower in the Control than in the Camera Condition, t(87.19) = -1.56, p = 0.12, r = 

.16. 

 

 

Table 2.1. 
 
Summary Statistics for Study 1: One-Way ANOVAs with surveillance condition as the 
independent variable, incidence of helping as the dependent variable and psychometric measures 
as covariates.   Values given represent the group mean and standard deviation, F and p values are 
associated with the significance test for those means 
 
 Surveillance Condition    

Control Eyes Camera Camera 
Salient 

F p 

N 49 57 53 48  
 

Helped – ZPG (mean (sd)) 0.50 (0.24) 0.55 
(0.23) 

0.53 (0.22) 0.56 (0.24) 0.55 0.65 

Donated – Dictator game 
(mean (sd)) 

5.16 (2.94) 4.95 
(3.30) 

4.72 (2.88) 5.04 (3.02) 0.20 0.90 

Snyder Self-Monitoring (SM) 
Score (mean (sd)) 

11.65 
(3.97) 

11.61 
(3.59) 

10.64 
(4.27) 

10.73 (4.30) 0.96 0.41 

Honest-Humility (mean (sd)) 3.72 (0.64) 3.45 
(0.64) 

3.57 (0.64) 3.65 (0.66) 1.70 0.17 

Emotionality (mean (sd)) 2.64 (0.59) 3.05 
(0.63) 

2.87 (0.89) 2.91 (0.53) 3.18 0.03* 

Extraversion (mean (sd)) 3.65 (0.52) 3.40 
(0.67) 

3.65 (0.59) 3.56 (0.51) 2.24 0.09 

Agreeableness (mean (sd)) 3.44 (0.61) 3.09 
(0.57) 

3.08 (0.63) 3.15 (0.56) 4.06 0.01* 

Conscientiousness (mean (sd)) 3.80 (0.56) 3.63 
(0.53) 

3.85 (0.50) 3.94 (0.55) 3.17 0.03* 

Openness (mean (sd)) 3.55 (0.64) 3.17 
(0.82) 

3.38 (0.75) 3.45 (0.66) 2.58 0.06 

* = significant at alpha < .05, ** =  significance < .01, *** =  significance  < .001 
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Participants reported higher levels of agreeableness in the control condition (M = 3.44, 

SD =0.61) than when surveillance cues were present, (Eyes M =3.09, SD = 0.57; Camera M 

= 3.08, SD = 0.63; Camera Salient M = 3.15, SD = 0.56).  A one way ANOVA showed that 

the differences were significant, F(3, 203) = 4.06, p = .008, w2 = 0.04. 

Figure 2.4. shows mean agreeableness scores by condition.  Welsh two sample t-tests 

showed that agreeableness was significantly higher in the Control condition than in each of 

the surveillance cue conditions respectively, Eyes, t(99.10) = 2.30, p = 0.003, r = .29 ; 

Camera t(99.72) = 2.90, p = 0.005, r = .28; Camera Salient t(94.41) = 2.47, p = 0.02, r = .25. 

Figure 2.3.  Study 1.  Mean HEXACO PI-R Emotionality Scores by Condition.  Error 
bars represent the 95% Confidence Interval. 
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Participants reported higher levels of conscientiousness in the control condition (M = 

3.80, SD =0.56) than in the eyes condition (M =3.63, SD = 0.53) but lower levels in the 

control condition when compared with the Camera (M = 3.85, SD = 0.50) and Camera Salient 

(M = 3.94, SD = 0.55) conditions.  A one way ANOVA suggested that the differences were 

significant, F(3, 203) = 3.17, p = .03, w2 = 0.03.  Figure 2.5 shows mean conscientiousness 

scores by condition. 

However, further exploration of conscientiousness scores through a series of Welsh two 

sample t-tests showed that the differences between each condition were not significantly 

different. Not between the Control condition and Eyes, t(100.09) = 1.64, p = 0.10, r = .16. 

Nor in the Control condition compared with either Camera, t(96.85) = -0.42, p = 0.68, r = .04 

or in the Control compared with the Camera Salient condition, t(94.99) = -1.21, p = 0.23, r = 

.12. 

 

Figure 2.4.  Study 1.  Mean HEXACO PI-R Agreeableness Scores by Condition.  
Error bars represent the 95% Confidence Interval. 
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2.3.1. Zurich Prosocial Game – Interaction Effects Analysis 

Table 2.1. showed that in the ZPG, participants helped no more in the eyes (M = 0.55, 

SD =0.23), camera (M = 0.53, SD =0.22) or camera salient (M = 0.56, SD =0.24) conditions 

than they did in the control (M = 0.50, SD =0.24), F(3, 203)= 0.55, p = 0.65, w2 = -0.14.  

Table 2.2. presents a full hierarchical generalised linear model (GLM) in four steps exploring 

interaction effects in more detail, given the significant interaction between condition and 

HEXACO PI-R dimensions found in our first analysis.  In Step 1 we test the main effect of 

condition on frequency of helping with control condition as the comparison, showing no main 

effect of condition on frequency of helping in the ZPG.  The adjusted R2 for model 1 shows 

that condition explained <1% of the variance in participant helping behaviours.  In Step 2 we 

add in Snyder Self-Monitoring (SM) Scores, finding no significant main effect of condition 

on SM Scores.  In Step 3 we look for interaction effects between surveillance condition and 

SM Score on helping behaviour, with still just 1% of the variance in helping explained.  In 

Step 4 we add our exploratory analysis looking for interactions between condition and the six 

Figure 2.5.  Study 1.  Mean HEXACO-PI-R Conscientiousness Scores by Condition.  
Error bars represent the 95% Confidence Interval. 
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dimensions of the HEXACO PI-R as predictors of helping behaviour. Not surprisingly, 

adding the personality factors did improve the model, with 14% of the variance in helping 

behaviours explained.  However, none of the interactions between condition and HEXACO 

PI-R nor those between condition and SM Score proved significant.  Comparing the models 

in Step 4 we can see that the changes in R2 were not significant. 

Additionally there were no interaction effects between Snyder Self-Monitoring Scores 

and condition on the frequency of helping, F(3, 199), = 0.14, p = 0.94, w2 = -0.14.  Nor was 

there any interaction between condition and any HEXACO PI-R personality dimensions on 

frequency of helping as shown in Step 4, F(31, 175), = 1.04, p = 0.43.  

The only main effect was that of emotionality B = 0.14, SE B = 0.06, t = 2.18, p = 0.03, 

(see the scatterplot in Figure 2.6. below).  As can be seen, emotionality predicted more 

frequent helping behaviours across all conditions.
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Table 2.2.  Hierarchical GLM Examining Helping Behaviour in the ZPG by 
surveillance condition, SM Score & HEXACO Personality Index Measures 
 

DR2 

(Adjusted) 
B SE B t 

value 
P 

Step 1 (Model 1), F(3, 203)= 0.55, p = 0.65  0.008    0.65 

Constant  0.50 0.03   

Condition: Eyes  0.05 0.05 1.05 0.30 

Condition: Camera  0.02 0.05 0.48 0.63 

Condition: Camera Salient  0.05 0.05 1.11 0.27 

Step 2 (Model 2), F(4, 202) = 0.51, p = 0.73  0.002    0.73 

Constant  0.48 0.06 8.28  

Condition: Eyes  0.05 0.05 1.05 0.30 

Condition: Camera  0.02 0.05 0.53 0.60 

Condition: Camera Salient  0.05 0.05 1.16 0.25 

SM Score  0.002 0.004 0.62 0.54 

Step 3 (Model 3), F(7, 199), = 0.35, p = 
0.93 0.002     

Constant  0.47 0.10   

Condition: Eyes  0.07 0.15 0.48 0.63 

Condition: Camera  0.06 0.14 0.47 0.64 

Condition: Camera Salient  0.02 0.14 0.15 0.88 

SM Score  0.003 0.01 0.37 0.71 

Condition Eyes: SM Score  -0.002 0.01 -0.17 0.86 

Condition Camera: SM Score  -0.004 0.011 -0.32 0.75 

Condition Camera Salient: SM Score  0.003 0.01 0.27 0.78 
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…cont’d. DR2 

(Adjusted) 
B SE B t 

value 
P 

Step 4 (Model 4), F(31, 175), = 1.04, p = 
0.43  0.143    0.43 

Constant  0.32 0.53 0.59  

Condition: Eyes  0.55 0.62 0.88 0.38 

Condition: Camera  0.15 0.65 0.23 0.82 

Condition: Camera Salient  -0.12 0.66 -0.18 0.85 

SM Score  0.01 0.01 0.98 0.32 

Honesty-Humility  -0.01 0.06 -0.12 0.90 

Emotionality  0.14 0.06 2.18 0.03* 

Extraversion  -0.02 0.07 -0.33 0.74 

Agreeableness  -0.05 0.06 -0.93 0.36 

Conscientiousness  0.02 0.06 0.35 0.73 

Openness  -0.02 0.06 -0.30 0.76 

Condition Eyes: SM Score  -0.12 0.01 -0.90 0.90 

Condition Camera: SM Score  -0.01 0.01 -0.38 0.70 

Condition Camera Salient: SM Score  -0.003 0.01 -0.29 0.77 

Condition Eyes: Honesty-Humility   -0.04 0.08 -0.05 0.96 

Condition Camera: Honesty-Humility   0.13 0.09 1.43 0.16 

Condition Camera Salient: Honesty-
Humility  

 -0.01 0.09 -0.07 0.95 

Condition Eyes: Emotionality  -0.05 0.08 -0.67 0.50 

Condition Camera: Emotionality  -0.09 0.07 -1.22 0.22 

Condition Camera Salient: Emotionality  -0.01 0.09 -0.14 0.89 

Condition Eyes: Extraversion  0.09 0.10 0.98 0.33 
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…Step 4 cont’d... DR2 

(Adjusted) 
B SE B t 

value 
P 

Condition Camera: Extraversion  0.07 0.10 0.70 0.48 

Condition Camera Salient: Extraversion  0.04 0.10 0.38 0.71 

Condition Eyes: Agreeableness  -0.02 0.09 -0.20 0.84 

Condition Camera: Agreeableness  -0.06 0.08 -0.74 0.47 

Condition Camera Salient: Agreeableness  0.03 0.09 0.35 0.73 

Condition Eyes: Conscientiousness  0.11 0.09 -1.17 0.25 

Condition Camera: Conscientiousness  -0.09 0.09 -0.93 0.35 

Condition Camera Salient: 
Conscientiousness 

 -0.003 0.09 -0.04 0.97 

Condition Eyes: Openness  -0.04 0.07 -0.58 0.56 

Condition Camera: Openness  -0.01 0.08 -0.15 0.88 

Condition Camera Salient: Openness  0.002 0.09 0.03 0.98 

ANOVA Models 1-4      

Model 1: Donated by Condition (203) RSS  = 10.84 

Model 2 vs Model 1 F(1, 202) = 0.39, p = 0.53, RSS = 10.82 

Model 3 vs Model 2 F(3, 199) = 0.15, p = 0.93, RSS = 10.80 

Model 4 vs Model 3 F(24, 175) = 1.23, p = 0.22, RSS = 9.24 

* = significant at alpha < .05, ** =  significance < .01, *** =  significance  < .001 
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2.3.2. Are the Zurich Prosocial Game and Dictator Game Measuring the Same 

Behaviour? 

A Pearson’s correlation test between frequency of helping behaviours in the ZPG and 

generosity of donations in the Dictator Game found no significant relationship between the 

ZPG and Dictator Games as measures of prosociality, R2
 =0.0081, p =.20.  Our results 

suggest that the ZPG and Dictator Game may not be measuring the same phenomena. Only 

0.81% of the variance in donations is accounted for by frequency of helping behaviours 

suggesting that our two tests were measuring different things and not a common underlying 

prosociality.

Figure 2.6.  Study 1.  The influence of emotionality on helping behaviours in the ZPG.  
Greyed area represents the 95% Confidence Interval 
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2.3.3. Dictator Game Results – Interaction Effects Analysis 

As we have seen already from Table 2.1. above, there was no overall effect of 

condition on donation in the Dictator Game F (3, 203) = 0.20, p = 0.90, w2 = 0.01.  Table 2.3. 

presents the hierarchical GLM in full. 

Step 1 shows that there was no main effect of condition on donation and that 

condition (Model 1) explained less than 1% of the variance in donations.  Step 2 shows that 

there was no significant effect of condition on donation when taking into account self-

monitoring scores, and that even after adding self-monitoring scores to look for interaction 

effects between SM Score and Condition on donations (Step 3) the model still explained only 

1% of the variance.  Steps 2 and 3 showed there were no siginificant interaction effects of 

self-monitoring scores with condition, nor any interactions between the HEXACO PI-R 

personality components and condition on donations. 

The only significant main effect was that of the Honesty-Humilty personality 

dimension on donations, B = 1.83, SE B = 0.81, t = 2.25, p < 0.05.  More specifically, higher 

HH scores correlated with decreased donations.  However, a Pearson’s correlation test for 

this effect was not significant t (197) = -1.06, r = - .08 p = .28, 95% CI [-.21, .06]. Even when 

combined with surveillance condition, self-monitoring scores and all HEXACO PI-R 

personality dimensions in our Model (Model 4) it still explained just 17% of the variance in 

donations. Comparing the models we can see that the changes in R2 were not significant. 
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Table 2.3.  Hierarchical Linear Model Examining Dictator Game Donations by 
Condition, SM Score & HEXACO Personality Index Measures 
 

DR2  B SE B t value P 

Step 1 (Model 1), F(3, 203)= 0.20, p = 0.90  0.003    0.90 

Constant  5.16 0.44   

Condition: Eyes  -0.22 0.59 -0.36 0.72 

Condition: Camera  -0.45 0.60 -0.74 0.46 

Condition: Camera Salient  -0.12 0.62 -0.20 0.84 

Step 2 (Model 2), F(4, 202) = 0.22, p = 0.93  0.001    0.93 

Constant  5.50 0.76 7.26  

Condition: Eyes  -0.22 0.59 -0.37 0.72 

Condition: Camera  -0.48 0.62 -0.24 0.81 

Condition: Camera Salient  -0.15 0.62 -0.24 0.81 

SM Score  -0.03 0.05 -0.54 0.59 

Step 3 (Model 3), F(7, 199) = 0.54, p = 0.80 0.014     

Constant  5.78 1.37 4.24  

Condition: Eyes  -0.96 1.94 -0.50 0.62 

Condition: Camera  0.51 1.78 0.29 0.77 

Condition: Camera Salient  -1.70 1.81 -0.94 0.35 

SM Score  -0.05 0.11 -0.40 0.69 

Condition Eyes: SM Score  0.06 0.16 0.40 0.69 

Condition Camera: SM Score  -0.09 0.15 -0.64 0.52 

Condition Camera Salient: SM Score  0.14 0.15 0.94 0.25 
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…cont’d. DR2 

(Adjusted) 
B SE 

B 
t 
value 

P 

Step 4 (Model 4), F(31, 175), = 1.30, p = 0.15  0.168    0.15 

Constant  -3.52 6.87 -0.51 0.65 

Condition: Eyes  3.64 8.01 0.46 0.65 

Condition: Camera  3.05 8.45 0.36 0.72 

Condition: Camera Salient  7.77 8.56 0.91 0.37 

SM Score  -0.03 0.13 -0.26 0.80 

Honesty-Humility  1.83 0.81 2.25 0.03* 

Emotionality  -0.78 0.80 -0.97 0.34 

Extraversion  0.27 0.96 0.28 0.78 

Agreeableness  0.38 -.76 0.51 0.61 

Conscientiousness  0.40 0.84 0.48 0.63 

Openness  0.14 0.79 0.18 0.86 

Condition Eyes: SM Score  0.10 0.18 0.53 0.60 

Condition Camera: SM Score  -0.08 0.18 -0.46 0.65 

Condition Camera Salient: SM Score  0.17 0.17 1.00 0.32 

Condition Eyes: Honesty-Humility   -1.45 1.08 -1.35 0.18 

Condition Camera: Honesty-Humility   -0.41 1.14 -0.36 0.72 

Condition Camera Salient: Honesty-Humility   -0.89 1.12 -0.79 0.42 

Condition Eyes: Emotionality  1.23 1.04 1.19 0.24 

Condition Camera: Emotionality  1.08 0.94 1.15 0.25 

Condition Camera Salient: Emotionality  0.80 1.17 0.69 0.49 

Condition Eyes: Extraversion  -1.09 1.24 -0.88 0.38 
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…Step 4 cont’d... DR2 

(Adjusted) 
B SE B t 

value 
P 

Condition Camera: Extraversion  -0.49 1.31 -0.37 0.71 

Condition Camera Salient: Extraversion  -0.66 1.32 -0.50 0.62 

Condition Eyes: Agreeableness  1.56 1.11 1.40 0.16 

Condition Camera: Agreeableness  -0.15 1.08 -0.14 0.89 

Condition Camera Salient: Agreeableness  -0.27 1.15 -0.23 0.82 

Condition Eyes: Conscientiousness  -1.36 1.20 -1.13 0.26 

Condition Camera: Conscientiousness  -1.11 1.21 -0.91 0.36 

Condition Camera Salient: Conscientiousness  -1.16 1.18 -0.99 0.33 

Condition Eyes: Openness  0.39 0.95 0.41 0.68 

Condition Camera: Openness  0.82 1.00 0.82 0.41 

Condition Camera Salient: Openness  -0.19 1.11 -0.17 0.86 

ANOVA Models 1-4      

Model 1: Donated by Condition (203) RSS  = 1886.2 

Model 2 vs Model 1 F(1, 202) = 0.31, p = 0.58, RSS = 
1883.5 

Model 3 vs Model 2 F(3, 199) = 1.03, p = 0.38, RSS = 
1856.3 

Model 4 vs Model 3 F(24, 175) = 1.51, p = 0.07, RSS = 
1538.4 

* = significant at alpha < .05, ** =  significance < .01, *** =  significance  < .001 
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2.3.4. Snyder Self-Monitoring Scores & Prosocial Behaviours 

 We hypothesized, after the findings of Van Bommel et al. (2012), that an individual might 

feel more watched in the surveillance condition than in the control condition and thus they 

might report higher scores when completing the Snyder Self-Monitoring Scale questionnaire 

in the Eyes, Camera, and Camera (Salient) condition than in the control.  However, an 

ANOVA examining SM scores by condition showed this was not the case.  Scores did not 

significantly differ by condition F(3, 203) = 0.94, p = 0.42, w2 < 0.001 (see Table 2.1. above 

and Figure 2.7. below). 

Figure 2.7.  Study 1.  Mean Snyder Self-Monitoring Scores by Condition 
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2.4.   Discussion 

This was a large-scale and carefully controlled experiment.  Our failure to replicate the 

effect of watching eyes on donations in the Dictator Game, or to find any effect of eye cues 

on how often participants helped others in the ZPG adds to the corpus of literature that is 

beginning to question whether ‘watching eyes’ influence generosity specifically, or indeed 

whether they influence behaviour at all (Northover, Pedersen, Cohen, & Andrews, 2017a, 

2017b).  There were no interaction effects of self-monitoring scores or the HEXACO 

personality dimensions and task conditions on either donations or helping behaviours.  This 

failure to find any eye cue effects in our study suggests that perhaps previous effects are the 

result of publication bias or at least are highly context dependent. 

If we see the self-monitoring scores as a manipulation check – to see if the presence of 

eye cues actually made people feel more watched, our study can be said to have failed to 

make people feel watched in the surveillance cue conditions and thus it is not surprising that 

we found no effect on helping behaviours or donations.  However, our eye images were taken 

from Nettle et al.’s (2013) study which did find an effect of eye cues on generosity in the 

dictator game.  Consequently, we would need to explain why these eye cues had an effect in 

one study and not in another.  The most parsimonious explanation is that surveillance had no 

effect on generosity, and previous findings have been false positives.  That said, we cannot be 

certain that self-consciousness is an effective proxy measure of how watched someone feels.  

We measured public self-consciousness not as a manipulation check, but as an additional 

exploratory analysis only.  It is premature to write off our examination of the watching eyes 

effect on prosocial behaviour based on the absence of any effect of surveillance cues on self-

consciousness until future research demonstrates it to be an effective manipulation check. 
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The presence of a webcam, regardless of whether it was switched off or on, also had no 

effect on how frequently participants helped others.  With regard to this issue, it is possible 

that Van Bommel et al.’s study (2012) had greater ecological validity.  Our participants were 

completing a computer-based task whereas the aforementioned design had people present in a 

room in a simulated scenario where participants did not know the experiment had begun.  

Nevertheless, if taken at face value, our findings undermine the claims of advocates for 

widespread surveillance and the philosophical assertions of those such as Bentham, who 

argue that causing a person to feel watched increases prosocial behaviour (Bentham, 1791). 

The results also undermine the concerns of privacy campaigners who argue that feeling 

watched causes chilling effects (self-censorship), since feeling watched had no effect in our 

study (Hermstruwer & Dickert, 2017; Penney, 2016). 

To this end our results align with those of Buchanan et al. (2017) who found no effect 

of cameras on Dictator Game decisions – even when participants knew that their decisions 

were being filmed and were being screened live on a monitor to a group of other 

participants/researchers.  Our study upholds the previous findings of these authors and 

suggests that the mere presence of a camera has little effect on prosocial behaviour. 

We predicted that participants who identified themselves as high self-monitors – i.e. 

individuals who are more prone to adapting their behaviour to different contexts and 

audiences - would be more responsive to surveillance cues.  We expected that they would 

help and donate more when eye cues or a camera were present in comparison with how 

frequently they helped and how much they donated in the control condition.  By contrast, 

low-self monitors, who are generally consistent in their behaviour regardless of who or what 

is present, were predicted to be largely unresponsive to surveillance cues.  In our experiment, 

there was no evidence that either group was affected by surveillance cues, with no effect of 
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surveillance condition on self-monitoring scores and no interaction effect condition by self-

monitoring on helping behaviours in either the ZPG or donations in the dictator game. 

We did find a main effect of surveillance condition on emotionality, agreeableness and 

conscientiousness (Table 1, Figures 3, 4, and 5).  None  of these main effects reached the 

threshold of w2 = .01 generally regarded as a small effect size (Kirk, 1996). t-tests found that 

conscientiousness scores in each surveillance cue condition where not significantly different 

from those in the no-surveillance cue control, while agreeableness scores fell in the opposite 

direction to that predicted – those in the control were more agreeable than those in the 

surveillance cue condition.  This, then, leaves just the main effect of condition on 

emotionality to be discussed. 

Before we proceed, it is important to note that HEXACO PI-R personality dimensions 

were included in our analysis principally as an exploratory trait measure and covariate.  We 

nevertheless found a main effect of surveillance condition on some personality dimensions.  

The simplest explanation for this is that the randomization procedure did not work.  If 

personality facets are traits then our attempts at randomization across conditions failed and no 

further exploration of the effects of surveillance cue on HEXACO personality dimensions is 

necessary. 

However, there are well-documented self-report vs observer biases in personality 

assessments that might mean that our personality dimensions were influenced by surveillance 

cues.  Individuals tend to report higher scores on traits related to self-efficacy than those who 

observe and report on them do (Ashton & Lee, 2010).  There is also evidence for automatic, 

or unconscious adjustment in self-presentation when participants’ responses in personality 

surveys are in public rather than in private (Paulhus & Williams, 2002).  Evaluative biases in 

self-reporting are also distinguished by those that are agentive (getting ahead) vs communal 

and moralistic (getting along).  Individuals are said to emphasise the communal and 
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moralistic in public but the agentive in private (Paulhus & Williams, 2002).  These self-

presentation biases provide a possible explanation for why the HEXACO scores for 

conscientiousness, emotionality and agreeableness differ in the control when compared with 

the surveillance cue condition – perhaps watching eyes created evaluation apprehension as if 

the participant was being watched - they are therefore explored further.  

Our t-tests showed that emotionality scores in the control were significantly lower than 

those reported in each of the surveillance cue conditions with an effect size of r =.29 in the 

Eyes, r = .28 in the camera, and r = . 25 in the camera salient conditions  These are above a 

small effect as according to Pearson’s heuristic which sets r = .1 as a small effect and r = .3 

as a medium effect and r >.5 as a large effect (Cohen, 1992).  At r = . 25, the lowest of the 

three effect sizes, for every 100 people in each condition 8 more would report higher scores 

in the camera than in the control.  As a more simple measure, participants reported 

emotionality scores that were 13% lower in the control than in the eyes condition, 8% lower 

in the control than the camera condition and 9% lower in the control than in the camera 

salient condition.  Emotionality is a personality factor defined by traits that facilitate altruism 

directly and indirectly: directly via empathy and concern for others and the tendency to 

become emotionally attached to others; indirectly, via the desire to avoid harm and 

willingness to seek help.  It is possible that the presence of a surveillance cue caused 

participants to be primed towards a more altruistic disposition, with perhaps the tasks 

themselves being insufficiently sensitive or ecologically valid for this disposition to translate 

into behaviour.  Thinking about this finding from an applied perspective, it might be more 

meaningful on a large scale.  A 13% increase in the predisposition towards altruism in the 

presence of eyes cues or an 8-9% increase in the presence of cameras, might translate into a 

smaller percentage change in prosocial behaviour than would be sufficent to be discerned in a 

relatively small-scale lab experiment.  Nevertheless, such an effect might still have important 
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public policy implications where improving compliance with desired behaviours by even just 

1% can be important, saving lives and money. 

That said, however there was no interaction effect between surveillance condition and 

emotionality on helping behaviours or donations, although, as we caveat, it might be 

observed that the fact that there was no significant correlation between helping and donations 

in our two prosocial games suggests that the lack of an interaction effect may reflect a 

problem with the dictator game or the ZPG as a measure to test prosociality, not just their 

sensitivity.  On the other hand the the main effect of emotionality on helping in the ZPG is as 

would be expected:  more emotional participants help more.  So we have slightly 

contradictory indicators.  That the ZPG and dictator game outcomes do not correlate suggests 

they are not testing the same thing.  That more prosocial participants help more suggests the 

ZPG does test prosociality.  It could be that the dictator game doesn’t test generosity.  Or it 

might be that surveillance cues have variable effects on different types of generosity as 

discussed in the next chapter. 

Finally, the variable direction of the effects might be explained by that fact that 

participants do not react uniformly to the switch from private to public context.  For example, 

people can present themselves to embody intimidation, supplication, ingratiation, self-

promotion or exemplification (Paulhus & Williams, 2002).  Some personality types might 

show consistent biases in their self-presentation (Ashton & Lee, 2010) but we had no 

measure to detect these biases since we analysed by aggregated individual personality 

dimensions only.  It is plausible, then, that the effect of surveillance cues would be markedly 

different on different individuals.  If so, a within-subjects design might be better able to test 

this.  As far as the present study goes, we can say only that the findings suggest that the 

surveillance cues might have inclined participants towards altruism, but that this did not 

translate into more altruistic behaviour. 
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2.5.   Limitations 

There are three principal limitations to note within this study: the possibility of order 

and framing effects, limitations in the design of the Dictator game, and limitations in the 

statistical power of the experiment. 

Participants in all groups always completed the ZPG prior to the Dictator Game, and 

therefore participants could have been influenced in their Dictator Game decisions by the 

framing of their immediately preceding experience in completing the ZPG or perhaps by 

fatigue.  However, studies which have specifically aimed to create deliberate and egregious 

framing effects to test their influence - such as by manipulating the names of the Dictator 

Game with the morally valanced terms ‘giving or taking games’ and similarly titling actions 

within the task, have found that framing has no effect.  Following two such experimental 

manipulations Dreber, Ellingsen, Johannesson, and Rand (2013) were moved to ask ‘Do 

People Care About Context?’.  The answer from their work was a clear no.  So, while it is 

right to note the risk of order effects, given evidence that it makes little difference, perhaps 

we should not detain ourselves overly with the concern that playing the ZPG first would have 

influenced the Dictator Game decisions enough to confound the results. 

Secondly, in the debrief, one participant suggested that the Dictator Game did not 

necessarily test generosity.  Participants knew that they would receive an allocation from a 

previous ‘random participant’ on completion of the experiment.  They also knew that that 

their own allocation would go to a future ‘random participant’.  Therefore, the experiment 

might cause a participant to judge what they thought others would give not to maximise their 

own gain, but to achieve equilibrium in donations and thus a ‘fair’ outcome.  If they expect to 

receive the same amount from a random previous participant as they put in the envelope for a 

future participant they cannot be judged to have acted unfairly or generously irrespective of 
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whether they kept all or gave all.  This is an important critique.  With hindsight, participants 

should not have been told they were receiving an envelope from a previous participant.  They 

were told the truth in order to minimise deception, but in this instance, this small deception 

would have been justified.  To avoid such a deception, we could have divided participants 

into receiver and dictator roles, but this would have required a much larger sample and would 

have been costlier since we would still have had to pay participants a ‘show-up fee’ in 

addition to any possible money they might have donated to them in the task.  Nevertheless, 

although a few participants clearly did think deeply enough about it to consider how to 

achieve equilibrium, the majority talked afterwards during the debrief in terms of generosity 

and selfishness.  Additionally, since participants have no idea what the equilibrium will be 

the experiment still tests generosity, just less precisely than intended.  Participants who give 

do so knowing they might end up receiving less, participants who don’t do so know they 

might profit from the generosity of others.  Thus, while there is room for improvement in our 

methods, we still believe this experiment was a valid test of the effect of surveillance cues on 

prosocial behaviour. 

A more serious limitation surrounds the power of our study.  Our sample size was 

207, Control N = 49, Eyes N = 57, Camera N = 53, Camera Salient N = 49 and was broadly 

representative of sample size in similar studies at the time the research was designed.  For 

example: Tane and Takezawa (2011), N= 40 participants; Oda, Niwa, Honma, Hiraishi 

(2011), where N=62; Kitayama, Snibbe, Markus, and Suzuki (2004), N=52, 93 & 65; or G. 

Hoffman et al. (2015) where N=60.  A G*Power analysis (Faul, Erdfelder, Lang, & Buchner, 

2007) suggests the sample size necessary to detect a small effect (F=0.1) in a one-way 

ANOVA comparing participants mean helping in the ZPG or mean donations in the dictator 

game by Condition (df=3), a power of .8 and a error probability of 0.05 required a sample 

size of 1096.  Therefore, we would not have had the power to detect small effects which 

would be meaningful if considered in terms of our broader research interest – even a 1% 
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improvement in prosocial behaviour in, say, a city-wide surveillance initiative might be 

sufficient to justify it proceeding.   

2.6.   Conclusion 

Overall, our null findings align with recent meta-analyses and reviews conducted by 

Northover et al. (2017a) in finding no significant influence of eye cues on generosity. The 

results of this chapter raise the question as to whether there is a watching eyes effect at all.  

As mentioned previously, our findings undermine both Bentham’s conceptual claim that a 

panoptic society promotes prosocial behaviour, and the claims of Foucault that perceived 

surveillance leads to reflexive self-censorship.  Our findings also weaken the case for modern 

proponents of surveillance interventions in public policy, while simultaneously disarming 

some of the arguments made by critics of state and commercial surveillance by suggesting 

that surveillance alone is not a deterrent – perhaps it must have consequences to exert 

influence over behaviour. 
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and Human Behavior under the following title:  
 
Dear, K. P., Dutton, K. J., & Fox, E. (in press). Do ‘Watching Eyes’ Influence Antisocial 
Behaviour? A Systematic Review & Meta-Analysis. 
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3 
A Systematic Review & Meta-analysis of the 
‘Watching Eyes Effect’ on Antisocial Behaviour 
 
 

“But fear Allah and know that Allah 
sees well what ye do.” 

 

Surah Al-Baqarah, 233 

Chapter 1 presented evidence suggesting why there might be an effect of eye cues on 

behaviour.  Chapter 2 found no effect of the presence of eye cues or cameras on prosociality.  

Chapter 3 systematically reviews the eye cue literature noting failed replication attempts, and 

two meta-analyses which raise doubts about the reproducibility of the watching eyes effect on 

generosity.  However, it also highlights that much of the wider evidence on eye cues has still 

not been systematically reviewed, notably that which is most relevant to its practical 

application: the effect of eye cues on antisocial behaviour.  Given the evidence of humans' 

heightened sensitivity to threat and negative information, it is hypothesized that the watching 

eyes effect would be more consistent on antisocial behaviour. In a meta-analysis of 15 

experiments from 13 research papers we find a reduction in the risk of antisocial behaviour of 

35% when eye cues are present. By contrast, reviews suggest that CCTV cameras reduce 

crime by only 16%. Our meta-analytic evidence for a watching eyes effect on antisocial 

behaviour is sufficient to justify the use of eye cues in the very low-cost and potentially high-

impact real-world interventions that are proliferating in public policy, particularly in the UK. 
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3.   A Systematic Review & Meta-analysis of the ‘Watching Eyes 
Effect’ on Antisocial Behaviour 

3.1.   Introduction 

 Chapter 1 selected the watching eyes effect as a research focus for this thesis, a way in 

to understanding whether there is an effect of surveillance that is reflexive, automatic, or 

unconscious – something akin to Bentham’s idea of the way the panopticon would improve 

behaviour, Foucault’s ‘reflexive control’, privacy campaigners ‘chilling effects’ or 

humanitarian’s Ambient Protective Effect.  Chapter 2 dived headlong into this research with 

Study 1 seeking to test in a large-scale and carefully controlled experiment whether watching 

eyes increased prosocial behaviour in two tasks, extending the paradigm to see if a camera 

might have similar effects, and adding self-monitoring and personality profiling measures as 

exploratory possible covariates.  That Study 1 found no main effect of surveillance cues 

prompted the systematic review and meta-analysis that follows 

Much of the research on the influence of pictures of eyes on behaviour has focused on 

prosocial behaviour.  For instance, a picture of human eyes added to charity donation buckets 

in supermarkets increased donations by 48% in comparison with a control condition (Powell, 

Roberts & Nettle 2012). 

In addition to field experiments, laboratory studies have also addressed the question 

of whether eye cues increase generosity, utilizing the Dictator Games (Nettle, Harper, et al., 

2013) and similar economic games.  Two of the earliest studies in the field serve as 

examples.  In 2005, Haley & Fessler found subtle watching eye cues increased generosity in 

the Dictator game by 31%, and when the eye cues were more clearly visible by 55%.  A 

similar eye cues & economic game design run by Burnham & Hare in 2007 suggested that 

the presence of eyes increased altruistic contributions in an economic simulation by 29% in 

comparison with a control. 



3.  A Systematic Review & Meta-analysis of the ‘Watching Eyes Effect’ on Antisocial 
Behaviour 

117 

More recent research has challenged earlier findings on the effect of eyes cues on 

prosocial behaviour. A series of replication attempts and new experiments failed to find any 

consistent evidence for an eye cue effect (Beyfus et al., 2016; Brudermann, Bartel, Fenzl, & 

Seebauer, 2015; Bush, Erlich, Prather, & Zeira, 2016; Cai, Huang, Wu, & Kou, 2015; Carbon 

& Hesslinger, 2011; Fehr & Schneider, 2010; Fujii, Takagishi, Koizumi, & Okada, 2015; 

Gaiani, Rose, & Roberts, 2014; Golja, 2013; Huang, Liu, Zheng, Tan, & Zhao, 2015; 

Jackson, 2015; Jolij & de Haan, 2014; Kuliga, Tanja-Dijkstra, & Verhoeven, 2011; Lamba & 

Mace, 2010; Matland & Murray, 2015; Matsugasaki, Tsukamoto, & Ohtsubo, 2015; 

Northover, Pedersen, Cohen, & Andrews, 2017; Palomäki, Modic, & Yan, 2015; Raihani & 

Bshary, 2012; Rose, Gaiani, & Roberts, 2014; Sparks, 2010; Sparks & Barclay, 2015; Stella 

et al., 2013; Tane & Takezawa, 2011; Vogt, Efferson, Berger, & Fehr, 2015; Waktare & 

Roberts, 2014; White, 2015).  

As Chapter 1 outlined, there has been a broad consensus since the first eye cues 

experiments (Burnham, 2003; Burnham & Hare, 2007) that if eye cues work it is by making 

us feel watched.  There is now a significant body of neuropsychological research which 

suggests this is indeed the case.  In their unified theory aiming to explain the mechanism 

through which eye cues influence behaviour, Conty, George and Hietanen (2016) suggest that 

watching eyes prompt a subconscious reputation management mechanism to change our 

behaviour. First, eye cues’ highly salient nature captures attention which, second, triggers 

heightened self-referential processing. In triggering self-referential processing, eye cues are 

unconsciously prompting heightened concern over how we are socially evaluated. These 

subconscious reputational concerns can lead us to moderate our behaviour (Conty et al., 

2016).  In short, this false cue can alter behaviour by changing the way we process 

information, leading us to act as if are watched and our reputation is at stake even when in 

fact it is not.  If this is so, we should consider the reputational consequences of behaviours 
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when predicting whether eye cues are likely to elicit a strong effect on decision making and 

also in predicting the direction of any effect. 

Having thoroughly reviewed the literature this Chapter argues that the inconsistent 

results in watching eyes effects studies and in recent meta-analyses may be due to the varying 

effects of prosocial behaviour on reputation.  In contrast this Chapter both proposes and tests 

the hypothesis that eye cues should more reliably reduce antisocial behaviour, since antisocial 

behaviour is more consistently reputationally damaging. 

This chapter explores the hypothesis that eye cues may consistently reduce antisocial 

behaviour in four parts. First, it reviews the evidence for the ‘watching eye’ effect on 

prosocial behaviour highlighting its inconsistency.  Second, it provides evidence for the 

argument that antisocial behaviour may be more consistent in damaging reputation than 

prosocial behaviour is in enhancing it.  Third, it reports the meta-analytic procedure 

undertaken to test the hypothesis that eye cues will have a more reliable effect on anti-social 

behaviour before fourth, reviewing the results. 

Early reviews in the field suggested there was a reliable influence of eye cues on 

prosocial behaviour. (Nettle et al., 2013; Sparks & Barclay, 2013).  However, Nettle et al.’s 

(2013) conclusion that in dictator games the presence of eye cues increased not the mean 

donation but the probability of donating something rather than nothing was recently 

challenged by Northover and colleagues (2017a) whose larger meta-analysis and review 

found no effect of eye cues on ‘the proportion who gave’ in generosity tasks across 27 

experiments.  Furthermore, in a separate analysis Northover and colleagues also found that 

the effect size was extremely small when comparing the difference between mean donations 

in the eyes and no eyes conditions across 26 dictator game and charitable giving experiments 

(Northover et al, 2017a).  Northover and colleagues have also investigated the effect of eye 

cues of moral judgement.  They analysed six studies and found no statistically significant eye 
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cue effect, an effect size close to zero and a confidence interval crossing zero (Northover, 

Pedersen, Cohen, & Andrews, 2017b).  These inconsistent findings might also be explained 

by the variable effects of generosity on reputation. 

3.1.1. Eye Cues and Antisocial Behaviour 

Evidence for the inconsistent effect of generosity on reputation can be found in a 

series of 11 experiments conducted by Klein and Epley (2014).  These show that generosity 

is not always good for one’s reputation. In fact, while some generosity enhances reputation, 

greater generosity delivers diminishing reputational returns and extreme generosity might 

even be damaging.  

Klein and Epley ran scenarios in which participants rated the reputation of a fictional 

character “Tom” after reading scenarios that described how much he had donated for a 

charity concert ticket: below the suggested amount, at the suggested amount or above it.  No 

significant difference was found in ratings of Tom's competence across the 3 levels of 

donation.  This is as expected given the description was identical barring the figure for how 

much he donated. In contrast, the amount he donated did matter to his reputation for warmth.  

Behaving fairly by donating as suggested rather than unfairly, donating below the 

recommended amount, improved ratings of Tom’s 'warmth'.  But greater generosity did not 

bring higher 'warmth' ratings.  Warmth is related to judgements of friendliness, 

trustworthiness, and morality and is more dominant in the formation of reputation than 

competence (Willis and Todorov, 2006; Wojciszke & Abele, 2008). 

Klein and Epley conducted additional experiments to further test the relationship 

between prosociality and reputation via the online crowd-sourcing site Amazon Mechanical 

Turk, and in laboratory-based settings with similar results. Competence ratings varied little, 

but warmth ratings did, with extreme generosity decreasing rather than increasing 
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reputational ratings. As the authors put it, ‘it pays to be nice, but pays no more to be really 

nice’. An extension of this research across 7 countries and cultures has found similar results 

(Klein, Grossmann, Uskul, Kraus, & Epley, 2015).  There is no consistent effect of 

generosity on reputation, so we should not expect eye cues to cause a consistent increase in 

generous behaviour. 

Surveillance cues, if they provoke reputational concerns, should have more consistent 

effects in reducing antisocial and selfish behaviour than in promoting prosocial acts because 

of our acute sensitivity to negative information (Rozin & Royzman, 2001). In an extensive 

review, instructively titled Bad is Stronger than Good, Baumeister, Bratslavsky, Finkenauer, 

and Vohs (2001) describe a number of experimental findings that suggest why this might be 

so.  They show how we tend to remember bad events longer – thus antisocial acts will echo 

longer in the memory of the observer than prosocial behaviours.  They demonstrate how 

negative experiences and negative language in relationships exert more influence on ratings 

of relationship happiness than positive experiences and positive language – thus we might be 

keener to avoid providing negative signals about ourselves for others to gossip about than we 

are to seek to provide positive signals and be talked about positively.   They demonstrate that 

negative affect (emotion) and emotional distress have a greater and more enduring influence 

on us than positive affect and pleasant emotions, so we would be more motivated to avoid the 

censure that follows signalling bad character than to signal good character to experience 

warm emotions.  They show how we learn faster from negative experiences than positive and 

how negative events in childhood have greater power than positive events in predicting 

success in adulthood.  They demonstrate how we prioritise the processing of negative over 

positive information, allocating greater attention and more cognitive resource to it, and how 

negative stereotypes are more prevalent, more enduring and more influential than positive.   

They demonstrate how our self-esteem is more sensitive to criticism than it is to praise and 

how we respond more to critical feedback than to praise.  Thus, the evidence from the 
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psychological research summarised by Baumeister et al. (2001) suggests negative 

information should have consistently damaging – and lasting – effects on our reputation. 

The contention that the reputational threat from displaying antisocial behaviour 

should be greater and more consistent than that from failing to show generous behaviour is 

supported by evidence from evolutionary psychology too. Punishment in social groups is 

necessary for group success helping prevent free-riding and social infractions, enforcing 

hierarchy to enable group functioning and enabling group cohesion (Fehr & Gachter, 2002; 

Gürerk, Irlenbusch, & Rockenbach, 2006). Indeed, as we have seen an acute fear of being 

watched may have been essential for social groups to succeed in order to enforce norms 

without constant combat and punishment.  The difficulty of extending surveillance beyond 

the small groups of our early evolutionary history may have been responsible for the 

emergence of belief in all-seeing, punishing supernatural agents – gods and spirits – who 

could ensure we all felt watched even in the absence of others (Johnson, 2016). We should 

therefore expect stronger, more consistent responses to reputational threat (being seen to 

behave antisocially) than ambiguous reputational opportunity (being seen to be generous). 

In the evolutionary context it is interesting to note that participants in Klein and 

Epley’s experiments expected to earn a better reputation by being more generous. This 

common-sense assumption underpins experiments examining the effect of watching eyes on 

generosity. While the assumption that greater generosity generates consistent and linear 

reputational benefits is unsound it may still be adaptive.  Expecting generosity of others 

creates an explicit social norm that would be of benefit to the group – we should all give, 

think highly of those who are generous and thus both individual and the group gain if we give 

when watched.  However, an unconscious mechanism promoting prosociality even when not 

watched would encourage maladaptive behaviours for the individual – leading them to give 

away resources without prospect of reward. 
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Given this logic it is unsurprising that cues to surveillance such as watching eyes 

produce varied responses on people’s generosity.  In contrast, having an unconscious 

mechanism to avoid unfairness and antisociality when watched would protect the individual’s 

reputation and thus avoid damaging reprisals.  Thus there are sound theoretical reasons to 

focus our meta-analysis on the effect of watching eyes on anti-social behaviour. 

There are sound practical reasons for this focus too.  The eye cue effect on antisocial 

behaviour is already being put to practical use across Britain. In 2006 West Midlands Police 

used 100 buses to promote the message ‘We’re Keeping an Eye on Crime’ along with a 

picture of eyes to try to reduce bicycle and other theft (West Midlands Police, 2006). British 

Police in the Nottinghamshire town of Hucknall claim posters of eyes reduced crime by 40% 

(Flanagan, 2013). Eye cues have been added to trees to reduce littering in the Forest of Dean, 

and are being used by Britain’s HM Revenue and Customs Service to discourage tax evasion 

(BBC News, 2015; Knapton, 2016; Nelson, 2013).  Press reports indicate that the posters 

have been used across Britain’s rail network to deter crime (BBC News, 2013; Basildon, 

Canvey & Southend Echo 2013). At the time of writing eye cues are appearing at motorway 

service stations across Britain as Keep Britain Tidy expands an initiative to reduce littering 

by drivers, with preliminary results suggesting that they have caused a 23% reduction in 

littering (Extra Services, 2015; H.M. Government (UK), 2017). 

In fact, so well established is the idea in policy circles that the UK Government’s 

2017 National Anti-Littering Strategy recommends the use of watching eyes interventions to 

reduce littering (H.M. Government (UK), 2017).  Thus, given the strength of the theoretical 

basis for our hypothesis and its practical implications, we focus our meta-analysis on the 

watching eyes’ effect on antisocial behaviour.   
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3.2.   Methods 
 
The meta-analytic model followed the PRISMA flow model as per Figure 3.1. 
 
 
Figure 3.1. PRISMA Flow Diagram after Moher, Liberati, Tetzlaf, Altman and Group (2009) 
and Shamseer et al. (2015). 
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3.2.1. Types of intervention  

We reviewed 113 full-text articles comparing between groups exposed to eye cues 

and those in a control condition. We examined both laboratory and field experiments.  We 

considered for meta-analysis 19 articles identified as examining the watching eyes effect on 

antisocial behaviour, excluding a further 6 due to issues with the experimental design or the 

unavailability of data as described below. 

3.2.2. Types of outcome measures 

The outcome measure for the meta-analysis was antisocial behaviour. 

3.2.3. Search strategy  

Initially, we conducted a full search without limitation by outcome measure to 

document all eye-cue relevant research in one place for the first time.  In order to take as full 

a view of the watching eyes field as possible we searched Web of Science by topic using the 

search terms "watching eyes", "eye cues", "eye cue", "eye spot", "eyespot", "eye-like", 

"social cues", "eye-images", "watching you", "surveillance cues", "images of eyes", 

"observation cues", "perception of human face", "face cues", "cues of observation", "gaze 

cues", "implicit gaze", "implicit observability", "eye primes", and by title using the terms 

"implicit social", "watching you", "social eyes OR social-eyes" (See Additional Materials for 

full details of our search strings). We excluded duplicates counting only studies not 

previously identified using earlier search terms. We identified studies in the bibliography of 

the most recent and thorough review (Northover et al., 2017a). 

Noting that Northover et al. had just completed an extensive search for unpublished 

research at the same time as our review was written we did not duplicate this effort by 

announcing our own formal call for unpublished papers.  However, we did conduct our own 
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private search for unpublished material - searching by author name when alerted to their 

interest in the watching eyes effect in other papers - and in doing so identified 4 additional 

studies to those picked up by keyword searches.  Two further studies (Palomäki et al., 2015; 

Traver & Cordell, 2014) were identified via the abstract booklet of the Decepticon 

conference attended by a colleague.  Palomäki et al.’s unpublished study was received via 

correspondence with the author and is included in the meta-analysis.  

We searched studies using Google Scholar’s ‘cited by’ function to identify further 

research in different domains that we might not otherwise have found (generosity in field and 

lab, voting behaviour, minimal cues), identifying a further 15 studies. Seeking real-world 

applications of the research we conducted a general web search using Google, finding a 

further large-scale field experiment (and a number currently underway). 

An extensive search was made of Newcastle University’s online repository 

(http://research.ncl.ac.uk) which yielded a number of unpublished Masters’ research studies. 

We repeated our search prior to submitting for publication in March 2017 adding a 

further 13 studies. 

All searches are documented in the Excel tabulation in ‘Additional Materials’ and 

provide a comprehensive overview of the 48 different outcome measures identified ranging 

from the watching eyes effect on generosity and hand-washing to their influence on choice 

justification and poker risk-taking. 

This is, to the best our knowledge, the most comprehensive database of watching eyes 

studies yet compiled. 
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3.2.4. Meta-Analysis Study Selection 

All studies containing the search terms were reviewed by title and abstract. Where 

their relevance remained unclear the full text was accessed. Studies were eliminated from, or 

included in the review in this way on the first search. Further refinement for the meta-

analysis was undertaken following the recording and categorisation of the studies [See Excel 

spreadsheet in additional materials]. 

With all watching eyes studies documented in Excel format we filtered the table to 

identify watching eyes studies examining antisocial behaviour, selecting from the column 

‘outcome measure’ the antisocial behaviour categories: ‘Advice Giving’, ‘Amount Taken’, 

‘Antisocial Behaviour’, ‘Cheating’, ‘Corruption’, ‘Cycle Theft’, ‘Dishonesty’, ‘Dog fouling’, 

‘Engine Idling’, ‘Honesty’, ‘Littering’, and ‘Lying’. This selection process returned 19 

papers.  All others were excluded as they did not examine antisocial behaviour [this process 

can be replicated via the Excel database in additional materials]. The 19 papers selected all 

studied behaviours that met the Oxford English Dictionary definition of antisocial, that is, 

‘contrary to the laws and customs of society, in a way that causes annoyance and disapproval 

in others’. 

From these 19 papers we excluded six. Bateson, Nettle, and Roberts’ 2006 study of 

the effect of images of watching eyes on donations to a coffee bar honesty box was excluded 

because its design did not allow us to know whether the experiment examined conformity to 

norms, antisocial behaviour or generosity.  It did not, for example, count or track how much 

individuals donated, or how many did or did not donate.  We therefore cannot know whether 

eye cues increased the generosity of those who would have donated anyway or whether eye 

cues caused people who would have free-loaded and failed to donate, to contribute.  We are 

also unable to ascertain whether this was a test of the eye cue effect on antisocial behaviour 

or whether their result was a combination of both the eye cue effect increasing generosity in 
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some and reducing antisocial free-riding in others.  The same criteria resulted in the exclusion 

of Bruderman et al.’s (2015) field experiment examining contributions to newspaper honesty 

boxes. 

We excluded Oda, Kato, and Hiraishi’s (2015) study examining the eyes effect on 

lying principally because their design construed lying as pro-, as opposed to antisocial 

behaviour.  

Traver and Cordell’s paper (2014) was excluded as we could not create a 

dichotomous variable suitable for our odds ratio-based meta-analysis. These authors 

examined the eye cue effect in a coin toss and a dice roll experiment (where flipping a head 

or rolling a higher number brought a greater reward) reporting the number of outcomes 

against the expected frequencies to identify how frequently people lied to gain personal 

advantage. We could not calculate the frequency of lying vs not lying from the proportions as 

all frequencies lay within one standard deviation of the expected frequencies, and thus could 

have been down to chance.  

One study (Chowdhury, Jeon, & Saha, 2014), was excluded as the authors were 

unwilling to share the data on which their study was based because they were seeking re-

publication of their paper in another journal.  There was insufficient information reported in 

the available paper to assess dichotomously who did and did not behave antisocially [data 

requested on 12 Oct 2016 and refused in writing on 13 October 2016 & again on 23 August 

2017].  Data was requested from the authors for Li, Zhan, Fan, Liu, Li, Sun, Zhong, (2018) 

but no reply was received at the time of submission. 

The 13 studies remaining reported results for a total of 15 eligible experiments. We 

transformed all findings into dichotomous variables to test the simple effect of eye cues on 

antisocial behaviour via the log odds ratio.  This measure is intuitively meaningful because it 
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indicates the relative change in frequency of antisocial behaviour in the experimental 

condition or area compared with the control condition or area. For example, in the study of 

littering in a café by Ernest-Jones, Nettle, and Bateson (2011) we transformed the data into 

dichotomous ‘littered or did not litter’ variables from the original data.  This comes at the 

cost of hiding significant interactions e.g. in the Ernest-Jones’ et al. example they found a 

significant effect of eye cues but only when >6 people were present.  Such an effect is hidden 

when we transform the data to the dichotomous did or did not litter by eyes and control. 

Within some of the papers selected some experiments were eligible for inclusion in 

the meta-analysis while others were not.  For example, in Zengerink (2013) Experiment 1 

involved the completion of a series of surveys with eye cues present but did not examine 

antisocial behaviour and was therefore excluded.  Experiment 2 was a field experiment 

examining the effect of eye cues on antisocial behaviour and therefore was included. The 

same approach was taken with two other experiments examining the eye cue effect on litter 

(Bateson et al., 2015; Zengerink, 2013). 

We reinterpreted the data from Cai et al. (2015) examining whether eye cues affected 

participants’ tendency to lie for personal advantage to show the frequency of lying or not 

lying in the eyes and control condition.  Palomäki et al. (2015) also examined the effect of 

eye cues on lying, in their case in an online simulated insurance claims process. We re-

analysed their data to provide a dichotomous outcome: lied or did not lie. We reinterpreted 

Hoffman et al.’s data from their study of the effect of robot eyes on lying (2015) to provide 

dichotomous proportions of those that cheated or did not cheat and reinterpreted the 

proportions as frequencies. 

Huang et al. (2015) examined whether participants would bribe or not bribe in 

scenario-based economic games studying corruption. Their Experiments 2 and 3 include an 

‘eye cue or no eyes’ condition enabling this data to be translated for meta-analysis.  
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In Baillon et al.’s 'Joy of Destruction' (2013) game participants could pay a small cost 

to destroy part of a payoff to another participant gaining nothing in the process except the 

possible satisfaction of damaging the other’s interest. We transformed their data to report a 

dichotomous outcome “destroyed” or “did not destroy” in the eyes and control conditions.  

Finally, in an extended analysis, we included Nettle, Nott and Bateson’s (2012) 

examination of the effect of eyes on bicycle crime and Keep Britain tidy’s (2014) eye cue 

intervention designed to reduce dog fouling.  In Nettle et al. (2012), Bateson et al. (2013), 

and some of Keep Britain Tidy’s (2014) crime reduction interventions the eye images were 

used along with text explicitly stating that participants were being watched.  For example, in 

Nettle et al.’s study the eye cues sign included the text ‘Cycle Thieves We’re Watching You’ 

and a police logo.  Bateson et al. (2013) used the similar signs as Nettle et al. (2012) in their 

experiment.  Similarly, Keep Britain Tidy’s intervention posters all included text and various 

organisational logos.  Consequently, it might be argued that either the logos or the text alone, 

or the two in combination, caused the reduction in the bicycle theft, and not the watching 

eyes.  Indeed just erecting signs alone can reduce crime (McNees, Egli, Marshall, Schnell and 

Risley, 1976) and so we may not be able to attribute any crime reduction to the presence of 

eye cues in these two studies.  Additionally, it is plausible that people seeing the signs could 

have thought they suggested CCTV was present, which perhaps might also reduce crime 

although the evidence for the crime-reducing effects of CCTV is inconsistent (Welsh, 2009).  

One could make a case for excluding Nettle et al. (2012), and some of Keep Britain 

Tidy’s (2014) studies due to the presence of these potential confounds.  However, given that 

Nettle et al.  (2012) is perhaps the most influential paper in this area on public policy in the 

UK, and also represents one of the baseline studies in the research field, many would be 

surprised to see it excluded. Indeed, reviewers have offered conflicting advice on this point. 
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Consequently, we calculate log odds ratios with and without the inclusion of Nettle et al. 

(2012), Bateson et al. (2013) and Keep Britain Tidy (2014) to satisfy both perspectives. 

Keep Britain Tidy’s study had 4 types of poster, all with eyes, but with differing text 

to examine whether this increased or decreased the effectiveness of the intervention.  As well 

as having pictures of eyes, these four poster designs also displayed the text ‘Thoughtless Dog 

Owners, We’re Watching You’. While the first type had no further text, the three others 

added different messages to try to select the most effective wording to deter dog owners from 

allowing their dogs to defecate in the area.  Because in this meta-analysis we are interested 

only in the main effect of eyes, we collapsed the data for the four eyes posters into one 

experimental condition.  

Furthermore, we reinterpreted Keep Britain Tidy’s ‘displacement areas’ as controls as 

they were functionally equivalent to Nettle et al.'s (2012) control areas. 

3.2.5. Analytic Methodology & Statistical Approach 

For the first of our two analyses we identified studies comparing the number of 

participants behaving antisocially or not in an eyes and a control condition in order to enable 

the calculation of the log odds ratio as a measure of effect size. The odds ratio is used in one 

of the landmark ‘watching eyes and antisocial behaviour’ experiments by Nettle et al. (2012) 

and was selected as the measure of effect size as recommended by Welsh and Farrington 

(2009) for meta-analysis of location-based crime interventions, and by Lipsey and Wilson 

(2001) for meta-analysis of inherently dichotomous variables.   Our statistical methods used 

in the fixed effects and random effects analyses mirror those of Northover et al. in their two 

meta-analyses of the watching eyes effect on generosity (2017a) and on moral judgement 

(2017b), thus enabling comparison. 
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Odds ratios are centred around 1 rather than zero (where 1 indicates no relationship, 

values 0-1 a negative relationship and values greater than 1 a positive relationship). The log 

odds ratio is distributed approximately normally with a mean of zero and a standard deviation 

of 1.83, thereby allowing us to represent a negative effect (a reduction in antisocial behaviour 

when eyes are present) with a negative value and a positive effect with a positive value, thus 

simplifying interpretation and calculation. 

 
 Antisocial Behaviour 

(ASB)_YES 
 

ASB_NO 

Eyes Condition (Group 1) (a)  (b)  

Control (Group 2) (c)  (d)  
 

The log odds ratio effect size is calculated after Lipsey and Wilson (2001): 

!" =
(% ∗ ')
() ∗ *)

 

Equation 1 

!"+,- = ./01(!") 

Equation 2 

The logs odds ratio standard error and inverse variance weight are calculated as: 

23456 = 7
1
%
+
1
)
+	
1
*
+	
1
'

 

Equation 3 

;456 =
1

23456
<  

Equation 4 

We applied Cochran’s Q test to estimate whether the individual effect sizes were 

representative of the population values: 
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Equation 5 

Finding a statistically significant Q indicates a heterogeneous distribution greater than that 

expected from subject level sampling error alone. A significant Q value therefore suggests it 

may be appropriate to apply a random effects model to account for variance introduced by 

study differences such as varying experimental designs or outcome measures. We first 

calculated the random effects variance (BC). 

BC = 	
= − (D − 1)

∑;?	 –	(∑;?
< /∑;?	)

 

Equation 6 

Where D is the number of effect sizes, and ;?	is the inverse variance weight for each effect 

size. The random variance was then added to the sampling error and the inverse variants 

weights recalculated as: 

1
(BC +	23456

< )
 

Equation 7 

The log odds ratio was then recalculated using the new weights. 
 
Next, we calculated the lower and upper bounds of the 95% confidence interval of the log 

odds ratio: 

95%	JK	L/MNO = !"+,- − (1.96 ∗ 23456) 

Equation 8 

95%	JK	RSSNO = !"+,- + (1.96 ∗ 23456) 

Equation 9 

We calculated the z-statistic and p-values for our log odds ratios: 

 

T = 	
!"+,-
23456
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Equation 10 

P-values were than calculated after the method recommended by Altman and Bland (2011): 

U = exp(−0.717 ∗ T − 0.416 ∗ T<) 

Equation 11 

 

However, Nettle, Nott and Bateson’s (2012) field study examining the eyes effect on 

bicycle theft could not report how frequently people decided not to behave antisocially (i.e. 

how many were ‘exposed’ to the experimental and control conditions and chose not to steal 

bikes). Instead, they report only the frequency of antisocial behaviour across experimental 

and control locations. On account of this we calculated both a log odds effect size and, 

additionally selected and report the incidence ratio (sometimes called the rate ratio) as an 

alternate measure of effect size. Such a rate ratio is calculated by controlling for any change 

in behaviour in both experimental and control locations before and after the intervention 

(CTSPedia, 2009). 

 

Similarly, the experiment run by Keep Britain Tidy (2014) examined only before and 

after counts of dog faeces found at each of the 240 sites where signs were put up, comparing 

these the total number of dog faeces found over the same before and after period at the 240 

adjacent control areas (or displacement areas, as they termed them)
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 Before (ASB = Bicycles stolen 

or dog faeces in area) 
After (ASB = Bicycles stolen 

or dog faeces in area) 
Experimental Locations (sheds 
or areas where eyes signs were 
introduced for the second 3 
weeks of the six week 
experiment) 

(a)  (b)  

 
Control Locations (sheds or 
areas where no signs were 
introduced during the six 
weeks of the experiment) 

(c)  (d)  

 
 

	K\*]'N\*N	"%^N	"%^]/ =
%/)
*/'

 

Equation 13 

 Analyses were performed in R 3.1 using the METAFOR package’s random effects 

model function. R Script is provided in Additional Material to aid with replication of our 

analysis (R Development Core Team, 2016).  Calculation of 95% confidence intervals, Z-

scores and P-values was completed in Microsoft Excel.  P-curve analysis was conducted after 

Simonsohn, Nelson, and Simmons (2014) and (2014b) using their online app provided at 

http://www.p-curve.com. PET & PEESE analysis was undertaken in R using code provided 

by Hilgard (2016). 
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3.3.   Results 

 Table 3.1. summarises out metanalytic output, providing log odds ratios and 

associated statistics for the dichotomous data from all studies included in the analyses that 

follow. 
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Table 3.1.  Studies in the Meta-Analysis Exploring the Effect of Eye Cues on Antisocial Behaviour (ASB)  
    

   
Eye Cues Present 

 
Control 

       

  Citation & 
Experiment Number 

Outcome 
Variable 

N  ASB Yes ASB No   N ASB Yes ASB No ORlog VarLOR SELOR 95% 
CI 
Lower 

95% 
CI 
Upper 

Z P 

1 Ernest-Jones et al. 
(2011) 

Litter 273 56 233 
 

289 98 175 -0.85 0.04 0.20 -1.23 -0.46 -4.34 0.01 

2 Bateson et al. (2013) Litter 305 80 225 
 

297 83 214 -0.09 0.03 0.18 -0.45 0.27 -0.47 1.28 

3 Baillon et al. (2013), 
Experiment 1 

Destructio
n of others 
money 

51 9 42 
 

49 19 30 -1.08 0.22 0.47 -2.00 -0.16 -2.31 0.57 

4 Zengerink (2013), 
Experiment 2 

Litter 630 297 333 
 

314 170 144 -0.28 0.02 0.14 -0.55 -0.01 -2.02 0.78 

5 Bateson et al. (2015), 
Experiment 1 

Litter 147 8 139 
 

137 23 114 -1.25 0.18 0.43 -2.10 -0.41 -2.92 0.23 

6 Bateson et al. (2015), 
Experiment 2 

Litter 216 31 185 
 

97 25 72 -0.73 0.09 0.30 -1.32 -0.14 -2.41 0.50 

7 Cai et al. (2015), 
Experiment 1 

Dishonesty 66 30 36 
 

65 31 34 -0.09 0.12 0.35 -0.78 0.60 -0.26 1.17 

8 Cai et al. (2015), 
Experiment 3 

Dishonesty 64 18 46 
 

66 22 44 -0.25 0.15 0.38 -0.99 0.50 -0.64 1.34 

9 Hoffman et al. (2015) Dishonesty 20 7 13 
 

20 9 11 -0.42 0.42 0.65 -1.69 0.85 -0.64 1.34 

10 Palomäki et al. (2015) Dishonesty 105 13 92 
 

86 9 77 0.19 0.21 0.46 -0.71 1.09 0.41 0.69 

11 Huang et al. (2015), 
Experiment 2 

Corruption 24 10 14 
 

24 9 15 0.17 0.35 0.59 -0.98 1.33 0.30 0.78 

12 Huang et al. (2015), 
Experiment 3 

Corruption 30 11 19 
 

31 24 7 -1.78 0.33 0.57 -2.90 -0.66 -3.11 0.17 

13 Meleady et al. (2017), 
Experiment 1 

Engine 
idling 

112 83 21 
 

104 82 39 0.63 0.10 0.31 0.02 1.24 2.02 0.04 
  

Experimental Locations 
  

Control Locations 
       

 
Citation & 
Experiment Number 

Outcome 
Variable 

N  Frequency 
of ASB 
Before 

Frequency 
of ASB 
After 

 
N Frequency 

of ASB 
Before 

Frequency 
of ASB 
After 

!"#$% &'()!" *+)!" 95% 
CI 
Lower 

95% 
CI 
Upper 

Z P 

14 Nettle et al.(2012) Bicycle 
Theft 

N/A 31 51 
 

N/A 39 15 -1.45 0.14 0.38 -2.20 -0.71 -3.83 0.04 

15 Keep Britain Tidy 
(2014) 

Dog 
Fouling 

N/A 861 434   N/A 2159 1208 0.10 0.00 0.07 -0.03 0.24 1.51 0.13 
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We conducted a homogeneity analysis test to examine the assumption that all of our 

effect sizes were estimating the same population mean. The fixed effects model on the data 

without Nettle et al. (2012), Bateson et al. (2013) and Keep Britain Tidy (2014) returned a 

result of !"#$% = 	−.42, (SE = .08, 95% CI [-.59 to -.26]); exponentiating the !"#$% we get 

an OR = 0.65, suggesting a 35% reduction in antisocial behaviour by condition.  However, 

since our Q-test for homogeneity of variance was significant (Q(11) = 33.99, p < .001), 

suggesting significant heterogeneity across our studies it proved necessary to fit a random 

effects model to the data.  

The random effects model produced a meta-analytic effect size of !"#$% = 	−.45, 

(SE = .18, 95% CI [-.81, -.09]) p = .01. Transforming our effect size to aid with interpretation 

we found an odds ratio (via !"	 = 	 -./012) of .64, suggesting a 36% reduction in the risk of 

antisocial behaviour in the eyes condition. 

Extending our analysis to include Nettle, Nott and Bateson’s bicycle crime 

experiment (2012), Bateson et al.’s littering experiment (2013) and Keep Britain Tidy’s 

(2014) dog fouling intervention, we expected, and found, greater heterogeneity rendering the 

fixed effects model an inappropriate measure.  In the Random Effects Model there was little 

change in the effect size since Keep Britain Tidy’s large-scale experiment found a small 

increase in antisocial behaviour in the eyes areas in comparison with the control which was 

sufficient to offset the large effect size in the opposite direction found in Nettle, Nott and 

Bateson’s bicycle crime experiment. 

Our fixed effects model including these studies returned a result of !"#$% = 	−.13, 

(SE = .05, 95% CI [-.23, -.03]); exponentiating the !"#$% we get an OR = .88, suggesting a c. 

12% reduction in ASB in the eyes when compared with the control condition.  The Q-test for 
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homogeneity of variance was significant (Q(14) = 68.54, p < .01) again requiring us to fit a 

random effects model to the data. 

The random effects model suggested that there was a 35% reduction in the risk of 

antisocial behaviour between the eyes and control condition (!"#$% = 	−.43, (SE = .17, 95% 

CI [-.76, -.11]) p < .01; OR = .65). Neither a forest or funnel plot show any evidence of over-

dispersion (See Figures 3.1. and 3.2. below). In addition, a trim and fill test for missing 

values (after Duval and Tweedie, 2000) finds no evidence to suggest either missing reports or 

publication bias.   

The Rate Ratio for all studies including Nettle et al. and Keep Britain Tidy showed a 

larger effect still, RR = 0.27, SE = 0.09, Z = 2.84. CI [0.08, 0.46], p < .01. This suggests a 

73% reduction in antisocial behaviour between control and eyes conditions.  This seems 

implausibly large and hence we rely on our more conservative log odds estimates. 
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Figure 3.2. Forest plot of experiments included in both the limited and extended meta-analyses.  
Plot is centered on zero (null effect) and displays effect size in ORlog with corresponding 95% CI.
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The Trim and Fill method (Duval & Tweedie, 2000) relies on the assumption that 

selective reporting of studies, that is publication bias, is driven by effect size.  This is 

vulnerable to criticism since the principle barrier to publication is widely acknowledged to be 

achieving statistical significance below p = .05.  P-curve analysis explores the consistency 

and distribution of statistically significant results and outperforms other methods in 

identifying publication bias (Simonsohn, Nelson, and Simmons 2014a & 2014b). 

To enable a p-curve analysis we calculated z-scores from our log odds ratios.  Since 

our analysis relied on data transformed to provide dichotomous results the p-values in 

original published studies were not relevant.  We ran this test inputting to the p-curve 
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Figure 3.3. Funnel plot of experiments included in both the limited and extended meta-
analyses.  Plot is centered on zero (null effect).
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application the z-scores for the fifteen studies in Table 1.  The application recalculates 

statistical significance based on the Z-scores alone.  Figure 3.3. shows 8 studies of 15 that 

were statistically significant under this re-analysis.  The full output from the p-curve analysis 

can be obtained via Appendix D at the end of this thesis. 

 

 

P-Curve analysis allows us to draw inferences about evidential value. If the half p-

curve test – which is much more robust to ambitious p-hacking than the simple full p-curve 

test (Simonsohn, Nelson, & Simmons, 2014) - is right-skewed with p <.05, or both the half 

and full test are right-skewed with p<.1, then p -curve analysis indicates the presence of 

Figure 3.4.  P-curve results examining z-scores of our 8 studies for publication bias. 
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evidential value (Simonsohn, Simmons, & Nelson, 2015).  Here both conditions are met 

indicating evidential value, as they were when entering only our statistically significant 

results. 

Similarly, p-curve analysis indicates that evidential value is inadequate or absent if 

the 33% power test is p <.05 for the full p-curve, or both the half p-curve and binomial 33% 

power test are p <.1. Here neither condition is met so the p-curve does not indicate that 

evidential value is inadequate nor absent.  The same also proved true when entering only our 

statistically significant studies.  This P-curve analysis provides some reassurance that our 

findings are not the product of publication or other bias.   

As a further confirmation check on our results we conducted a Precision Effects Test 

(PET; Stanley 2005) which estimates effect size via a weighted least squares regression 

model and which provides ‘…a valid basis for determining whether there is a genuine 

empirical effect beyond publication selection bias.’ (Stanley & Doucouliagos, 2013). Because 

PET can over-correct for publication bias, underestimating the true effect where one exists 

(i.e. it is most accurate when the effect size is zero) (Stanley, 2007) it is best treated as a pass 

or fail test rather than an estimator of effect size (Stanley & Doucouliagos, 2012, pp. 63, 78-

79).  We therefore added also a Precision Effect Estimate with Standard Errors (PEESE) 

which uses variance (standard error squared) as a predictor instead of the standard error 

(Stanley & Doucouliagos, 2007).  PEESE is more accurate when there is a true effect (i.e. the 

true effect is non-zero) and should be selected over the PET output as the more accurate 

estimate of effect size. 

Since random effects models skew PET & PEESE analysis in the direction of any 

publication bias, we chose a Fixed Effects Model following the advice of Stanley and 

Doucouliagos (2012, p. 83).  Because both PET & PEESE require an N value as input we 

excluded Nettle et al. (2012) and Keep Britain Tidy (2014) from this analysis.  We also 
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exclude Bateson et al. (2013) in line with our previous analysis.  The R-code and our full 

PET-PEESE analysis are available at Open Science – see note at Appendix D. 

Using the Standard Error of the Log Odds ratio and Z-Scores (Table 1) in a PET 

analysis with a Fixed Effects Model and R Code from Hilgard (2016), our results suggested 

that the presence of watching eyes significantly decreased the frequency of antisocial 

behaviour, b0 = -3.14, SE = 0.18, 95% CI[-3.49,-2.78], p < .0001, r = -.99. 

Our fixed-effects PEESE analysis (after Hilgard, 2016) again found a significant 

effect, b0 = -2.47, SE = .12, 95% CI[-2.70, -2.24], p < .0001, r = -.99 where r= .50 is 

considered a large effect against conventional heuristics (Cohen, 1992) again suggesting that 

the presence of watching eyes significantly decreases antisocial behaviour.  See Figure 3.4. 

for a funnel plot of the Fixed Effects PET-PEESE model. 
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3.4.   Discussion 

In this section we first seek to interpret our findings, second reconcile our meta-analytic 

output with that of Northover et al. (2017a) and third, extend our eye cues and antisocial 

behaviour analysis descriptively. 

Though our meta-analytic effect sizes are quite widely dispersed they consistently show 

that the presence of eyes cues correlate with a reduction in antisocial behaviour.  Our first 

fixed effects analysis suggests there is a 35% reduction in the risk of antisocial behaviour in 
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the presence of watching eyes. The Random Effects Model puts the effect at 36%; adding in 

Nettle et al. (2012) and Keep Britain Tidy (2014) leads the Fixed Effects Model output to 

suggest the presence of watching eyes may reduce antisocial behaviour by 12%; and the 

Random Effects Model including the additional studies puts the reduction at 35%.  Given the 

difference in experimental design between Nettle et al. (2012) and Keep Britain Tidy (2014) 

and the other studies included in our analysis we report our overall effect size as a 35% 

reduction in the risk of antisocial behaviour in the presence of eye cues based on our first, 

more carefully selective analysis and using the more restrictive fixed effects model to report 

the more conservative result. 

Our p-curve and trim and fill analyses find no evidence for publication bias.  Our PET-

PEESE analysis finds a significant effect in the same direction as our previous analysis – the 

presence of eye cues correlates with a reduction in antisocial behaviour. 

However, there are reasons to be cautious of relying on PET-PEESE.  Stanley (2017), 

the originator of the method, highlights the limitations of the analysis and related methods for 

small sample studies, areas with few studies, and areas with high heterogeneity.  Simulations 

suggest PET-PEESE misses real effects around 80 per cent of the time, and when 

heterogenous effects are present but real (i.e. there is not a single underlying effect that never 

differs regardless of context, and heterogeneity is not just noise and measurement error) or 

when publication bias is present, PET-PEESE under-estimates the true effect size 60-80% of 

the time (Gervais, 2016).  The analysis also performs poorly when sample size is not 

reasonably consistent (Hilgard, 2015; Simonsohn, 2017). 

The watching eyes literature is characterised by wide variations in sample size, includes 

many small samples, and finds heterogenous effects that may well be due to context and 

individual differences not just measurement error and noise.  However, as an additional 
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method to check our results rather than the sole analysis, we judge that the results are worthy 

of inclusion. 

We were surprised to find no evidence of publication bias in our statistical analyses.  

However, perhaps we should not have been.  Northover et al. (2017a) had conducted a search 

for missing papers concurrent within the period that we completed our meta-analysis finding 

just 2 unpublished studies.  Our own extensive search for unpublished studies found only four 

additional papers. It may be that there are many more watching eyes studies in the file 

drawer, but neither extensive web-searching, specific calls for unpublished papers nor 

statistical analysis has yet been able to find any evidence for this. 

Northover et al.’s meta-analysis (2017a) is the benchmark for meta-analysis in the 

watching eyes field.  It finds null effects where our effects are significant.  Consequently, we 

shall orientate our discussion around it.  However, it is important to note that, valuable as 

Northover et al.’s analysis is there are two weaknesses within it. Firstly, their decision to 

include two studies from Tane and Takezawa (2011) which were conducted in darkness.  

These two studies were implicitly testing the boundary conditions of the watching eyes effect 

rather than its existence – if watching eyes cue people to feel watched presumably darkness 

makes people feel less conspicuous.  As noted in Chapter 1, there is evidence to support this 

common-sense assumption.  Zhong, Bohns & Gino (2010) report that darkness can induce 

illusory anonymity leading to more cheating in economic games. Therefore, the inclusion of 

Tane & Takewaza’s studies skews the analysis.  Secondly, Mifune et al.’s (2010) experiment 

is included in Northover’s analysis, but this study was explicitly conducted to show the 

boundary conditions where eye cues would not work.  The outcome of the experiment was as 

predicted by Mifune and colleagues: eye cues increased generosity to in-groups but not to 

out-groups.  However, this nuance is lost by simply including their study as ‘null results’. 
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Finally, it should also be noted that no-one, including Northover and colleagues, 

suggests that their meta-analysis provides definitive evidence that eye cues have no effect on 

generosity.  

Our meta-analysis finds a large effect size, indicating a reduction in antisocial 

behaviour in the presence of eye cues.  In marked contrast, in both of the meta-analyses by 

(Northover et al., 2017) a vanishingly small effect of eye cues on generosity was found. This 

is true both when comparing the standardised mean difference and when examining the 

probability of donating something rather than nothing.  

How, then, do we reconcile our findings that eye cues have a large effect in reducing 

antisocial behaviour with those of Northover et al. that show no effect of eye cues on 

generosity? 

In seeking to reconcile our findings with Northover et al.’s, we first consider recent 

experimental evidence that upholds the intuitive idea that eye cues cause people to feel 

watched.  If, as the evolutionary legacy hypothesis suggests, eye cues make us feel watched, 

and thereby make us more aware of our reputation, then the difference between Northover’s 

meta-analytic findings and our own may be best explained by the variable effect of generosity 

on reputation and the more consistent effect of antisocial behaviour on reputation, as outlined 

earlier. 

Pfattheicher and Keller (2015) have provided the best available evidence that eye cues 

make us feel watched.  Across two experiments their results even suggest that those most 

sensitive to being watched are the most responsive to eye cues. In the first experiment, 

participants read a scenario in which they were asked to imagine wearing an embarrassing T-

shirt while walking in a busy corridor with 30 people present or on a train with 50 people in 

the compartment. The participants were then asked to report how many people they thought 
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would notice them. Results showed that those entering their estimation on a page with eye 

cues in the header reported significantly more people would notice them than those in a ‘no 

eyes’ control. Eye cues seemed to make people feel more watched.  

In the second experiment the results suggested that participants’ sensitivity to being 

watched predicted their responsiveness to eye cues. Measuring participants’ sensitivity to 

being watched on the public self-awareness scale (Fenigstein, Scheier, and Buss, 1975; 

completed online via Amazon Mechanical Turk) their results indicated that those with very 

high or chronic self-awareness scores were more likely to donate some of their participant 

payment to a charity in the eye cues condition than in the control, whereas those with low 

public self-awareness showed no difference between conditions.  

To summarize, then, Keller and Pfattheicher’s findings suggest that it is by making us 

feel watched that eye cues affect behaviour. First, because eye cues make people feel a higher 

state of public self-awareness, that is more aware of how they are presenting themselves to 

others. Second, because people’s differing trait levels of public self-awareness predict their 

responsiveness to eye cues, with those more sensitive to how they present themselves to 

others more strongly affected by eye cues than those who are less aware of the impression 

they create on others. If this is true, then we can expect eye cues to have similar effects on 

our behaviour to the presence of other people.  

There is a large body of evidence showing that the ‘mere presence’ of others can affect 

behaviour (Markus, 1978; Schmitt et al., 1986), that gaining cooperative benefits depends 

often on sustaining a good reputation (Barclay, 2013; Izuma, 2012; Van Vugt, Roberts, & 

Hardy, 2007), and that reducing anonymity can make people more cooperative as it 

emphasizes reputational risk (Yoeli, Hoffman, Rand, & Nowak, 2013). Thus, if eye cues 

make people feel watched and thereby affect decisions and change behaviour, it is likely that 

they do so by prompting people to consider their reputation. 



3.  A Systematic Review & Meta-analysis of the ‘Watching Eyes Effect’ on Antisocial 
Behaviour 

149 

Consequently, we suggest that Northover et al. (2017a) may have found no effect of 

eye cues on generosity because whether one should give more or less when watched is not 

clear cut. Nettle et al. found in their (2013) dictator game that when eye cues were present 

participants were more likely to give something than nothing, but less likely to give a lot than 

those in the control condition.  The eye cue effect seemed to be to reduce variation in 

donations, not to promote prosociality per se (Nettle, Harper, et al., 2013).  

Similar effects have been found in a taking game (an inverse dictator game). 

Participants who took a lot in the control condition took less when eye cues were present, 

whereas participants who took very little in a control condition took more in the presence of 

eye cues (Chowdhury et al., 2014). Thus, although Northover et al. (2017a) showed there is 

no consistent shift in the proportion who gave when eye cues were present, it does seem that 

eye cues can both increase and reduce generosity dependent on the situation, suggesting that 

perhaps we should not expect consistent eye cue effects on generosity. 

Such a deduction accords with the logic that being too conspicuously generous is not 

always reputation-enhancing (Klein & Epley, 2014; Klein et al., 2015) and, we contend, 

perhaps explains why the effects across the different experimental designs analysed in 

Northover et al. (2017a) reflect conflicting patterns and a neutral overall effect size.  

Our meta-analysis suggests watching eyes produce a more consistent and robust effect 

on antisocial behaviour – the result, we suggest, of there being few situations, regardless of 

individual differences, in which being observed engaging in antisocial behaviour might be 

seen to be advantageous. 

3.5.   Limitations 

Our meta-analytic model incorporates varied experimental designs which may weaken 

the overall findings. Stronger evidence for the eye cue effect on antisocial behaviour would 
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have been forthcoming had there been more replications of successful experiments and less 

design diversity. Our meta-analysis also rests on narrow foundations and it would be 

premature to place too much weight on our findings without further research.  

Additionally, we might be seeing a typical spate of strong effects in early research (de 

Winter & Happee, 2013; Ioannidis & Trikalinos, 2005; Monsarrat & Vergnes, 2018; 

Moonesinghe, Khoury, & Janssens, 2007), in this case in the eye cues and anti-social 

surveillance field, and thus an exaggerated effect size.  

Finally, in looking only at the main effect of eye cues we have coded data as having 

shown no effect in Keep Britain Tidy’s 2014 experiment when the authors did indeed report 

an effect in more nuanced analyses accounting for mediating and moderating variables. As 

more studies are published examining the watching eyes effect on antisocial behaviour, more 

nuanced meta-analysis will be possible providing greater insight than we are able to at 

present. 

3.6.   Further Research 

Based on our findings, further laboratory and field studies designed to test the watching 

eyes effect on antisocial behaviour are clearly needed.  Furthermore, there is a need to 

demonstrate that eye cues do make people feel more watched.  Pfattheicher and Keller’s 

(2015) finding that public self-awareness may moderate any effect of eye cues is a useful step 

in this direction.  A replication of this finding would be a useful first step towards 

establishing how eye cues influence behaviour – if indeed they do. 

3.7.   Conclusions 

Our meta-analysis of the eye cue effect on antisocial behaviour suggests eye cues may 

reduce the risk of antisocial behaviour by 35%.  What matters here is not whether an effect 

size is large or small according to statistical guidelines but rather whether the effect size is 
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meaningful (Aberson, 2011; Coe, 2002). In criminological analysis, for example, even 

smaller effect sizes may suggest significant reductions in crime (Weisburd, Telep, Hinkle, & 

Eck, 2010). 

Our effect size, a 35% risk reduction for antisocial behaviour when eye cues are 

present, represents a meaningful effect in real-world terms. In its last Costs of Crime report 

the UK Home Office estimated that crime costs the UK economy between £35bn and £60bn a 

year (Brand & Price, 2000). Taking the lower end of the estimate, a 1% reduction in crime 

might be said to equate to a saving of £350,000,000. While we do not claim the watching 

eyes effect is anything like a panacea, the evidence so far suggests it could be a highly cost-

effective criminal deterrent in some circumstances. 
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4 
Studies 2-4: Perceived Surveillance & Malicious 
Behaviour in the Joy of Destruction Game 
 
 

“Under observation, we act less free, 

which means we effectively are less free.” 

 
Edward Snowden, Moscow, 2014 

 
In Chapter 3, we found that the presence of watching eyes reduced anti-social 

behaviour by 35%. Here we tested this finding experimentally seeking to replicate and extend 

a previous study that had shown that the presence of eye cues reduced anti-social behaviour 

in the Joy of Destruction mini-game.  We sought also to replicate findings showing that the 

presence of eye cues increased public self-consciousness scores.  We extended the design to 

include a camera condition and tested for the possible moderating variables previously found 

to influence the direction and effectiveness of eye cues: religiosity, social value orientation 

and participants’ independent vs interdependent self-construal. Three experiments were 

conducted: (1) a large-scale laboratory-based replication, finding no effect of eye cues or 

cameras on destruction rates or public self-consciousness; (2)  an identical online replication 

with similar results; and, (3) an online study that attempted to reduce the psychological 

distance between participants by removing the role of chance in obscuring participants’ 

decision to destroy – again finding no effect of either eye cues or the presence of a camera on 

destruction rates. 
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4.   Studies 2-4: Perceived Surveillance & Malicious Behaviour in 
the Joy of Destruction Game 
4.1.   Introduction 

The meta-analysis reported in Chapter 3 showed a 35% reduction in anti-social 

behaviour when eye cues were present in comparison with a ‘no eye cue’ control condition.  

The aim of the three studies reported in this chapter was to test these meta-analytic findings 

experimentally.  We again added a camera condition to test whether the shape and design of 

the human eye was important for cueing any effect.  To test the assumption that any effect of 

eye cues or cameras is due to them both promoting a sense of being watched we looked for 

differences in the extent to which participants’ public self-consciousness varied by condition.  

We then examined individual differences in self-construal, social value orientation and 

religiosity as possible moderators of any effect of watching eyes on anti-social behaviour. 

Anti-social behaviour is defined broadly by the Oxford English dictionary as 

‘Contrary to the laws and customs of society, in a way that causes annoyance and 

disapproval in others’.  This definition leaves us with too subjective a construct to usefully 

test experimentally – laws and customs can and do change, annoyance and disapproval are 

subjective: what annoys you might not annoy me. 

The fifth edition of the American Psychiatric Association’s Diagnostic and Statistical 

Manual of Mental Health Disorders (2013) offers a more helpful definition, explaining that 

anti-social personality disorder is ‘characterised by a history of disregarding others and 

violating others rights…’ with key elements including ‘…deceit, manipulation of others, and 

failure to adhere to social norms.’  But deceit and manipulation are not always anti-social.  

White lies can protect others from unhelpful or damaging truths that they have no ability to 

change. Similarly manipulating another can sometimes be in the manipulated individual’s 



4. Studies 2-4: Perceived Surveillance & Malicious Behaviour in the Joy of Destruction 
Game 

156 

self-interest and be socially approved. Social norms change over time and from group to 

group.  We need something more precise if we are to examine it effectively. 

We suggest that anti-social behaviour defies precise definition as it is a relational 

concept, dependent on cultural, social and temporal context.  For example, stealing might be 

anti-social, unless the person stealing was starving, impoverished and or/stole in order to feed 

a starving child, in which case we might even regard the theft as a prosocial act. Terrorists 

and their supporters often regard acts such as the killing of large numbers of civilians as 

profoundly pro-social, even altruistic (O'Gorman & Silke, 2015), while for others such acts 

are the apogee of anti-sociality. 

Although the terms prosocial and antisocial are used widely in the psychological 

literature (e.g. Bateson, Callow, Holmes, Roche, & Nettle, 2013; Oda, Kato, & Hiraishi, 

2015) we believe that these generic terms are unhelpful.  It would be desirable to have a more 

precise concept to examine.  Evolutionary biologists use the term ‘spiteful’ describing 

spiteful behaviours as those where an organism ‘harms itself in order to harm another 

individual more’ but finds such behaviours to be exceedingly rare and principally found in 

species in decline and thus, over time, eliminated by natural selection (Hamilton, 1970), 

although low-levels of spite might be an evolutionarily stable strategy in small populations 

(Knowlton & Parker, 1979) or perhaps in group selection terms (Wilson, 1975), as explicable 

as advantageous to the species or population at the expense of the individual organism .  In 

human behaviour harming oneself to benefit another individual or group might be considered 

not spiteful but altruistic, again as in terrorist attacks (O'Gorman & Silke, 2015).  In their 

widely cited paper on spiteful behaviour economists Pillutla and Murnighan (1996) use the 

word spite as ‘the behavioural reaction that accompanies anger and which is designed to 

hurt the offending other’.  In this conception spiteful relates to inequality aversion, or justice, 

and thus can be seen as a prosocial corrective in the interests of the group.  More recent work 
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by economists Kimbrough and Reiss construes a spiteful act to as one that ‘directly imposes 

harm on another and provides no immediate benefit to the spiteful actor’ (2012) which better 

describes the behaviours we are interested in.  However, the wider definitional confusion 

surrounding the word ‘spite’ is best avoided. 

The Oxford English definition of spiteful “showing or caused by malice” suggests an 

alternative in the term ‘malicious’, defined by the OED as the desire to harm someone; ill-

will.  Indeed, the term is sufficiently precise to carry a legal and ethical dimension where it is 

defined as Wrongful intention, especially increasing the guilt of some offences.  Therefore, 

we seek to frame anti-social in this context as synonymous with malicious and its definition 

as the desire to harm someone.  By choosing this restrictive and more precise term we are 

able to ensure our experimental design is testing for precisely the effect we are interested in, 

leaving less room for ambiguity and challenge. 

4.1.1. Joy of Destruction Task 

We selected the Joy of Destruction (JoD) game to examine the effect of eye cues and 

cameras on malicious behaviour.  In the JoD game two participants are allocated X amount of 

money.   Both participants are anonymous and unaware of each other's identity. Both are 

asked independently if they would be willing to pay X amount to destroy X amount of the 

other subject's endowment.  Neither know the other participant’s decisions when making their 

own.  There is a cost to choosing to destroy, but no possible benefit – in all scenarios the 

participant is worse off for having chosen to pay to reduce the other’s allocation, regardless 

of what the other participant may choose.  We judge that this behaviour meets our definition 

of malicious behaviour – the intention must be to hurt the other and is sufficiently strong that 

a participant is willing to pay to inflict this pain.  The task has been run with two conditions 

(Abbink & Herrmann, 2011; Abbink & Sadrieh, 2009).  A ‘hidden’ condition in which there 

is a one-in-three chance a participant’s allocation will be reduced regardless of what their 
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‘partner’ decides, and an ‘open’ condition in which there is no role of chance in outcomes 

and so participants know that any destruction inflicted on them is the result of a wilful act 

from their anonymous partner.  Baillon, Selim, and van Dolder (2013) used just the ‘hidden’ 

version of the task in their test of the effect of eye cues on destruction decisions in the JoD, 

while Ortmann (2013) used just the ‘open’ condition in their version designed to test the role 

of Machiavellian personality traits and the desire for influence in decision-making in the JoD. 

Abbink and Sadrieh (2009), who first introduced the JoD task, used the open and 

hidden conditions to show that the degree of psychological distance between ‘partners’ 

affected the frequency of decisions to destroy. Participants were mutually anonymous, but the 

psychological distance between them was reduced in the open condition – since each would 

know that any reduction in their income had been inflicted on them by the other and not by 

chance.  When this was the case, the overall frequencies of destruction were low. Participants 

destroyed some of the other participant’s allocation in just 8.5% of cases (n = 20) across 10 

rounds of the task.  However, when the participants were told that there was a random chance 

that both their and the other participant’s earnings might be destroyed by chance (‘hidden’ 

condition – because a participant could not know why their allocation had been reduced), the 

wilful destruction rate was 39.4% (n =20).  The difference between the open and hidden 

conditions was significant for all rounds. 

In a replication of this experiment, Abbink & Hermann (2009) required participants to 

make decisions as to whether or not to destroy or not in a one-shot game, again comparing 

open and hidden treatments.  In their replication, destruction rates were again significantly 

different: low in the open condition (n=69) where 10.1% of participants elected to destroy the 

other’s income, but high in the hidden condition where 25.8% of participants chose to destroy 

(n=62). All those who have employed the Joy of Destruction task agree that the increased 

destruction in the hidden condition is likely due to the increased psychological distance 
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between destroyer and ‘victim’ (Abbink & Sadrieh, 2009; Abbink & Hermann, 2009).  In the 

open condition the ‘victim’ will know that another person was responsible for their reduced 

income, and may ruminate on this.  The destroyer may therefore be unwilling to choose to 

make the victim suffer. Whereas in the hidden condition the victim could just consider 

themselves unlucky. The destroyer may then ‘take pleasure in being nasty’ while knowing 

that their decisions to destroy will inflict little mental suffering. 

There is support for this idea from other studies.  Aimone & Houser (2012) describe 

and demonstrate the powerful effects of ‘betrayal aversion’ in an economic trust game.  There 

were two versions of the task in their study that are relevent to our research.  In the first 

version of the task, trusting the other participant could earn you more but risked them 

betraying you to maximise their income, leaving you earning much less. As an alternative 

strategy, you could not trust them and both earn a small income – but less than if you had 

both co-operated.  In this first version of the task, you knew if you were betrayed by your 

anonymous partner – in effect an ‘open condition’ similar to that described in the JoD.  In the 

second version, you decided whether to trust or not, but all betrayals were determined by the 

computer – all decisions were ‘hidden’.  Aimone and Houser showed that participants trusted 

most when they would never know if they had been betrayed or not – trusting 92% of the 

time in the hidden condition compared to 65% in the open. Other studies have found similar 

evidence for such ‘betrayal aversion’ in a similar task, globally across 8 different societies 

(Bohnet, Greig, Herrmann, & Zeckhauser, 2008), and in an ultimatum game in the US where 

participants could ‘hide’ their decision behind a coin toss (Cox & Li, 2012). 

Baillon, Selim and Van Dolder (2013) also employed the JoD game, again as a one-

shot task, to test the effect of watching eyes on anti-social behaviour. All participants and 

decisions were anonymous and there was a 1/3 chance that participants’ allocations would be 

destroyed irrespective of their partner’s decision to destroy or not. Participants were 
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randomly allocated to ‘eyes’, ‘no eyes’ and a ‘peers’ condition with decisions ‘hidden’ by the 

1/3 random chance of destruction in all three conditions.  Where previous studies (Abbink & 

Sadrieh, 2009; Abbink & Hermann, 2009) ran experiments as pencil and paper exercises, 

Baillon et al (2013) employed the JoD as an online computer-based task. Their design also 

differed from that used in most eye cue experiments in that the statue of Erasmus was used 

rather than the more frequently used stylised or human eye images (See Figure 4.1.).  The 

peers condition used photographs of groups of students in university scenes. 

Despite these differences in design, Baillon et al (2013) found similar results to 

Abbink & Hermann (2009) with 24.84% of the participants deciding to destroy (N=153), 

compared with 25.8% in Abbink and Herrmann's (2009) experiment.  However, Baillon et al 

found that destruction rates were much reduced in the eyes (N=49) and peers (N=53) 

conditions when compared with the control (N=51). The differences were significant (control 

25.8%; eyes 17.65%, χ2(1)= 5.534, p = .02 peers: 18.87%, χ2(1) = 4.96, p = .03) with no 

difference between the eyes and peers conditions (χ2(1)=0.03, p=0.87). 

We chose the JoD as our task for two reasons.  Firstly, as a pure measure of anti-

social – malicious - behaviour because the intention behind destroying can only be to hurt the 

Figure 4.1.  Left to Right: Erasmus statue as used by Baillon et al (2013), stylised eye of 

Horus design used by Haley and Fessler (2005), eye posters adapted from that used in Fathi, 

Bateson, and Nettle (2014). 
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anonymous partner.  Secondly, because it enabled us to seek to replicate the findings of 

Baillon et al.’s (2013) watching eyes study.  This attempt was useful and justified as the 

results of Baillon et al. had contributed to our meta-analytic findings and because there exists 

a growing scepticism concerning the replicability of many eye cue experiments (Northover et 

al., 2017a, 2017b).  We planned from the outset to analyse not just differences in mean 

destruction by condition, but also whether there was any difference in the proportion of 

people who never chose to destroy and those who did so at least once.  Nettle, Harper, et al. 

(2013) found that while eye cues didn’t always alter mean donations in dictator games, they 

did more reliably alter the proportion of participants choosing to give something rather than 

nothing, while reducing the number giving everything away.  Nettle et al. suggested this 

might be due to people avoiding a reputation either for being ungenerous or for being 

foolishly over-generous.  We hypothesised that the proportion choosing never to destroy 

ought to decrease in the presence of watching eyes in order to avoid appearing naïve.  

Similarly, the proportion choosing to destroy all the time ought to decrease as people are cued 

to avoid a reputation for wilful malicious behaviour. 

4.1.2. Public Self-Consciousness 

In our experiment on surveillance and prosociality (Chapter 2) we measured the 

extent to which people felt watched indirectly by employing the Snyder Self-Monitoring 

Scale to examine whether people self-monitored more in the presence of eye cues and 

whether high-self monitors were more sensitive to eye cues.  There was no evidence that eye 

cues or the presence of a camera were enough to make people feel watched in that study.  In 

studies 2, 3 & 4 reported in this chapter we elected to use the same public self-consciousness 

scale as Pfattheicher and Keller (2015) in an attempt, firstly, to more directly measure the 

feeling of being watched than in our first experiment, secondly, to replicate Pfattheicher and 

Keller’s findings and thirdly to provide empirical justification for the explanation that 
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watching eyes reduce anti-social behaviour by making people feel watched, thereby 

heightening their reputational concerns. 

We also examined responsiveness to surveillance cues across three individual 

difference measures.  (1) Independence-Interdependence scores, (2) Social Value Orientation 

(pro-self vs pro-social), and (3) religiosity.  We next explain the selection of these choices in 

turn. 

4.1.3. Independence-interdependence Scores 

Kitayama et al. (2004) demonstrated that there are cross-cultural differences in 

responsiveness to eye cues – in their case via stylised cartoon faces – and showed that the 

differences are best explained with reference to differences in identity formation between 

cultures: some have strong collective identities, their identity is interdependent, others are 

highly individualised, and identity is said to be independent. In Kitayama et al.’s study 

Japanese, and Asian Americans were asked to rate the desirability of CDs, ranking their top 

10 from an extended list.  Later they were asked to select one CD to keep, choosing between 

their 5th and 6th favourites, and then re-rate the desirability of the CDs.  Japanese and Asian 

Americans kept their ratings stable when there was no social cue present.  When the social 

cue was present they give a higher rating for the CD they chose and a lower rating for that 

they rejected.  This greater choice-justification or spread of alternatives in the presence of eye 

cues was not seen in Caucasian and Black Americans.  Kityama et al. suggest this is because 

Japanese and Asians feel a greater identity threat when they feel others are evaluating their 

decisions. As a result, they feel the need to adjust their ratings to justify their decision to 

themselves, feel more comfortable with the decision and thus less threatened.  In contrast, 

black and white Americans are not affected by eye cues.  They don’t fear the threat of social 

sanction.  When asked to re-evaluate their decisions they felt their competence and efficacy 

threatened by self-judgement if the decision seemed arbitrary and thus they consistently rated 
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the selected CD higher and the rejected one lower in both social cue and control conditions 

than Japanese and Asians, with no difference in the presence of eye cues.  Kitayama et al. 

conclude that Japanese and Asians feel more cognitive dissonance, and more identity threat, 

from the perceived gaze of others, and are thus more influenced by eye cues.  Whereas, they 

suggest, black and white Americans are interestedly primarily only in their own judgement of 

themselves and are thus not influenced by the presence of eye cues. 

The difference that Kityama et al. found between the Japanese and Asian Americans 

in comparison with Caucasian and Black Americans was explained largely by the more 

interdependent culture of the Japanese and of Asian Americans.  This greater 

interdependence is well attested to in the literature (for example: (Geertz, 1975; Hamedani, 

Markus, & Fu, 2013; Heine, 2001; Kitayama et al., 2014a; Kitayama, Park, Sevincer, 

Karasawa, & Uskul, 2009; H. R. Markus & Kitayama, 1998; Triandis, 1989) (though see 

Matsumoto (1999) for a dissenting view).  Asians’ greater responsiveness to social cues - in 

this case a stylized cartoon face - may reflect the overlap between individual and group 

identity.  When your identity is more dependent both on the collective group reputation, and 

the group’s judgement of your actions, being cued to feel watched cues an acute identity 

threat.  In contrast, more independent individuals worry about their self-esteem as judged 

internally and so are less concerned by being watched (Imada & Kitayama, 2010; Kitayama 

et al., 2004).  Drawing on this understanding, Kitayama and colleagues have shown that 

individual differences in interdependent and independent self-construal influence the 

direction of responses to social cues within cultures too (Imada & Kitayama, 2010; Kitayama 

et al., 2004; Na & Kitayama, 2012; Park & Kitayama, 2012).  Consequently, we measured 

interdependence and independence scores in order to understand whether participants’ 

responsiveness to eye cues or the presence of a camera was moderated in degree or direction 

by the extent to which their identity was dependent on the judgement of others.  We predicted 

that more interdependent participants would be acutely sensitive to reputational cues, eager to 
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protect their reputation ‘in the eyes of group’ and so might be less likely to destroy in the 

presence of eye cues or a camera than in a control condition, whereas low interdependent 

participants’ destructions rates would not vary by condition.  Beyond the theoretic 

importance of this measure, differences in response to surveillance across cultural would be 

of profound consequence and interest in policy and business circles.  For example, they might 

affect the formulation of international legal norms, the suitability of employing surveillance 

in peacekeeping or in business and financial regulatory practice, or in designing information 

architectures in smart devices and web-based systems. 

4.1.4. Social Value Orientation (SVO) 

For our second individual difference measure we selected Social Value Orientation 

(SVO) as another variable that has been found to predict greater sensitivity to eye cues in 

previous research.  SVO divides people into largely self-explanatory pro-self and pro-social 

categories (Van Lange, 1999; Vanlange, Otten, Debruin, & Joireman, 1997).  Luo, Zhang, 

Tao, and Geng (2016) conducted two experiments employing anonymous Prisoners’ 

Dilemma games to test responses to eye cues and examine any interaction effects with 

individuals’ SVO and found that participants were more likely to cooperate in the presence of 

both subliminal and supraliminal gaze cues (faces) if they were prosocial/high SVO.  Pro-

selfs were unaffected by the presence of eyes in the experiment testing supraliminal cues, and 

less cooperative after being exposed to subliminal cues. 

Consequently, we included an SVO questionnaire to understand our participants’ 

SVO ratings and any interaction effect with frequency of destruction.  We predicted that (a) 

high SVOs, pro-socials, would destroy rarely in all three conditions (control, eyes and 

camera) since their motivation is to do well by others.  (b) Low SVOs, pro-selfs, should be 

more sensitive to cues of social surveillance destroying less often in the presence of eye cues 

or a camera in order to protect their reputation and maximise future pay-offs, whereas (c) in 
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the absence of surveillance cues pro-selfs may destroy more to hurt others and to prevent 

others hurting them unanswered.   

Our third SVO prediction, that pro-selfs might be guided to expect the worst of others 

and so act to ‘even the score’, is supported by Irlenbusch and Ter Meer (2013) who showed 

that in anonymous public goods games people judge what their partners will do by what they 

themselves would do in the same situation.  Low SVOs have low expectations of themselves 

and therefore of others, assume that they can’t be trusted and so cooperate less.  Again, 

beyond the theoretic value of SVO, any moderating affect would be important in public 

policy helping plan for the fielding of surveillance measures only where the population 

targeted is comprised of individuals likely to be affected by the intervention.  Thus, if 

terrorists are highly pro-social, but fraudsters highly pro-self, as seems possible, the evidence 

from previous research (Luo et al., 2016) predicts that surveillance measures might be used 

again the fraudsters effectively, but perhaps shouldn’t be expected to have much effect on 

terrorists. 

4.1.5. Religiosity 

 Religiosity may also be related to individuals’ responsiveness to feeling watched.  

Punishment in social groups is necessary for group success, preventing free-riding and social 

infractions, and enforcing hierarchy to enable group functioning and ensure group cohesion 

(Fehr & Gachter, 2002; Gürerk, Irlenbusch, & Rockenbach, 2006).  But as group size 

increases, it becomes harder to track individual reputations, providing greater opportunity for 

free-riding and selfish behaviours to go unpunished.  The supernatural surveillance 

hypothesis argues that humans may have evolved religion as a novel response to this 

challenge, developing omnipresent moralizing spirits and gods in order to ensure compliance 

to social norms as human group size increased (See Chapter 1).  We predict therefore that 

highly religious individuals would be less affected by the presence of eye cues or the 
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presence of a camera than those without religious belief since believers would already feel 

watched by an omnipresent moralizing god even in the control condition.  To examine 

whether this is the case, participants were asked to complete the ten-item variant of the 

Centrality of Religion Survey (Huber & Huber, 2012) to assess how great a role religion 

played in their lives, as a proxy for how much they felt watched by God. 

4.1.6. Format & Overview 

 Three studies were conducted.  Study 2 was a large-scale laboratory study which 

sought to replicate and extend Baillon et al. (2013); Study 3 aimed to replicate Study 2 

online. Study 4 was a repeat of Study 3 online but the experimental design was modified to 

remove the role of chance in ‘hiding’ participant decisions in order to reduce the 

psychological distance between decision makers.  Finding no major differences between 

destruction rates across the 3 studies justified analysing the data in the aggregate and this 

analysis is reported after the 3 experiments.  I felt it necessary to comment on the significant 

interactions at the end of each study for the sake of thoroughness and to show how the studies 

linked together (or not).  Some readers may prefer to skip the individual discussion sections 

to focus on the main conclusions drawn in the final discussion at paragraph 4.6. on p. 232.  

All graphs and regression tables can be found side-by-side for each variable at Appendix B. 

4.2.   Study 2 

Study 2 was a laboratory-based study which examined the effect of watching eyes or a 

camera on participants malicious behaviour in the Joy of Destruction task.  
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4.2.1. Method 

4.2.1.1.  Participants 

 A priori power calculations in R (R Development Core Team, 2016) and G*Power 

(Faul et al., 2007) (see additional materials) suggested 199 participants were needed to 

achieve sufficient statistical power. 

Recruitment was undertaken in advance of the study though additional participants 

did sign-up at most locations on our arrival.  Participants were anonymous at all times.  All 

participants were paid a £4.00 show-up fee.   

Participants in Study 2 were a mixture of civilian staff and military personnel from the 

Royal Navy, Army and Royal Air Force, and predominantly male.  Given that previous 

research has found little evidence for any influence of gender on the Watching Eyes Effect, 

no attempt was made to balance groups by gender. 

Our sample in Study 1 was 67% male (N=137), 31% female (N = 64), 2% (N=4) did 

not report their gender.  Ethnically, our sample was 95% white or white British.  We did not 

collect age data in Study 1, an oversight corrected in Studies 3 & 4. 

4.2.1.2.  Design 

 Participants first completed the Joy of Destruction task which measured how often 

participants paid to reduce another participant’s income.  Second, they completed the Social 

Value Orientation ‘slider’ deciding how much of a hypothetical amount of money they would 

allocate to themselves or others.  Third they completed the questionnaire measures on Public 

Self-Consciousness, Self-Construal and Centrality of Religion as detailed below. 

The independent variable was surveillance condition, within which there were 3 

groups: a no-surveillance control, a watching eyes condition, and a camera condition. The 
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primary outcome variable was the frequency of destruction.  The second outcome variable 

was public self-awareness.  The studies also explored public self-consciousness as a potential 

co-variate and three additional potential co-variates: Social Value Orientation, Self-Construal 

and Centrality of Religion. 

4.2.1.3.  Materials 

All questionnaires were presented using Limesurvey (Limesurvey GmbH., 2003). 

4.2.1.3.1. Public Self-Consciousness Scale 

Participants completed the public self-consciousness scale (Fenigstein et al., 1975), as 

revised by (Scheier & Carver, 1985). This 22-item questionnaire assesses private and public 

self-consciousness, as well as social anxiety.  Participants respond to statements such as ‘I’m 

self-conscious about the way I look’, ‘Large groups make me nervous’, or ‘I usually worry 

about making a good impression’ on a 4-point scale from 0 = not like me at all, to 3 = a lot 

like me.  Participant’s scores were the sum of the 22 responses, with two items reverse coded. 

It is only public self-consciousness that we are interested in and report in this study. 

Based on the findings of Pfattheicher and Keller (2015) we employ it to test for whether 

watching eyes made participants feel more sensitive to how they were presenting themselves 

to an audience, a proxy for directly testing whether eye cues make people feel more watched. 

4.2.1.3.2. Singelis Self-Construal Scale 

The Singelis Self-Construal Scale was used to gather interdependence scores based on 

a 30-item questionnaire, 15 relating to how independent a participant’s self-construal was, 

and 15 relating to how interdependent they saw themselves to be.  Participants were asked to 

read statements such as ‘I enjoy being unique and different from others in many respects’, ‘I 

feel good when I cooperate with others’, ‘I will stay in a group if they need me, even when I 
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am not happy with the group’ and respond on a 7-point Lickert-type scale from 1 = Strongly 

Disagree to 7 = Strongly Agree.  Participants’ independence scores were calculated by 

summing participant responses (1 to 7) for the 15 items related to independence and dividing 

by 15 to give the mean response score.  Interdependence scores were calculated in the same 

way.  We were interested in the continuous independence-to-interdependence scale, found by 

subtracting participants’ independence score from their interdependence score.  (Kitayama et 

al., 2014b; Singelis, 1994). 

4.2.1.3.3. Social Value Orientation 

Social Value Orientation was assessed using the 6-item SVO slider measure which 

scores individuals on a scale from prosocial to pro-self (with extremes of ‘altruistic’ and 

‘competitive’ at either end of the scale). The scale is based on their choices of how 

participants would hypothetically divide set-amounts of cash between themselves and others, 

as devised by Murphy, Ackermann, and Handgraaf (2011).  Scores were calculated by (a) 

deriving the mean of the amount allocated to self (Ms) and the mean allocated to others (Mo) 

in a subject’s responses (b) subtracting 50 from both means (c) calculating the inverse tangent 

of the mean of the payoffs allocated to the other minus 50 and the mean of the payoffs to the 

self minus 50: 

56!° = 89:;8< =>? − 50
>A − 50

B 

Higher scores indicated higher prosociality, and we employed this measure as a 

continuous variable.  Thresholds for calculating the categories were employed only to better 

understand our sample: Competitive = SVO◦ < –12.04◦, Individualist = SVO >-12.04◦, 

<22.45◦, Prosocial = SVO >22.45◦, <57.15◦, Altruist = SVO◦ > 57.15◦. 
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4.2.1.3.4.   Centrality of Religion Scale 

Participants’ religiosity was assessed using the ten-item variant of the Centrality of 

Religion Scale (CRS), which scores participants according to the degree to which religion 

features in their lives (Huber & Huber, 2012).  Participants were asked questions such as 

‘How often do you pray?’ and ‘To what extent do you believe in an afterlife? e.g. immortality 

of the soul, resurrection of the dead or reincarnation?’.  They were asked to respond on one of 

three multiple-choice scales as described in Table 1 & 2 below.  Centrality of religion scores 

were calculated by summing participant responses and dividing by 10 to find the mean 

ranging between 1.0 (not religious) and 5.0 (highly religious).  Tables 1 and 2 display the 

scoring system for the CRS questionnaire. 

Table 4.1.  Scoring for the Centrality of Religion Score, 1 of 2. 
 
Objective frequencies of prayer 
(personal and obligatory) and 
meditation 

Recoding into 
five levels 
 
 

Objective frequencies of 
participation in religious services 

Recoding into 
five levels 

A) Several times a day 5 A) More than once a week 5 
B) Once a day B) Once a week 
C) More than once a week 4 C) One or three times a month 4 
D) Once a week 3 D) A few times a year 3 
E) One or three times a month E) Less often 2 
F) A few times a year 2 F) Never 1 
G) Less often  
H) Never 1 
 

Table 4.2.  Scoring for the Centrality of Religion Score, 2 of 2 
 

Categories of a five-level answer-scale 

Score Frequency Importance 
5 very often very much so 
4 often quite a bit 
3 occasionally moderately 
2 rarely not very much 
1 never not at all 

 

4.2.1.4.  Stimuli 

Participants were exposed to one of three conditions in the experiment: Control, Eye 

Cues, and Camera (see Figure 4.2).  As with our previous experiment (Chapter 2) examining 
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the effect of watching eyes on generosity, we selected the ‘watching eyes’ and control posters 

used by Nettle, Harper, Kidson, Stone, Penton-Voak and Bateson (2013) as the eye cue in our 

experiment since they had found that the presence of these cues led to an increased 

probability of donating something rather than nothing (80% donated in the ‘eyes’ condition 

compared to 63% in the control).  We modified these by replacing the Newcastle University 

logos with that of Oxford and, for the control posters, The Institute of Neuroscience Logo 

with the crest of Magdalen College, Oxford.  Four posters were placed in the booth (see 

4.2.1.5 Procedure & Figure 4.2 below).  In the control and camera condition the posters with 

the Magdalen crest was displayed.  These were replaced with the eyes posters for the eyes 

condition.  In addition, the poster design and text appeared on-screen below the task – control 

image in the control and camera condition, eyes image in the eyes condition. 

 

For the camera conditions we selected the Logitech C920 HD Pro USB 1080P 

Webcam.  The camera was switched on, which meant that a blue light illuminated on the 

camera, drawing attention to its presence.  Participants in the camera condition were told, via 

the on-screen consent form, that a camera would be present and had to grant permission to be 

filmed in each round to ensure they were always aware that the camera was present.  Any 

participants that were assigned to the camera condition but did not approve the use of the 

Figure 4.2. (From left to right) Condition 1: Control; 2: Eye Cues; 3: Camera. 
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camera were switched to the control condition since in this scenario they were functionally 

the same. 

4.2.1.5.  Procedure 

Participants were tested under laboratory conditions in separate rooms at six 

locations: Royal Air Force bases High Wycombe, Digby and Odiham, the Defence Academy 

(UK), MoD Main Building (Whitehall), and Denison Barracks.  Testing rooms varied in size 

but were uniformly plain-walled, white-washed with strip-lighting.  Any windows were 

temporarily papered over.  Participants were anonymous at all times once in the testing room.   

All participants completed the study via a desktop computer in an Allermuir Haven 

pod (see Figure 3).  Participants were briefed, gave their consent, completed the study and 

were debriefed at the desk by written on-screen instructions and forms via our online 

platform code, which is available from the Open Science Framework for examination and for 

use by future researchers (Dear & Ellen, 2018). 
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The lead experimenter was always the same individual (KD), although research 

assistants varied at each location.  Conditions were arranged and re-arranged by the research 

assistant who was unaware of the purpose of the study and had no access to the data 

collected.  The role of the assistant was to escort participants to and from the booth, and to 

ensure participants in different booths and rooms did not meet.  All data was collected via the 

web-based Joy of Destruction task. 

In our version of the Joy of Destruction task participants completed ten rounds of a 

task, believing they were paired with a different anonymous partner in each round.  

Participants were allocated £1.00 per round and could pay 10p (£0.10) to reduce their 

partner’s allocation by 50p (£0.50), while their partner could concurrently do the same.  

Participants knew that there was a random 1/3 chance that their own income or that of the 

Figure 4.3. Schematic of Testing Pod Used in the Study 
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other participants they were paired with in each round would be reduced regardless of their or 

the other participant’s decision.  They also knew that there was no way of either party 

knowing if any reduction was a result of chance or the other’s decision.  Participants knew 

nothing of the other participants decisions until after all ten rounds of the task were complete. 

As mentioned, participants believed they were paired anonymously, over the internet, 

with a different anonymous partner in each of ten rounds.  Thus, all interactions were one-

shot and independent.  In reality, because of the difficulty of keeping sufficient numbers of 

partners logged in to the experiment at the same time, the first participants were paired with 

ten randomly generated decisions and later participants’ ten decisions were matched with ten 

random decisions of other participants from previous iterations of the task.  Participants were 

informed of this deception in a post-experiment debrief form and offered the chance to 

withdraw from the experiment should they wish to.  No participants chose to do so. 

4.2.1.6.  Data Plan 

Preliminary analysis – calculation of individual difference scores, mean destruction, 

and mean expected destruction and removal of incomplete or corrupted responses was 

conducted in Excel. All further data exploration, transformation and analysis was undertaken 

in R (R Development Core Team, 2016). 

We originally planned to conduct the parametric tests described in this section.  

However, since our data failed the assumptions check (see section 4.2.2.) we had to adapt our 

analysis plan to incorporate the non-parametric distribution of the results obtained. 

To test for the effect of our independent variable condition (Control, Eyes and Camera) on 

our dependent variable mean destruction in the JoD we planned to conducted a one-way 

ANOVA.  Additionally, since we expected that the majority of participants would choose not 

to destroy at all (zero of 10), we planned to transform our destruction data to the binomial 
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‘destroyed or not’ and test whether condition had any effect in changing the proportion who 

never destroyed in a 3 x 1 logistic regression, ‘destroyed or not’ by condition.  We also 

planned an exploratory logistic regression analysis to examine whether surveillance cues 

might change the proportion of participants destroying every time (10 of 10) compared to 

those who destroyed less frequently. 

To see if surveillance cues increased participants’ self-awareness we planned to test 

the effect of condition (Control, Eyes and Camera) on Public Self-Consciousness scores in a 

one-way ANOVA. 

To explore whether Public Self-Consciousness, Social Value Orientation, self-

construal and religiosity modify any effect of condition on mean destruction we planned to 

add these as continuous variables (i.e. as covariates) to an ANOVA with condition as a factor 

and mean destruction as the dependent variable. 

Data & R Code for Studies 2-4 is available at Open Science – see note at Appendix D. 

4.2.2. Study 2 Results 

The distribution of destruction rates in Study 1 violated the normality assumption, 

both in the aggregate, W = 0.82, p < .001 and by condition, Control W = 0.81, p < .001, Eyes 

W = 0.85, p < .001, Camera, W = 0.79, p < .001.  Levene’s test indicated unequal variances 

across condition, (F (2, 207) = 3.27, p = .04).  Histograms indicated the data was heavily 

right-skewed.  Neither square root, cube root nor log or Tukey transformations were 

sufficient to enable parametric testing.  Consequently, all analyses that include destruction 

rates were conducted using the appropriate non-parametric test.  Public self-consciousness 

scores, independence-interdependence scores and religiosity scores were also not normally 

distributed. 
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Since our data for all variables except self-construal scores failed the assumptions 

checks we could not conduct our ANOVAs as planned.  Consequently, we employed the 

Kruskal-Wallace test (Kruskal, 1952) in R using the method described by Field, Field, and 

Miles (2012, pp. 674-686) to test for any main effect of condition on all our non-

parametrically distributed variables to provide the summary statistics at Table 4.3.  The 

Kruskal-Wallace test is functionally equivalent to a one-way ANOVA, but tests differences 

in the distribution of ranked-summed data between groups.  Consequently, we follow the 

convention of reporting the median and inter-quartile range (Field et al. 2012; p. 686).  A 

one-way ANOVA was used to test for any differences in self-construal scores by condition 

since self-construal scores passed the assumptions checks. 

Table 4.3 shows the results of a between-group analysis with watching eye condition 

(control, eye cue, camera) as between-subjects variable and destruction rates as the dependent 

variable. Kruskal-Wallace tests showed no significant differences between groups: median 

destruction rates did not differ significantly between the control and eye cue and camera 

conditions H(2) = 0.96, p = .62  Additionally, there was no significant difference in self-

awareness scores by surveillance condition. 

Again, adapting our data plan to accommodate our non-parametrically distributed 

results we employed a Poisson generalised linear regression model (GLM) to test for the 

influence our covariates (Crawley, 2012, pp. 381-385).  Poisson GLMs are suitable for non-

parametric data and particularly for analysis of count data (Field et al., 2012, p. 329) such as 

found in the primary dependent variable ‘destruction’ which was a count of the number of 

times a participant destroyed and could vary from 0-10. 

A robust regression analysis (Field & Wilcox, 2017; Wilcox, 2017) was also 

undertaken as a confirmatory check on our Poisson GLM analysis but results did not differ 

and we do not report this for the sake of brevity. 
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Our Poisson regression analyses found no significant differences between our 

exploratory individual difference measures, the potential moderating variables Independence-

Interdependence- scores, SVO scores, or religiosity scores across the surveillance conditions. 
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Table 4.3. Joy of Destruction Study 2 Results Stratified by Condition 

 

  Control  Eyes  Camera  Test 

Statistic 

p Test 

N  71  69  66     

Male/Female/Unknown  49/20/2  42/25/2  46/19/1     

Destruction (0-1)  median [IQR] 0.10 [0.10, 0.50] 0.10 [0.00, 0.50] 0.15 [0.00, 0.47] H = 0.96 .62 K-W 

Expected Destruction  median [IQR] 0.40 [0.00, 0.50] 0.40 [0.10, 0.50] 0.30 [0.00, 0.50] H = 0.21 .90 K-W 

Public Self-Consciousness median [IQR] 10.00 [8.00, 13.50] 11.00 [8.00, 15.00] 11.00 [7.00, 14.00] H = 0.82 .66 K-W 

Independence-

Interdependence 

mean (sd) 0.11 (0.97) 0.13 (0.83) 0.06 (0.85) F = 0.11 .90 ANOV

A 

SVO Score median [IQR] 44.01 [40.87, 45.00] 44.00 [43.31, 45.00] 44.00 [40.93, 45.00] H = 1.92 .39 K-W 

SVO Cat Prosocial (%) 68 (95.8) 68 (98.6) 60 (90.2)    

CRS Score median [IQR] 1.80 [1.50, 2.55] 1.90 [1.40, 2.30] 1.90 [1.60, 2.40] H = 1.43 .49 K-W 

Values presented refer to the median, inter-quartile range, p-value and significance test associated with each variable. H = Kruskal-Wallis Chi Squared. 
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Over 50% of our participants chose not to destroy at all over the full ten rounds of the 

task.  We transformed our data in to the binary variable ‘destroyed or not’ to differentiate 

between those never choosing to destroy and those choosing to destroy at least once.  We 

wanted to see if a greater proportion chose never to destroy in the presence of eye cues or a 

camera than in the control condition.  Logistic regression showed that our model was not 

significantly better than chance at predicting whether participants destroyed or not, c2(2) 

1.61, p < .44.  As we would expect, given the non-significance of the model there was no 

systematic variation in the probability of destruction by condition (Eyes z = 1.22, p  = 0.22; 

Camera  z = 0.29, p = .78).  Table 4.4. displays the results of the logistic regression. 

In accordance with the recommendations of Field et al. (2012, p. 341) we calculate and 

report three variations of R2 throughout this chapter to check the goodness of fit.  Hosmer-

Lemeshow’s R2 was calculated by dividing the model chi-square by the deviance of the 

model before any predictors were entered.  Hosmer-Lemeshow’s R2 can vary between 0 

(indicating that the predictors do not predict the outcome variable) and 1 (indicating that the 

model predicts the outcome variable perfectly).  In Study 1, Hosmer-Lemeshow’s was very 

small R2= .01.  An alternate measure Cox-Snell’s R2 , which is also based on the deviance of 

the model and has a similar distribution but cannot reach its theoretical maximum of 1, was 

calculated as a confidence check and, after rounding, was the same, !"#$ = 	 .01. Nagelkerke’s 

R2, another alternative to Hosmer-Lemeshow which can reach its theoretical maximum and, 

after rounding, was the same, !*$ = 	 .01.  For brevity, they are henceforth reported only in the 

table.  The results of the logistic regression are displayed in Table 4. 

We had intended to examine any differences between the proportion of those choosing 

to destroy 100% of the time by condition.  However, too few participants chose to destroy 

every time to enable meaningful analysis.  In fact, only 1 of 206 participants chose to destroy 

every time.  We considered lowering the threshold but zero participants chose to destroy nine 
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times of ten.  Any further lowering of the threshold would have been arbitrary, post hoc and 

not sufficiently aligned with our initial hypothesis.  Consequently, analysis of extreme 

destruction was not possible and was not carried out. 
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Table 4.4.  Study 2: Logistic Regression on the binary variable Destroyed or Not Comparing 
Surveillance Cue Conditions Eyes and Camera with a no surveillance cue control. 
                95% CI for odds ratio 

 B(SE) Lower Odds Ratio Upper 

Included     

  Constant 0.08    

 (0.24)    

  Eyes 0.42 0.78 1.52 3.00 

 (0.34)    

  Camera 0.10 0.56 1.10 2.17 

 (0.34)    

Note. R2= .01 (Hosmer-Lemeshow), .01 (Cox-Snell), .01 (Nagelkerke), Model c2(2) 1.61, p < .44 

 

Figure 4.4. shows the sample divided by condition and the percentage that chose to 

destroy at each possible destruction frequency (0-10).  Most participants did not act 

maliciously, choosing not to destroy regardless of condition.  The next most popular strategy 

involved choosing to destroy 50% of the time.  Our data demonstrates that that some 116 of 

our 206 participants made at least one malicious decision when there was no benefit to them 

in doing so, but that there was no effect of our surveillance variables on such behaviour. 
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Figure 4.5. shows that there was a significant positive correlation between how 

frequently participants expected others to destroy their allocation and how often they chose to 

destroy others allocation themselves, (r(206) = .53, p = <0.0001).  The correlation between 

expected destruction and actual destruction was as expected – the more participants expected 

others to destroy their allocation the more frequently they destroyed.  Beyond the simple 

correlation, it is notable that participants expected their own allocation be to destroyed more 

often than they chose to destroy others (Mdn Expected: Control = 0.4, Eyes = 0.4, Camera = 

0.30; Mdn Destroyed: Control = 0.1, Eyes = 0.1, Camera = 0.15), perhaps suggesting 

destruction was motivated not by maliciousness but by inequality aversion. 

Figure 4.4. Study 2. Distribution of Destruction Frequency by Participant. 
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4.2.2.1.  Public Self Consciousness and Surveillance Cues 

Public self-consciousness in the Eyes (N=69, Mdn=11.00, IQR = 8.00, 15.00) and 

Camera (N=66, Mdn = 11.00, IQR = 7.00, 14.00) conditions, did not significantly differ from 

self-reported public-self-consciousness in the Control (N = 71, Mdn =10.00, IQR = 8.00, 

13.50), H(2) = 0.82, p = .66. 

4.2.2.2. Public Self-Consciousness as Moderator of Surveillance Cue Effects on Destruction 

Rates 

A Poisson GLM examining whether public self-consciousness moderated the strength 

or direction of destruction rates found one significant interaction effect between the presence 

of the camera and destruction rates b = -0.64, SE = 0.02, Z = 10.36, p = .04 (see Table 4.5. & 

Figure 4.6. below).  However, the overlapping confidence intervals (95% CI shown in grey 

for each condition in Figure 4.6.) give cause for caution. 

Figure 4.5. Study 2. Mean Expected Destruction by Mean Destruction 
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Table 4.5.  Study 2.  Poisson GLM Examining Destruction rates in the JoD by Condition, 
Public Self-Consciousness 
 

B SE 
B 

Z P 

Constant 0.63 0.20 3.13 <.001 
*** 

Condition: Eyes 0.16 0.28 0.57 .57 

Condition: Camera -0.64 0.31 -
2.09 

.04* 

Public Self-Consciousness 0.02 0.02 1.23 .22 

Condition Eyes: Public Self-Consciousness -0.01 0.02 -
0.36 

.72 

Condition Camera: Public Self- Consciousness 0.05 0.02 1.84 .07 . 

 

  

4.2.2.3. Independence-Interdependence Scores as Moderator of Surveillance Cue Effects on 
Destruction Rates 

Figure 4.6.  Study 2.  The influence of Public Self-Consciousness on Destruction Rates 
in the Joy of Destruction Game. 
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The extent to which individuals’ own identity was independent of, or overlapped with, 

their group identity was scored on the Singelis Self-Construal (SSC) scale from independent 

to interdependent.  Our Poisson GLM examined the effect of self-construal scores and 

condition on rates of destruction.  There was a significant interaction between condition, 

destruction rates and participants’ score on the continuous independent-interdependent self-

construal scale b = -0.45, SE = 0.13, Z = 3.63, p = < .001 (See Table 4.6 & Figure 4.7). 

 

Table 4.6.  Study 2. Poisson GLM Examining Destruction rates in the JoD by Condition, 

Independence-Interdependent Self-Construal 
 

B SE B Z P 

Constant 0.83 0.08 10.29 <.001 *** 

Condition: Eyes 0.05 0.11 0.46 .64 

Condition: Camera -0.09 0.12 -0.77 .44 

Independence-Interdependence 0.18 0.08 2.36 .02* 

Condition Eyes: Independence-Interdependence 0.08 0.12 0.69 .49 

Condition Camera: Independence-

Interdependence 

-0.45 0.13 -3.63 <.001 *** 
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Figure 4.7. shows that in the Control and Eyes conditions increasing interdependence 

correlated with increasing destruction, whereas in the camera increasing interdependence 

scores correlated with decreasing destruction. 

4.2.2.4.  Social Value Orientation as Moderator of Surveillance Cue Effects on Destruction 

Rates 

A Poisson regression found a significant interaction between SVO Scores, the eyes 

condition and destruction rates, b = -0.04, Z = -2.48, SE = 0.02, p = .01 (see Table 4.7 & 

Figure 4.8). 

Figure 4.7.  Study 2.  The influence of Independent-Interdependent Self-Construal on 
Destruction Rates in the Joy of Destruction Game. 
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Table 4.7.  Study 2. Poisson GLM Examining Destruction rates in the JoD by Condition, 

SVO Score 
 

B SE B Z P 

Constant 1.82 0.49 3.71 <.001*** 

Condition: Eyes 1.76 0.67 2.62 <.01** 

Condition: Camera -0.94 0.67 -1.40 .16 

SVO Score -0.02 0.01 -1.96 .05* 

Condition Eyes: SVO Score -0.04 0.02 -2.48 .01* 

Condition Camera: SVO Score 0.02 0.02 1.22 .22 

 

 

Figure 4.8. shows that in the eyes condition increasing prosociality scores correlated 

with a sharp decrease in destruction, whereas in the camera and control conditions the decline 

in destruction rates with increasing prosociality was much less steep.  Removing outliers with 

Figure 4.8.  Study 2.  The influence of Social Value Orientation on Destruction Rates in 
the Joy of Destruction Game. 
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SVO scores more than 3 standard deviations above or below the mean made no difference to 

the relationship. 

4.2.2.5.  Religiosity as Moderator of Surveillance Cue Effects on Destruction Rates 

We predicted there would be no difference in destruction rates by condition for highly 

religious participants because they would feel ‘watched’ by God in the control condition.  In 

contrast low religious participants would destroy more frequently in the control than in the 

eyes and camera conditions, because the absence of a surveillance cue in the control 

condition would allow a greater feeling of anonymity and therefore less inhibition of 

destructive behaviour. 

A Poisson regression found that destruction rates were significantly predicted by a 

combination of the presence of Eyes and CRS scores, b = -0.35, SE = 0.17, Z = -2.02, p 

= .04 and also by a combination of the presence of a Camera condition and CRS scores, 

albeit in the opposite direction b = 0.34, SE = 0.15, Z = 2.26, p = .02, see Table 4.8 & Figure 

4.9. 

Table 4.8.  Study 2. Poisson GLM Examining Destruction rates in the JoD by Condition, 
Religiosity  

B SE B Z P 

Constant 1.16 0.23 5.08 <0.001*** 

Condition: Eyes 0.67 0.33 2.03 0.04* 

Condition: Camera -0.81 0.33 -2.47 0.01* 

Centrality of Religion Score (CRS) -0.15 0.11 -1.37 0.17 

Condition Eyes: CRS -0.35 0.17 -2.02 0.04* 

Condition Camera: CRS 0.34 0.15 2.26 0.02* 
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Figure 4.9 shows that in the control condition increasing religiosity correlated with a 

slight decrease in destruction rates.  In the eyes condition the decrease in destruction rates 

with increasing religiosity was greater than in the control.  Whereas in the camera condition 

the correlation was in the opposite direction - destruction increased as religiosity increased. 

 

 

  

4.2.3. Study 2 Discussion. 

The absence of any main effect on destruction fails to replicate the findings of Baillon 

et al. (2013) who found that watching eyes predicted lower destruction rates in a watching 

eyes condition than in a control.  Additionally, the absence of any main effect of surveillance 

cues on public self-consciousness failed to replicate Pfattheicher and Keller (2015) finding 

that the presence of watching eyes made people feel more self-conscious and thus, as they 

inferred, more watched. 

The significant interaction effects we found were uninformative.  The significant 

effect of public self-awareness and camera condition on destruction was in the opposite 

Figure 4.9.  Study 2.  The influence of Centrality of Religion on Destruction Rates in the 
Joy of Destruction Game. 
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direction to that we had predicted.  We predicted that as public self-consciousness increased 

participants would destroy less in the eyes and camera condition where they would be cued to 

manage their reputation.  In contrast we predicted that in the control there would be no 

correlation between public self-consciousness and destruction since all would feel equally 

anonymous – low public self-consciousness individuals wouldn’t be managing the impression 

they make on others because they don’t anyway, high public self-consciousness individuals 

wouldn’t be managing the impression they make on others because there was no cue to 

trigger this disposition.  Figure 4.6. shows that in fact destruction increased (rather the 

reduced) as public self-consciousness rose in all conditions including the control. Indeed, the 

results are the opposite of what we would predict – those most likely to adapt their behaviour 

to protect their reputation when watched destroyed more with a camera or eye cues present 

(and more in the control), not less. 

The significant interaction effect between self-construal score and condition on 

destruction rates was as predicted in the camera condition but not in the eyes and control 

conditions.  In the camera condition the more interdependent an individual’s identity was 

with their group, and consequently the more responsible they felt for managing the collective 

reputation, the less they destroyed.  However, in the control and eyes condition destruction 

increased as interdependence increased.  We had expected a similar correlation in the eyes 

condition to that in the camera – greater interdependence predicting lower destruction rates – 

and no increase, or only a small increase in destruction rates with rising interdependence in 

the control. 

Only one of the interaction effects found between SVO scores and condition on 

destruction rates was as expected.  The significant interaction between SVO Score and 

condition on destruction rates was driven by the sharp reduction in destruction rates with 

increasing prosociality in the camera condition.  There were smaller correlations between 
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rising prosociality and lower destruction in the control and eyes condition.  It was expected 

that prosociality would predict lower destruction rates in the control condition, where 

decisions to destroy or not were expected to be a function of intrinsic motivation only.  

However, in contrast, in the eyes and camera condition it was expected that low prosocials 

would destroy less as low prosocials subconsciously adapted their behaviour and destroyed 

less in order to manage their reputation.  In fact, the correlation between increasing 

prosociality and lower destruction rates was strongest in the camera condition. 

We predicted that in the control condition, increasing religiosity would predict lower 

destruction rates since the highly religious might always feel ‘watched by god’ whereas lower 

religious participants would not feel watched.  Consequently, when a surveillance cue was 

present and all participants were cued to feel watched – by God and/or eyes or a camera - 

there would be no correlation between religiosity and destruction rates.  In fact, in the camera 

condition increasing religiosity predicted higher destruction.  In the eyes conditions this 

effect, though small, was reversed: increasing religiosity predicted lower destruction where 

we had expected no effect. In the control condition the correlation with increasing religiosity 

predicting lower destruction was present, but was not as strong as in the eyes condition, again 

contradicting our prediction. 

Taken together, noting the overlapping confidence intervals and effects in the 

opposite direction to our hypotheses, the statistically significant differences required 

replication to be interpreted meaningfully. 
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4.3.   Study 3 

Study 3 was an online study which examined the effect of watching eyes or a camera 

on participants malicious behaviour in the Joy of Destruction task, aiming to replicate the 

findings of Study 2. 

4.3.1. Methods 

4.3.1.1.  Participants 

Participants were all over the age of 18 and recruited online via Prolific Academic 

(Palan & Schitter, 2018).  Our sample in Study 3 was 47% male (N=91), 53% female (N = 

102), 0.5% (N = 1) other, or did not report their gender.  The mean age of participants was 30 

years old.  68% were Caucasian, White or White European.  A further 16% reported a 

European nationality (e.g. British, Greek, Polish) without indicating an ethnicity suggesting 

as many as 84% might have been White European.  Just 4% reported an Asian ethnicity or 

nationality (e.g. Chinese, Indian), 3% reported various mixed ethnicities, 3% identified as 

Black British, 3% as Latin, Hispanic or Mexican.  The remainder did not respond to the 

ethnicity question. 

4.3.1.2.  Design 

In study 3 we sought to extend the findings from Study 2 in an online environment to 

confirm that online testing did not produce different results to those found under laboratory 

conditions. 

Study 3’s design was identical to Study 2 in all possible respects.  Any changes were 

the unavoidable consequence of moving a laboratory study online (see subparagraph 4.3: 

Stimuli).  As a direct replication of Study 2, it used the same software.  Participants first 

completed the JoD task, followed by the individual difference measures. 
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4.3.1.3.  Materials 

All materials were identical to Study 2. 

4.3.1.4.  Stimuli  

 On screen stimuli were identical to Study 2.  However, being an online experiment the 

additional eye cues and control images on the posters on the walls of the booth in the 

laboratory conditions study were not present.  The text accompanying the image was changed 

from ‘please do not eat or drink in the cubicle’ to ‘please complete this experiment alone and 

without others present’ to reflect the fact that it was being run online (see Figure 4.10 below).  

Additionally, the Logitech camera used in the laboratory conditions study was replaced by 

the integrated webcam on the devices of our online participants.  We could not control where 

participants completed the experiment hence the on-screen request that they do so alone and 

without others present. 
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Figure 4.10.  Screenshots as seen by participants in studies 2, 3, & 4.  Images displayed 
show the control (top) and eye cues (bottom) condition.  The control image screen was 
also used for the camera condition, but with the participant’s webcam switched on too. 
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4.3.1.5.  Procedure 

As with study 2, all data was recorded by the software version of the JoD (Dear & 

Ellen, 2018). 

4.3.1.6.  Data Plan 

Assuming the data would be non-parametric again, statistical methods were adopted 

from Study 2 employing principally Kruskal-Wallace tests, Logistic Regression, and Poisson 

GLMs.   

4.3.2.   Study 3 Results 

 Participant destruction rates did not differ significantly between our 2 experiments, 

H(1) = 0.44, p =  0.50.  Table 4.9. compares results in Study 3 with results in Study 2.  As can 

be seen, the only significant differences in responses to our questionnaire measures was in the 

reversal of the direction of self-construal scores (Study 2 M Independence – Interdependence(I-I) =0.1, 

Study 3 MI-I = -0.16).
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Table 4.9. Summary Statistics Comparing Experiment 3 and Experiment 2 

  Study 2 

(Laboratory 

Study) 

 Study 3 

(Online 

Replication) 

 Test 

Statistic 

P Test 

N  206  194     

Male/Female/Unknown  137/64/5  91/102/1     

Destruction (0-1) median [IQR] 0.10 [0.00, 0.50] 0.20 [0.00, 0.50] H = 0.44 .51 K-W 

Expected Destruction median [IQR] 0.40 [0.00, 0.50] 0.40 [0.00, 0.50] H = 0.19 .67 K-W 

Public Self-Consciousness median [IQR] 11.00 [6.00, 20.00] 10.00 [6.00, 15.00] H = 1.35 .25 K-W 

Independence-

Interdependence 

mean (sd) 0.10 (0.88) -0.16 (0.88) F = 8.99 <.01** ANOVA 

SVO Score median [IQR] 44.00 [42.05, 45.00] 44.00 [40.46, 45.00] H = 2.97 .08 K-W 

SVO Cat Prosocial (%) 196 (95.1) 186 (95.9)    

CRS Score median [IQR] 1.80 [1.50, 2.40] 1.90 [1.40, 2.80] H = 1.05 .31 K-W 

Values presented refer to the median, inter-quartile range, p-value and significance test associated with each variable. 
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In Study 3 destruction rates were again significantly non-normal, both in the 

aggregate, W = 0.85, p < .001 and by condition, Control W = 0.83, p < .001, Eyes W = 0.87, p 

< .001, Camera, W = 0.84, p < .001.  Levene’s test indicated that the variances in destruction 

rates by condition were not significantly differently, F(2, 191) = 2.69, p = .07. 

There was no significant main effect of condition on median destruction rates in 

Study 3, H(2) = 0.49, p =  0.78.  Table 4.10 shows the results of Kruskal Wallace tests for the 

non-parametrically distributed variables and a one-way ANOVA for the normally distributed 

Independence-Interdependence scores.  Neither destruction rates, public self-consciousness 

scores nor our other questionnaire results differed significantly by condition. 
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Table 4.10. Study 3 Results Stratified by Condition 

  Control  Eyes  Camera  Test 

Statistic 

P Test 

N  75  64  55     

Male/Female/Unknown  33/41/1  27/37/0  31/24/0     

Destruction (0-1) median [IQR] 0.20 [0.00, 0.50] 0.20 [0.00, 0.50] 0.20 [0.00, 0.40] H = 0.95 0.62 K-W 

Expected Destruction median [IQR] 0.30 [0.00, 0.50] 0.40 [0.15, 0.60] 0.40 [0.12, 0.50] H = 3.18 0.20 K-W 

Public Self-Consciousness median [IQR] 8.00 [5.00, 13.00] 7.00 [4.00, 11.00] 9.00 [4.50, 17.50] H = 3.46 0.18 K-W 

Independence-

Interdependence 

mean (sd) -0.21 (0.81) -0.10 (1.00) -0.17 (0.84) F = 0.25 0.78 ANOVA 

SVO Score median [IQR] 44.00 [39.18, 45.00] 44.00 [41.73, 45.06] 44.00 [40.65, 44.87] H = 1.59 0.45 K-W 

SVO Cat Prosocial (%) 72 (96.0) 61 (95.3) 53 (96.4)  0.95  

CRS Score median [IQR] 2.10 [1.40, 2.95] 1.95 [1.50, 2.90] 1.80 [1.35, 2.50] H = 3.03 0.22 K-W 

Values presented refer to the median, inter-quartile range, p-value and significance test associated with each variable. 
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Logistic regression showed that the Surveillance cues did not predict destruction better than 

chance, Model c2(2) 1.12, p =.57.  There was therefore no significant difference in the probability 

of destroying or not by condition (Eyes z = -0.97, p  = 0.34; Camera  z = 0.04, p = .97).  The results 

of the logistic regression are in Table 11. 

Table 4.11.  Study 3. Logistic Regression Condition vs Destroyed or Not 

 95% CI for odds ratio 

 B(SE) Lower Odds Ratio Upper 

Included     

  Constant 0.24    

 (0.23)    

  Eyes 0.34 0.71 1.40 2.80 

 (0.35)    

  Camera 0.015 0.50 1.01 2.05 

 (0.36)    

Note. R2= .004 (Hosmer-Lemeshow), .01 (Cox-Snell), .01 (Nagelkerke), Model c2(2) 1.12, p =.57 

 

4.3.2.1.  Public Self Consciousness and Surveillance Cues 

Public self-consciousness in the Eyes (N=71, Mdn=8.00, IQR = 4.00, 12.00) and Camera 

(N=62, Mdn = 9.00, IQR = 5.00, 17.00) conditions, didn’t significantly differ from that reported in 

the Control (N = 77, Mdn =8.50, IQR = 5.00, 13.00), H(2) = 3.46, p = .18. 

 

4.3.2.2.  Public Self-Consciousness as Moderator of Surveillance Cue Effects on Destruction Rates 

As with Study 2, we constructed a Poisson GLM examining interaction effects between 

condition, public self-consciousness and destruction rates.  We found significant interactions effects 

between the Eyes condition and Public Self-Consciousness on destruction, b = 0.06, SE = 0.02, p 
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< 0.01, and the Camera Condition and public self-consciousness, b = 0.04, SE = 0.02, p = .02 (see 

Table 4.12 & Figure 4.11). 

Table 4.12.  Study 3.  Poisson GLM Examining Destruction rates in the JoD by Condition, Public 
Self-Consciousness  

B SE B Z P 

Constant 1.38 0.13 10.98 <0.001*** 

Condition: Eyes -0.56 0.19 -2.93 <0.01** 

Condition: Camera -0.63 0.21 -2.95 <0.01** 

Public Self-Consciousness -0.04 0.02 3.09 <0.01** 

Condition Eyes: Public Self-Consciousness 0.06 0.02 3.09 <0.01** 

Condition Camera: Public Self- Consciousness 0.04 0.02 2.35 0.02* 

 

 
 
 
 
 

Figure 4.11.  Study 3.  The influence of Public Self-Consciousness on Destruction Rates 
in the Joy of Destruction Game. 
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4.3.2.3.  Interdependence Scores as Moderator of Surveillance Cue Effects on Destruction Rates 

There was no significant effect of interdependence scores and surveillance cues on 

destruction rates, as can be seen our Poisson GLM in Table 4.13. 

Table 4.13.  Study 3. Poisson GLM Examining Destruction rates in the JoD by Condition, 
Independence-Interdependent Self-Construal  

B SE B Z P 

Constant 1.03 0.07 14.45 <0.001*** 

Condition: Eyes -0.05 0.10 -0.48 0.63 

Condition: Camera -0.22 0.12 -1.87 0.06. 

Independence-Interdependence 0.002 0.09 0.02 0.98 

Condition Eyes: Independence-Interdependence 0.17 0.12 1.49 0.14 

Condition Camera: Independence-Interdependence 0.13 0.14 0.93 0.35 

 

4.3.2.4.  Social Value Orientation as Moderator of Surveillance Cue Effects on Destruction Rates 

In Study 3 our Poisson GLM (Table 4.14) showed that there was a significant interaction 

effect between SVO Score and surveillance condition on destruction rates both in the eyes (b = 

0.03, SE = 0.01, p = .02) and camera conditions (b = 0.06, SE = 0.02, p < 0.01).  Figure 4.12 shows 

that there was no interaction effect between SVO Scores and the Eyes condition on destruction.  It 

shows that there was, however, an SVO condition interaction effect with both camera and control 

conditions in predicting destruction: In the control condition higher SVO scores predicted decreased 

destruction, in the camera condition they predicted increased destruction. 
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Table 4.14.  Study 3. Poisson GLM Examining Destruction rates in the JoD by Condition, SVO 

Score 
 

B SE B Z P 

Constant 2.34 0.36 6.51 <0.001*** 

Condition: Eyes -1.31 0.57 -2.28 0.02* 

Condition: Camera -2.67 0.86 -3.11 0.002** 

SVO Score -0.03 0.01 -3.64 <0.001*** 

Condition Eyes: SVO Score 0.03 0.01 2.26 0.02* 

Condition Camera: SVO Score 0.06 0.02 2.92 <0.01** 

 

 

 

 

 

Figure 4.12.  Study 3.  The influence of Social Value Orientation on Destruction Rates in 
the Joy of Destruction Game. 
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4.3.2.5.  Religiosity as Moderator of Surveillance Cue Effects on Destruction Rates 

 In Study 3 there was no significant interaction effect between either surveillance cue and 

centrality of religion on destruction rates (Table 4.15). 

Table 4.15.  Study 2. Poisson GLM Examining Destruction rates in the JoD by Condition, 

Religiosity 
 

B SE B Z P 

Constant 1.16 0.17 6.68 <0.001*** 

Condition: Eyes -0.46 0.25 -1.82 0.07 . 

Condition: Camera -0.72 0.30 -2.41 0.41 

Centrality of Religion Score (CRS) -0.06 0.07 -0.82 0.41 

Condition Eyes: CRS 0.18 0.10 1.76 0.08 . 

Condition Camera: CRS 0.23 0.13 1.80 0.07 . 

 

4.3.3.   Study 3 Discussion 

In study 3 we sought to extend the findings from Study 2 in an online environment to 

confirm that online testing did not produce different results to those found under laboratory 

conditions.  There were no significant differences in reported destruction rates nor in self-awareness 

scores between study 2 and 3 suggesting that the online study was able to replicate the offline 

results. 

As seen in Figure 4.12, in Study 3 higher public self-consciousness predicted lower 

destruction rates in the camera condition, but higher destruction rates in the control condition, 

whereas there was no correlation in the eyes condition.  The slope for the control condition was in 

the opposite direction to that we found in Study 2.  The absence of any correlation between higher 

public self-conscious scores and lower destruction in the control also violates our hypothesis.  The 

effect in the camera condition is in the direction predicted, with higher self-consciousness scores 
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predicting lower destruction when a camera was present.  But this is again in the opposite direction 

to what we found in Study 2.  These conflicting results, and the wide confidence intervals, 

discourage further extrapolation from our findings. 

 Similarly, the interactions between surveillance cues and social value orientation were not 

consistent between studies 2 and 3.  Indeed the direction of the slopes for both the control condition 

and the camera condition were reversed between study 2 and 3, while the confidence intervals again 

overlapped. 

The different findings in the exploratory analyses between Study 2 & 3 are most likely the 

result of false positives.  We explore this in Study 4 to see if Study 3’s effects replicate in a second 

online experiment. 

Both Study 2 & 3 might have found no effect of surveillance cues due to the psychological 

distance between participants induced by the ‘hidden condition’.  Noting this limitation ourselves 

and responding to feedback from one of the originators of the Joy of Destruction task (Hermann, 

personal communication, February 5, 2018) we designed a third study to test whether eye cues or a 

camera would influence decisions when the role of chance was removed – thus participants would 

know that any reduction in their allocation was not bad luck but the result of the decision by another 

participant.  Similarly, participants would know that if they paid to reduce another’s income, their 

victim could not write it of as chance and would know that someone else had paid to reduce their 

income.
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4.4.   Study 4 

Study 4 was an online study which examined the effect of watching eyes or a camera on 

participants malicious behaviour in the Joy of Destruction task, this time removing the role of 

chance in calculating participant’s losses. 

4.4.1. Methods 

4.4.1.1.  Participants 

As with Study 3 participants were all over the age of 18 and recruited via Prolific Academic 

(Palan & Schitter, 2018). 

Our sample in Study 4 was 54% male (N=104), 45% female (N = 87), 1 participant did not 

supply gender.  The mean age of participants was 30 years old.  70% of participants could be 

classified as Caucasian, White or White European, and a further 17% gave a European nationality 

(e.g. Greek, Polish) without an ethnicity – thus as much as 87% may have been white European.  

Just 5% reported an Asian ethnicity or nationality (e.g. Chinese, Indian), 4% reported various mixed 

ethnicities, 2% identified as Black British.  The remainder was 1% Hispanic, 1% Jewish. 

4.4.1.2.  Design 

Study 4 differed from Study 2 & 3 only by removing the role of chance in determining 

participant outcomes.  Stimuli, data recording and statistical methods were identical with study 3. 

4.4.1.3.  Materials 

All materials were identical to Study 2 & 3. 

4.4.1.4.  Stimuli  

Stimuli were identical to Study 3. 
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4.4.1.5.  Procedure 

As with study 2 & 3, all data was recorded by the software version of the JoD (Dear & Ellen, 

2018). 

4.4.1.6.  Data Plan 

Assuming the data would be non-parametric again, statistical methods were adopted from 

Study 2 employing principally Kruskal-Wallace tests, Logistic Regression, and Poisson GLMs.   

4.4.2.   Results 

In Study 4, destruction rates were significantly non-normal, both in the aggregate, W = 0.81, 

p < .001 and by condition, Control W = 0.83, p < .001, Eyes W = 0.79, p < .001 , Camera, W = 0.80, 

p < .001.  Levene’s test indicated that variances in destruction rate by condition were not 

significantly differently, F(2, 189) = 1.35, p = .26.  Table 4.16 provides summary statistics for 

Study 4. 

Destruction rates did not differ significantly by condition across the three Joy of Destruction 

studies reported in this chapter H(2) = 2.21, p =  0.33. 
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Table 4.16. Study 4: JoD Results Stratified by Condition 

  Control  Eyes  Camera  Test 

Statistic 

P Test 

N  70  66  56     

Male/Female/Unknown  34/35/1  38/28/0  32/24/0     

Destruction (0-1) median [IQR] 0.20 [0.00, 0.50] 0.05 [0.00, 0.40] 0.05 [0.00, 0.40] H = 2.21 0.33 K-W 

Expected Destruction median [IQR] 0.30 [0.10, 0.50] 0.30 [0.00, 0.47] 0.30 [0.00, 0.50] H = 2.36 0.31 K-W 

Public Self-Consciousness median [IQR] 13.00 [9.25, 16.00] 12.50 [8.00, 17.00] 13.00 [10.00 17.00] H = 0.47 0.79 K-W 

Independence-

Interdependence 

mean (sd) -0.10 (1.04) -0.26 (0.89) -0.47 (0.81) F = 2.46 0.09  

SVO Score median [IQR] 30.10 [22.93, 36.12] 26.44 [12.66, 34.88] 28.95 [17.03, 34.88] H = 3.91 0.14 K-W 

SVO Cat Prosocial, N (%) 52 (74.3) 41 (62.1) 39 (69.6)    

CRS Score median [IQR] 1.85 [1.50, 2.40] 1.80 [1.40, 2.38] 2.00 [1.58, 2.90] H = 2.74 0.25 K-W 

Values presented refer to the median, inter-quartile range, p-value and significance test associated with each variable. 
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Logistic regression showed that our model was no better at predicting destruction 

rates than chance, Model c2(2) 0.91, p = .63.  Consequently, there was no significant 

difference in the probability of destroying or not by condition (Eyes z = -0.83, p = .40; 

Camera z = -0.80, p = .43).  The results of the logistic regression are in Table 4.17. 

 

Table 4.17.  Study 4. Logistic Regression Condition vs Destroyed or Not 

 95% CI for odds ratio 

 B(SE) Lower Odds Ratio Upper 

Included     

  Constant 0.29    

 (0.24)    

  Eyes -0.29 0.38 0.75 1.47 

 (0.34)    

  Camera -0.29 0.37 0.75 1.52 

 (0.36)    

Note. R2= .003 (Hosmer-Lemeshow), .01(Cox-Snell), .01 (Nagelkerke), Model c2(2) 0.91, p 
= .63 

 

In contrast to previous studies (Abbink & Hermann, 2009; Abbink & Sadrieh, 2009) 

removing the role of chance in order that participants knew that their ‘partners’ would know 

that any destruction they suffered was the result of human agency made no significant 

difference to median destruction rates (Hidden vs Not Hidden, H(1) = .90, p =  0.34. 

Median participant destruction rates did not differ significantly between our 3 

experiments, H(2) = 1.35, p =  0.51. 
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4.4.2.1.  Public Self Consciousness and Surveillance Cues 

Public self-consciousness in the Eyes (N=66, Mdn=12.50, IQR = 8.00, 17.00) and 

Camera (N=56, Mdn = 10.50, IQR = 6.00, 14.00) conditions, did not significantly differ from 

self-reported public-self-consciousness in the Control (N = 70, Mdn =13.00, IQR = 9.25, 

16.00), H(2) = 0.47, p = .79. 

 

4.4.2.2.   Public Self Consciousness as Moderator of Surveillance Cue Effects on Destruction 
Rates 
 

As with Study 2 & 3, we constructed Poisson GLM’s examining interaction effects 

between condition, public self-consciousness and destruction rates.   In Study 4 there were no 

significant interaction effects between condition, public self-consciousness scores and 

destruction rates (see Table 4.18). 

Table 4.18. Study 4. Poisson GLM Examining Destruction rates in the JoD by Condition, 
Public Self-Consciousness  

B SE B Z P 

Constant 0.72 0.23 3.21 0.001** 

Condition: Eyes 0.08 0.31 0.25 0.80 

Condition: Camera -0.06 0.38 -0.17 0.86 

Public Self-Consciousness 0.02 0.02 1.25 0.21 

Condition Eyes: Public Self-Consciousness -0.02 0.03 -0.78 0.44 

Condition Camera: Public Self- Consciousness -0.02 0.03 -0.78 0.44 
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4.4.2.3.  Interdependence Scores as Moderator of Surveillance Cue Effects on Destruction 

Rates 

 In Study 4 there was no significant interaction effect between the eyes condition, 

interdependence scores and destruction rates.  However, the camera and interdependence 

score interaction did have a significant effect on destruction rates, b = -0.29, SE = 0.14, p = 

.03 (see Table 4.19.).  Figure 4.13. shows that highly independent participants destroyed 

less in the camera condition than in the control, whereas the more interdependent 

participants destroyed at similar rates irrespective of condition. 

 

Table 4.19.  Study 3. Poisson GLM Examining Destruction rates in the JoD by Condition, 
Independent-Interdependent Self-Construal  

B SE B Z P 

Constant 0.99 0.07 13.61 <0.001*** 

Condition: Eyes -0.22 0.11 -1.97 0.05* 

Condition: Camera -0.46 0.14 -3.28 0.001** 

Independence-Interdependence 0.07 0.07 1.01 0.31 

Condition Eyes: Independence-

Interdependence 

-0.06 0.12 -0.53 0.59 

Condition Camera: Independence-

Interdependence 

-0.29 0.14 -2.09 0.03* 
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4.4.2.4.  Social Value Orientation as Moderator of Surveillance Cue Effects on Destruction 

Rates 

 In study 4 there were no significant interaction effects between SVO Scores and 

surveillance condition on destruction rates (Table 4.20). 

 

 

 

 

 

Table 4.20.  Study 4. Poisson GLM Examining Destruction rates in the JoD by Condition, 
SVO Score  

B SE B Z P 

Figure 4.13.  Study 4.  The influence of Independent-Interdependent Self-Construal on 
Destruction Rates in the Joy of Destruction Game. 
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Table 4.20.  Study 4. Poisson GLM Examining Destruction rates in the JoD by Condition, 
SVO Score 
Constant 0.91 0.16 5.85 <.001*** 

Condition: Eyes -0.27 0.21 -1.28 .20 

Condition: Camera -0.18 0.23 -0.78 .44 

SVO Score 0.001 0.003 0.31 .58 

Condition Eyes: SVO Score 0.001 0.003 -0.82 .76 

Condition Camera: SVO Score -0.002 0.004 -0.82 .41 

 

4.4.2.5.  Religiosity as Moderator of Surveillance Cue Effects on Destruction Rates 

In study 4, there was a significant effect of centrality of religion score on destruction 

(b = 0.03, SE = 0.07, p < 01), but no significant interaction by condition (see Table 4.21).  

Higher CRS Scores predicted increased destruction in the control and camera condition but 

not in the control as Figure 4.14 shows. 

Table 4.21.  Study 4. Poisson GLM Examining Destruction rates in the JoD by Condition, 
Religiosity  

B SE B Z P 

Constant 0.49 0.18 2.69 <.01** 

Condition: Eyes 0.21 0..28 0.73 .47 

Condition: Camera -0.51 0.30 -1.67 .09 . 

Centrality of Religion Score (CRS) 0.23 0.07 3.09 .002** 

Condition Eyes: CRS -0.20 0.12 -1.58 .11 

Condition Camera: CRS 0.04 0.11 0.38 .71 

 

 

Figure 4.14.  Study 4.  The influence of Centrality of Religion on Destruction Rates in 
the Joy of Destruction Game. 



4. Studies 2-4: Perceived Surveillance & Malicious Behaviour in the Joy of Destruction 
Game 

213 

 

4.4.3. Study 4 Discussion 

 The absence of any difference in destruction rates between Studies 2, 3 & 4 suggests 

that reducing perceive anonymity, or psychological distance, by removing the dice roll in the 

calculation of participant outcomes had no effect.  This contradicts the findings of Abbink 

and Sadrieh (2009) and Abbink and Herrmann (2011) who found that such a change did 

reduce destruction rates.  Similarly, we again failed to replicate Baillon et al. (2013) finding 

no influence of eye cues on destruction decisions.  Again, as with studies 2 & 3, we failed to 

replicate Pfattheicher and Keller (2015), finding no influence of eye cues on public self-

consciousness scores. 

 

 Looking for interaction effects, we found that as interdependence increased, 

destruction decreased in the camera condition, mirroring the effect found in Study 2, whereas 
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in Study 3 there was no effect.  This finding begins to suggest that the presence of a camera 

may predict lower destruction rates as individual’s interdependence scores increase. 

In study 4 as religion increased, destruction increased in the control and camera 

condition, but not in the eyes condition.  Study 2 also found that increasing religiosity 

interacted with the presence of a camera to predict higher destruction but found that 

increasing religiosity predicted decreased destruction in the eyes condition.  In the control 

condition the interaction effects were reversed between study 2 and study 4: increasing 

religiosity predicted lower destruction in the control in study 2, but higher destruction in 

study 4. 

Since there were no significant differences in destruction rates, our primary dependent 

variable in our 3 JoD studies, we aggregated our results to explore the effects through the 

larger combined sample size of N = 592.
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4.5.   Aggregate Analysis 

4.5.1.   Aggregate JOD Game Results 

 Table 4.22 compares studies 2, 3 & 4.  We can see that there were no significant 

differences in either destruction rates, H(2) = 1.35, p = .51, nor in public self-consciousness, 

H(2) = 1.49, p = .48, between studies 2, 3 and 4.  Comparing individual difference measures 

across the three experiments there was a significant reduction in independent-interdependent 

self-construal scores between experiments.  Participants were less interdependent in Study 3 

(Mdn = - 0.16) than in Study 2 (Mdn = 4.68), but as seen in Table 4.22, not significantly so.  

Table 4.22 also shows that in Study 4, participants were less interdependent still (Mdn = -

0.27) and that this difference was significant.  Participants’ SVO scores were significantly 

lower in Study 4 from in Studies 2 and 3, an increase accounted for by an increase in the 

number and proportion of individualists in Study 4 (29% of participants in Study 4 self-

reported as individualists, a total of 56, whereas in Study 2 the figures were 4.4%, a total of 9 

participants, and in Study 3 the proportion was 4.1% a total of 8 participants.  Whether this 

was due to failed randomisation or was a real difference induced by condition cannot be 

known, but since our primary dependent variables – destruction and public self-consciousness 

did not differ between experiments we were justified in analysed our data in the aggregate 

across all three experiments.    
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Table 4.22. Summary Statistics Comparing Studies 2-4 

  Study 2  Study 3  Study 4  Test 

Statistic 

P Test 

N  206  194  192     

Male/Female/Unknown  137/64/5  91/102/1  104/87/1     

Destruction (0-1) median [IQR] 0.10 [0.00, 0.50] 0.20 [0.00, 0.50] 0.10 [0.00, 0.43] H = 1.35 .51 K-W 

Expected Destruction median [IQR] 0.40 [0.00, 0.50] 0.40 [0.00, 0.50] 0.30 [0.00, 0.50] H =  0.72 .70 K-W 

Public Self-

Consciousness 

median [IQR] 11.00 [6.00, 20.00] 10.00 [6.00, 

15.00] 

10.50 [7.00, 

16.00] 

H = 1.49 .48 K-W 

Independence-

Interdependence 

mean (sd) 4.68 (0.72) -0.16 (0.88) -0.27 (0.93) F = 8.91 < .001** ANOVA 

SVO Score median [IQR] 44.00 [42.05, 

45.00] 

44.00 [40.46, 

45.00] 

28.24 [18.15, 

34.88] 

H = 246.64 < .001 K-W 

SVO Cat Prosocial (%) 196 (95.1) 186 (95.9) 132 (68.8)    

CRS Score median [IQR] 1.80 [1.50, 2.40] 1.90 [1.40, 2.80] 1.80 [1.40, 2.50] H = 0.90 .34 K-W 

Values presented refer to the median, inter-quartile range, p-value and significance test associated with each variable. 
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 Table 4.23 provides summary statistics comparing our aggregated results from 

Studies 2, 3 and 4.  In the aggregate across experiments destruction rates were again 

significantly non-normal both by condition, Control W = 0.83, p < .001, Eyes W = 0.84, p < 

.001, Camera, W = 0.81,  p < .001 and across all conditions combined, W = 0.82, p < .001.  

The assumption of homogeneity of variance in destruction rates by condition was also 

violated, F(2, 589) = 3.78, p = .02. 

 Aggregating across all three studies, median destruction rates (Table 4.23.) did not 

differ significantly by condition, H(2) = 2.50, p = .29.   
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Table 4.23. JoD Results Aggregated Across All 3 Studies, Stratified by Condition 

 

  Control  Eyes  Camera  Test 

Statistic 

P Test 

N  216  199  177     

Male/Female/Unknown  116/96/2  107/90/0  109/67/0     

Destruction (0-1) median [IQR] 0.20 [0.00, 0.50] 0.10 [0.00, 0.50] 0.10 [0.00, 0.40] H = 2.50 .29 K-W 

Expected Destruction median [IQR] 0.30 [0.00, 0.50] 0.30 [0.00, 0.50] 0.30 [0.00, 0.50] H = 0.01 .99 K-W 

Public Self-

Consciousness 

median [IQR] 10.50 [7.00, 19.00] 10.00 [6.00, 15.00] 11.00 [6.00 19.00] H = 3.74 .15 K-W 

Independence-

Interdependence 

mean (sd) -0.07 (0.95) -0.08 (0.92) -0.18 (0.86) F = 0.87 .42  

SVO Score median [IQR] 40.86 [33.44, 45.00] 43.14 [31.56, 45.00] 41.97 [32.40, 44.00] H = 1.00 .61 K-W 

SVO Category Prosocial (%) 192 (88.9) 170 (85.4) 152 (85.9)    

CRS Score median [IQR] 1.90 [1.50, 2.60] 1.80 [1.40, 2.55] 1.90 [1.50, 2.50] H = 0.91 .64 K-W 

Values presented refer to the median, inter-quartile range, p-value and significance test associated with each variable. 
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  Logistic regression showed that in the aggregate, as in the individual studies, the 

model was no better than chance in predicting whether participants would destroy or not, 

Model c2(2) 1.09, p = .58 and consequently there were no significant differences in the 

probability of destroying or not by condition (Eyes z = -0.76, p = .45; Camera z = -0.28, p = 

.79).  The fit of our model was close to zero e.g. Hosmer-Lemeshow R2= .001 suggesting the 

presence or absence of surveillance cues is a very poor predictor of whether participants 

choose to destroy.  The aggregated odds ratios suggest that in fact the presence of eye cues 

predicted an increase in destruction of c.16%, though the confidence interval is very wide 

and crosses zero, OR =1.16, 95% CI = 0.79, 1.72.  The odds ratio in the camera condition 

suggested that camera presence predicted a decrease in destruction of c.6% but again the 

confidence interval was very wide, OR =.94, 95% CI = 0.63, 1.41.  The results of the logistic 

regression are in Table 4.24. 

Table 4.24. Logistic Regression of data aggregated across Studies 2-4 Condition vs Destroyed or 
Not 
 95% CI for odds ratio 

 B(SE) Lower Odds Ratio Upper 

Included     

  Constant 0.20    

 (0.14)    

  Eyes 0.15 0.79 1.16 1.72 

 (0.20)    

  Camera -0.06 0.63 0.94 1.41 

 (0.20)    

Note. R2= .001 (Hosmer-Lemeshow), .002 (Cox-Snell), .002 (Nagelkerke), Model c2(2) 1.09, p 
= .58 

 



4. Studies 2-4: Perceived Surveillance & Malicious Behaviour in the Joy of Destruction 
Game 

220 

As we can see from the four graphs at figure 4.15, most participants did not act 

antisocially/maliciously, choosing not to destroy regardless of condition.  The next most 

popular strategy involved choosing to destroy 50% of the time.  Our data demonstrates that 

most participants made at least one malicious decision in circumstances where there was no 

benefit to them in doing so, but that there was no effect of our surveillance variables on such 

behaviour.  Figure 4.16. shows that participants destroyed in proportion to the extent to which 

they expected others to destroy their allocation. 
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Figure 4.15.  Distribution (%) of Decisions to Destroy by Participant in the Joy of Destruction Task 

Study 3: Online replication of Study 1 

Study 2: Laboratory Study       Study 4: Online extension of Study 2, removing the hidden condition 

Distribution of decisions aggregated across experiments 2-4 
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4.5.2.   Public Self Consciousness and Surveillance Cues 

Public self-consciousness in the Eyes (N=199, Mdn=10.00, IQR = 6.00, 15.00) and 

Camera (N=177, Mdn = 11.00, IQR = 6.00, 19.00) conditions, did not significantly differ 

from self-reported public-self-consciousness in the Control (N = 216, Mdn =10.50, IQR = 

7.00, 19.00), H(2) = 3.47, p = .15 (see Figure 20) 

4.5.3.   Public Self Consciousness as Moderator of Surveillance Cue Effects on 

Destruction Rates 

 Our Poisson GLM (Table 4.25.) explored whether those that were high in public self-

consciousness were more influenced by surveillance cues.  We predicted that in the eyes and 

camera conditions the higher a participants’ public self-consciousness score the less they 

would destroy, whereas in the control condition there should be no difference between 

participants, or perhaps high public self-consciousness individuals would destroy more.  The 

Figure 4.16. Aggregate Analysis: Mean Expected Destruction by Mean 
Destruction 
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main finding from our aggregate results is clear in the scatterplot at Figure 4.17. There was 

little meaningful difference between destruction rates by condition and little to no meaningful 

interaction effect with public self-consciousness. Participants destroyed consistently around 

2-3 times of the maximum 10 possible.  The overlapping confidence intervals and the 

contradictory direction of the significant effects found in Study 2 when compared with Study 

3, the absence of significant effects in Study 4 and the increasing convergence of the betas by 

condition in our aggregate analysis suggests we should be cautious in interpreting these 

significant results as meaningful. 

Table 4.25. Aggregate Analysis. Poisson GLM Examining Destruction rates in the JoD by 
Condition, Public Self-Consciousness   

B SE B Z P 

Constant 1.21 0.09 13.85 <.001*** 

Condition: Eyes -0.30 0.13 -2.37 .02 * 

Condition: Camera -0.36 0.14 -2.51 .01 * 

Public Self-Consciousness -0.02 0.01 -3.13 .002 ** 

Condition Eyes: Public Self-Consciousness 0.02 0.01 2.01 .04* 

Condition Camera: Public Self- Consciousness 0.01 0.01 1.01 .31 
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4.5.4.   Interdependence Scores and Surveillance Cues as Moderator of Surveillance Cue 

Effects on Destruction Rates 

Table 4.26 shows there was a significant interaction between condition, destruction 

rates and participants’ score on the continuous independent-interdependent self-construal 

scale. 

 

 

 

 

Figure 4.17.  Aggregate Analysis.  The influence of Public Self-Consciousness (PubSC) 
on Destruction Rates in the Joy of Destruction Game. 
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Table 4.26.  Aggregate Analysis. Poisson GLM Examining Destruction rates in the JoD by 

Condition, Independence-Interdependent Self-Construal. 
 

B SE B Z P 

Constant 0.97 0.04 22.98 <.001 

*** 

Condition: Eyes -0.07 0.06 -1.10 .27 

Condition: Camera -0.26 0.07 -3.74 <.001*** 

Independence-Interdependence 0.08 0.04 1.72 .09 . 

Condition Eyes: Independence-Interdependence 0.09 0.07 1.33 .18 

Condition Camera: Independence-Interdependence -0.18 0.07 -2.40 .02 * 

  

 Figure 4.18 shows that in the Control and Eyes conditions the more interdependent 

participants destroyed more than those who were more independent, as we would predict.  

We had also predicted that there would be an interaction between eye cues, interdependence 

scores and destruction rates but there was not. 
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4.5.5.   Social Value Orientation and Surveillance Cues as Moderator of Surveillance 

Cue Effects on Destruction Rates 

 In the aggregate analysis there was a main effect of SVO Score on destruction rates 

with high prosocials destroying less.  The significant interaction effects between both 

surveillance cues and SVO scores was driven by the stronger association between increasing 

prosociality and decreasing destruction in the control condition. (Table 4.27, Figure 4.19). 

 

 

 

 

Figure 4.18.  Aggregate Analysis.  The influence of Independent-Interdependent Self-
Construal on Destruction Rates in the Joy of Destruction Game. 
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Table 4.27.  Aggregate Analysis. Poisson GLM Examining Destruction rates in the JoD by 
Condition, SVO Score  

B SE B Z P 

Constant 1.51 0.13 12.00 <.001*** 

Condition: Eyes -0.41 0.17 -2.42 .02* 

Condition: Camera -0.79 0.21 -3.75 <.001*** 

SVO Score -

0.015 

0.003 -4.49 <.001*** 

Condition Eyes: SVO Score 0.01 0.004 2.06 .04* 

Condition Camera: SVO Score 0.02 0.01 2.78 .005** 

 

 

 

Figure 4.19.  Aggregate Analysis.  The influence of Social Value Orientation on 
Destruction Rates in the Joy of Destruction Game. 
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4.5.6.   Religiosity and Surveillance Cues as Moderator of Surveillance Cue Effects on 

Destruction Rates 

 There was no significant interaction between the eye cues condition, centrality of 

religion scores and destruction frequency (Table 4.28).  However, there was a significant 

interaction between the camera condition, participants’ centrality of religion scores and 

destruction.  Figure 4.20 shows that in the camera condition the more religious a participant, 

the more they destroyed, low religious participants destroyed significantly less frequently 

than similarly low religious participants in the control, while the highly religious destroyed 

more frequently in the presence of a camera than similarly highly religious participants in a 

no-camera control.  The correlation between greater centrality of religion in a participants’ 

life and higher destruction rates in the camera condition was consistent across all 3 studies.  

There was no consistent interaction effect between eye cues and condition on destruction 

rates. 

Table 4.28.  Aggregate Analysis. Poisson GLM Examining Destruction rates in the JoD by 
Condition, Religiosity  

B SE 

B 

Z P 

Constant 0.89 0.11 8.04 <.001*** 

Condition: Eyes 0.01 0.16 0.08 .93 

Condition: Camera -0.60 0.17 -3.45 <.001*** 

Centrality of Religion Score (CRS) 0.03 0.05 0.73 .47 

Condition Eyes: CRS -0.04 0.07 -0.53 .60 

Condition Camera: CRS 0.17 0.07 2.32 .02* 
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Figure 4.20.  Aggregate Analysis.  The influence of Centrality of Religion on 
Destruction Rates in the Joy of Destruction Game. 
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4.6.   Discussion 

 Across three experiments we found that participants were no more self-conscious in 

the presence of eye cues or a camera nor were they so when the data was analysed in the 

aggregate.  This is in contrast to the findings of Pfattheicher and Keller (2015), whose insight 

– that measuring public self-consciousness might be a good proxy for measuring how much 

participants felt watch – drove the inclusion of public self-consciousness scores in our study. 

Pfattheicher and Keller’s finding provided the best self-report measure that has yet been 

found to support the idea that watching eyes effects could be specifically attributed to making 

people feel more watched.  Experiments that find the presence of eye cues changed behaviour 

universally explain this effect by suggesting that the watching eyes cued an automatic 

mechanism that make people feel watched and activated implicit reputation management 

mechanisms (e.g. Haley & Fessler, 2005; Mifune, Hashimoto, & Yamagishi, 2010; Vaish, 

Kelsey, Tripathi, & Grossmann, 2017).  However, our failure to replicate Pfattheicher and 

Keller’s (2015) findings that eye cues reduce anti-social behaviour heightens questions within 

the field as to whether there really is a watching eyes effect.  For those who contend that 

there is, our failure to replicate leaves the field in need of greater evidence both for how they 

do so.  Our interaction effects between surveillance cue and self-consciousness scores were in 

the opposite direction to that hypothesised, were inconsistent, and absent both in Study 3 and 

the more highly powered aggregate analysis. 

 In none of our three experiments, nor in our analysis of all three in the aggregate did 

we find any convincing evidence for the effect of watching eyes on malicious behaviour.  

Thus, in our three experiments we failed to replicate Baillon et al.’s (2013) findings that eye 

cues reduced anti-social behaviour in the Joy of Destruction game.  Each of our individual 

experiments employed marginally more statistical power than Baillon et al., each was more 

carefully designed to elicit a watching eyes effect by using the posters incorporating a picture 
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of watching eyes from the papers by Nettle, Bateson and colleague at Newcastle University 

(rather than the image of the statue of Erasmus selected by Baillon and colleagues).  Both 

individually, and in aggregation, our studies failed to replicate any watching eyes effect on 

malicious behaviour.  Of course, it is possible that such an effect does exist as we explore in 

looking at the limitations of our research and suggestions for future studies.  However, the 

most parsimonious explanation is that there is no effect of watching eyes on malicious 

behaviour in the JoD, with Baillon et al the outlier as a false positive. 

 We also failed to replicate Abbink & Sadrieh (2009) and Abbink & Hermann (2011).  

Abbink & Sadrieh and Abbink & Hermann showed that even when people were anonymous 

they rarely acted maliciously (destruction rates average 8.5% and 11% respectively), 

suggesting that this was down to their concern for the psychological costs inflicted on the 

victim who would know that another human had inflicted harm on them.  However, once 

participants could hide behind the possibility that chance had inflicted harm on another such 

that their victim would be uncertain as to whether they were unlucky or whether they had 

been the subject of a malicious act, participants were twice as willing to inflict malicious 

harm.  Abbink & Hermann suggest this is because there is a pleasure to be derived from 

being nasty, or a joy to be taken in destruction.  However, our results showed that destruction 

rates remained consistent regardless of whether decisions were ‘hidden’ or not.  Since 

destruction rates did not differ significantly by condition we take destruction rates in the 

control condition as our illustrative baseline.  They showed little variation between studies.  

In Study 2 and 3, when chance ‘hid’ decisions, the mean destruction rate in the control was 

respectively 24% and 28%.  In Study 4, with the role of chance removed and decisions no 

longer ‘hidden’, the destruction rate was 26%. 

 We found no interaction between the eyes condition and the independence-

interdependence scale, failing to replicate Kitayama et al.’s (2004) findings that independent 
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participants destroyed more in the presence of social cues while more interdependent 

participants destroyed less.  However, we did find, in Studies 2, 4 and in the aggregate 

analysis, an interaction effect between the presence of a camera and participants’ 

independence-interdependence score that aligned with Kitayama’s prediction: the more 

independent destroyed more when a camera was present than in a control, the more 

interdependent destroyed less with a camera present than in its absence.  We should note that 

Study 3 found the opposite, although the interaction was not significant.  What can we 

conclude?  We might tentatively advance the hypothesis that surveillance cameras induce less 

malicious behaviour amongst the more interdependent, and greater malicious behaviour 

amongst the more independent.  With greater empirical support such a finding would have 

important policy implications, suggesting that in interdependent societies such as those in 

China and Japan camera surveillance would have broadly beneficial effects, reducing crime 

or fraud for example – much as Bentham predicted.  In more independent societies it might 

be actively counter-productive.  But we should be cautious of placing too much weight on 

findings that while statistically in significant in 2 of 3 studies as well as in the aggregate 

analysis of all 3 studies taken together, also showed overlapping confidence intervals in all 

studies and were contradicted in one of the three studies. 

 We found no consistent interaction effect of participants’ social value orientation and 

their centrality of religion score on destruction by condition.  We thereby failed to show, as 

Luo et al. (2016) had previously, that SVO score interacted with watching eyes to increase 

cooperative behaviour. 

 Nor did we find any evidence to support the supernatural surveillance hypothesis.  

Where the supernatural surveillance hypothesis would predict no difference in destruction 

rates between the control and surveillance cue conditions for the highly religious participants 

– since they always feel watched by God – we found conflicting effects in each study.  In the 
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aggregate we found no difference in destruction rates for low and highly religious 

participants in the control and eyes conditions, while in the camera condition the low 

religious destroyed less in the absence of a camera than low religious participants did in the 

control, and the highly religious destroyed more in the presence of a camera than in the 

control.  Thus, the effect of centrality of religion was highly inconsistent and cannot be said 

to have meaningfully influenced destruction rates by condition. 

 Our broad replication of previous Joy of Destruction findings – that people will act 

maliciously even when there is no incentive to do so - is notable.  Some 44% (N=261) of 

participants followed the income-maximising and non-malicious and rational path of never 

choosing to pay to reduce a partner’s income.  Over half our participants (56%, N = 331) 

chose to act maliciously at least once, and on average 24% (N=592) of decisions made were 

malicious.  These findings seem at face value to be either profoundly irrational, or perhaps to 

indicate that there is something sinister in many of us - a pleasure to be found in being nasty, 

to paraphrase the title of Abbink & Sadrieh’s (2009) paper that introduced the JoD task.   

 Brañas-Garza, Espín, Exadaktylos, and Herrmann (2014) find evidence beyond the 

dictator game to suggest there exists a consistent number of people that will behave 

maliciously, finding 17% of participants in an ultimatum game that made unfair offers and 

rejected fair offers.  This evidence in turn aligns with that documented by Herrmann, Thöni, 

and Gächter (2008) in participant pools across 16 different nations, with anti-social 

punishment consistently present. But this may be an over-simplification.  Leibbrandt and 

Lopez-Perez (2011) showed that inequality aversion can be so extreme that third parties will 

pay to punish even those who always act fairly, if the net result of not doing so would be that 

that fair individual ends up with larger share of the collective wealth than those they have 

interacted with.  
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 This apparent envy or resentment leading people to punish even those who have done 

no wrong, might explain actions within the JoD.  It is possible that participants feared that 

others might be maliciously reducing their income, and wished to ‘even the score’.  Indeed 

Cox & Li (2012) have shown that in economic games obfuscating whether someone has been 

betrayed or not increases their tendency to betray, compared to when decisions are 

transparent.  Thus, inequality aversion might in part explain our findings.  If so, it is notable 

that expected destruction was consistently higher than actual destruction – suggesting 

participants were willing to tolerate some inequality but tried to insure themselves against 

being too naïve. 

 Our survey ended with an exit question which asked participants why they made the 

decisions they had in the first task (the JoD game).  Responses suggest that at least for some, 

inequality aversion was the motivation and fear of exploitation was a motivating factor, while 

for others, actions were based on the golden rule of ‘not doing unto others as you would not 

have done unto you’. 

It is possible that the task used here lacks ecological validity.  Although paying a cost 

to punish is irrational when viewed from the deep logic of evolution – reducing one’s fitness 

for no gain - proximate mechanisms might explain it.  As previously mentioned Krasnow & 

Delton (2016) argue that deep evolutionary logic renders our love of dense, fatty, sugary, 

high calorie foods rational and adaptive even while the expression of this love in the modern 

context renders us obese and the behaviour damaging.  Similarly, they suggest that the male 

desire for females taking the contraceptive pill is not adaptive but is triggered by proximate 

mechanisms – the desire to produce offspring - that were adaptively rational in our early 

evolutionary context.  Both are examples of proximate mechanisms misfiring while the deep 

evolutionary logic remains sound.  In the JoD, the absence of feedback on others decisions 

lacks ecological validity, and thus destruction may reflect the misfiring of a proximate 
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mechanism that has evolved to expect others to defect some of the time and thus causes us to 

punish to reduce defection.  In this understanding, destruction becomes rational from the 

perspective of the proximate logic of the evolutionary mechanism. 

Finally, if we consider human decision-making at a collective, or a systems level, we 

should consider the import of errors, noise, non-conformity or dissent as an explanation for 

the decisions to destroy.  Shirado and Christakis (2017) have shown that the introduction of 

‘noisy agents’, bots that produce random decisions, can improve human coordination and 

help resolve collective action problems.  In their study, bots that made random decisions 

alongside optimal ones at a rate of 10% helped increase problem solving rates and speed.  

85% of those networks with the ‘noise’ solved the problems within 5 minutes, whereas only 

67% of those without any noise were resolved within the same time frame.  Such models may 

have utility in resolving local-global coordination problems in real-world settings (Gächter, 

2017).  It might be that groups require the noise of decisions that go against the consensus.  

Thus, whether individuals were motivated to destroy by obdurate non-conformity (an inverse 

form of experimenter demand effects), the desire to dissent or just to create some ‘noise’, at a 

systems level these decisions might have met a deeper evolutionary imperative that requires 

random individual errors to improve cooperation and enhance collective performance.  

Further evidence for this idea comes from Efferson et al (2008).  Efferson found in his 

economic game that 30% of participants left money on the table rather than conform, 

suggesting that perhaps these are the “mavericks” that social innovation needs – people who 

refuse to conform.  Maybe the JoD is about divergence, not just influence or maliciousness? 

4.7.   Limitations 

 The Joy of Destruction game conflates prosocial and selfish actions.  To illustrate: if I 

am ruthlessly self-interested and rational I don’t destroy in order to maximise my income.  
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Similarly, if I am deeply altruistic I don’t destroy in order to maximise the other’s income.  

And again, if I am aim to balance my self-interest with that of others, that is if I am 

committed to fairness, I don’t destroy in order to maximise mutual incomes.  In a sense this is 

unavoidable as we want to identify, isolate and test surveillance cues’ effects on malicious 

behaviour as the least contestable form of anti-social behaviour.  It is reasonable to suggest 

that if eye cues make us feel watched they might influence the selfish the most – those who 

would maximise their own advantage whenever they feel they can, but manage the 

impression they make on others carefully to ensure they do not lose the benefits of a good 

reputation.  Perhaps next most affected might be altruists and the prosocial.  In Chapter 3 we 

discussed at length the implications for the watching eyes effect of research suggesting that 

generosity is not always good for one’s reputation, and extreme generosity can be bad for it 

(Klein & Epley, 2014; Klein, Grossmann, Uskul, Kraus, & Epley, 2015).  If this is so, 

altruists and the prosocial might be more generous when anonymous, but less so as 

anonymity is decreased – therefore more influenced by eye cues than the actively malicious.  

In our study, altruists and the prosocial, like the selfish, would not destroy at all in order to 

maximise others’ incomes.  The design of the Joy of Destruction task isolates the malicious at 

the expense of not being able to test for differences in the behaviour of the selfish, prosocial 

and altruistic. 

The significant correlation between expected destruction and the decision to destroy 

also raises questions as to whether we can describe these decisions as malicious.  If 

participants destroy because they think others will do the same perhaps they can be said to be 

seeking income equality and fairness in outcomes for both parties through mirroring their 

partners’ expected decisions.  Similarly, we might consider this in light of Fenigstein & 

Abrams (1993) – who found that the presence of a camera increased people’s sense that 

others shared their outlook on the world ‘a false consensus effect’ – it might be that 

participants listened to this worry more in the presence of eye cues and cameras, off-setting 
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the cueing of reputational worry that they might be perceived as acting maliciously with the 

fear they might being seen as naïve and exploitable.   

Relatedly, it is possible that people were motivated to destroy not by a pleasure to be 

found in being nasty but rather by the desire for influence.  A recent laboratory-based 

experiment demonstrated that people were willing to pay for influence in simulated social 

settings even when that influence brought them no personal gain (Hertz, 2018).  Sadrieh and 

Schröder (2012), tested the hypothesis that altruists and the malicious might not be separate 

groups at the opposite end of an anti-to-pro social spectrum, but rather that they might just be 

one group with a desire to influence others.  They ran public goods games in which it was 

possible to destroy the income of others, to altruistically give to others or to maximise payoff 

to self.  They found that one third of participants were those with ‘a desire to influence 

others’ and would give or destroy to do so.  A further third were payoff maximisers, and a 

final third were solely prosocial.  This finding suggests the JoD might be confounding the 

desire to influence with malicious behaviour since in our task the two are the same. 

An extension of this idea, that people in our task might have been more interested in 

influence than in hurting others, can be found if we consider effectance motivation.  

Described in a theory first put forward by R. W. White (1959) effectance motivation 

describes the  human drive to manipulate and experiment with elements in the world in a 

‘cycle of transaction’ involving stimulation for the sake of novelty, to deliver a feeling of 

efficacy, or discover the limits of our efficacy – thus people might have been choosing to 

destroy out of curiosity, just to see what happens rather than sitting ‘doing nothing’ 

throughout the task (See also: Harter, 1978; or for the related self-determination theory: Ryan 

and Deci, 2000).  

A neat demonstration of effectance motivation can be found in a study by T. D. 

Wilson et al. (2014).  They found that people’s desire to influence extends beyond 
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influencing others, to the desire to influence the environment even when that comes at a cost.  

First they asked participants to rate the pleasure or pain of a range of stimuli, such as viewing 

attractive photographs or experiencing electric shocks, before stating how much they would 

pay to experience or avoid the same stimuli again. Many said they would pay to avoid the 

electric shocks again.  The participants were then put in isolation to see how they coped with 

‘being alone with their thoughts’, with the electric shock equipment present.  They were told 

they could use the equipment but there was no need to do so.  Yet still, of the participants 

who said they would pay to avoid being shocked again, 67% of men and 25% of women did 

give themselves an electric shock.  Many people preferred to be doing something rather than 

nothing, even if that something was negative.  We might interpret this as a need for influence 

over others, our environment or ourselves, particularly when there is nothing else to do.  

White’s effectance motivation and Wilson’s empirical demonstration of it suggest that 

‘maliciousness’ in our experiment might be confounded by the desire for influence of any 

kind over inactivity. 

A further challenge lies in the difficulty of preventing people feeling watched in the 

laboratory.  Participants know that their data is being collected.  Therefore, regardless of 

written assurances of data anonymity, the enclosed nature of the testing booths and the fact 

that they are alone in the room, the whole experiment is framed in a way to heighten self-

consciousness.  All of which allude to the possibility that under such circumstances it 

becomes impossible to have a true control condition, where people genuinely don’t feel 

watched.  In a recent experiment designed to test this idea Noah, Schul, and Mayo (2018) 

interpreted differences in participants perceptual fluency – the length of time they estimated it 

would take them to prepare a recipe - between participants who checked their name off a list, 

signed a consent form and then were handed a questionnaire (standard experimental design), 

and those handed a questionnaire in an envelope without checking their name of an 

attendance list and without signing a consent form (conveying greater anonymity) - as 
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suggesting that the standard baseline design of laboratory experiments might be enough to 

cue people to feel watched. 

4.8.   Further Research 

 Given that it may be that those most likely to be affected by eye cues, the altruistic 

and the selfish, were both unlikely to destroy within the design of the Joy of Destruction, it 

would be desirable to test the effect of eye cues and cameras on decisions when they can vary 

between generous, self-interested and malicious.  Tasks that allow both altruism and 

maliciousness (e.g. Sadrieh & Schröder, 2012) to explore whether it is those seeking 

influence that are affected by surveillance cues rather than the generous or the malicious 

might help to better understand the boundary conditions of any surveillance cue effect, or to 

add to the evidence suggesting just feeling watched does not influence behaviour.   

Future researchers might helpfully measure the dark triad personality traits of 

Machiavellianism, narcissism and psychopathy (Jones & Paulhus, 2013; Paulhus & Williams, 

2002), which are widely used measures of malicious behaviour, and despite limitations are 

currently the best psychological measure we have for such behaviour (for a review see King 

et al., 2018).  It would be useful to see whether the more malicious destroy more frequently 

than those low in maliciousness as a manipulation check to confirm that the JOD is testing 

maliciousness, as assumed in our studies and in prior uses of the task by other authors (e.g. 

Abbink and Sadrieh, 2009; Abbink & Hermann, 2009; Baillon, Selim and Van Dolder, 2013).  

It would also be valuable to understand if the more malicious are more or less affected by 

surveillance cues.
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5 
Study 5 Watching Eyes on Crime in Hereford: A 
Collaborative Field Experiment  
 
 

“For the eyes of the LORD run to 
and fro throughout the whole 

earth…” 

2 Chronicles 16:9 

In a field study we examined the effect of signs bearing watching eyes (and other 

priming images) on crime over 7 months at 9 locations across the town of Hereford, West 

Mercia, UK.  Additional priming cues included pictures of surveillance cameras and a police 

logo, as well as all-capitals text slogans such as ‘CYCLE THIEVES WE ARE WATCHING 

YOU’.  With the priming cues layered in this way it is not possible to isolate ‘what worked’ 

in our intervention.  However, we can say that the presence of the signs correlated with 

statistically significant decreases in crime at 3 of 9 locations, and that crime or antisocial 

behaviour reduced at every site where signs were erected.  Additionally, at 6 of 9 sites 

anecdotal reports from local ‘guardians’ suggested there had been much larger reductions in 

crime than we were able to record in police calls or independent measures.  Most strikingly, 

at the 3 sites where data was most accurately collected, a major High Street clothing store, a 

hospital cycle shed, and a fly-tipping site we find a 27%, 100% and 100% reduction in crime 

following the installation of the signs. 
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5. Watching Eyes on Crime in Hereford 

5.1.   Introduction 

This chapter reports the results of the first of two field studies exploring the 

effectiveness of using signs bearing images of eyes and other cues in reducing crime and anti-

social behaviour.  These results are presented in the context of the watching eyes literature, 

but it is important to note that this study, as with others such as the landmark Newcastle 

University study by Nettle et al. (2012), might better be described as an examination of 

layered priming effects.  We applied three principle primes: a simple signage intervention, 

the presence of eye cues, and an authority prime via the inclusion of a police logo. We 

discuss the opportunities and challenges involved in running collaborative field experiments 

and offer some lessons for others engaging in such partnerships. 

 Chapter 3’s systematic review and meta-analysis suggested that eye cues might 

reduce anti-social behaviour by as much as 35% .  However, in three well-controlled studies 

with large sample sizes (Chapter 4) no effect of eye cues on anti-social behaviour were found.  

Since over half (8 of 15) of the experiments included in the meta-analysis were field 

experiments, it is possible that eye cue effects on anti-social behaviour are more consistent in 

the field.   There is some evidence that make this a plausible explanation.  Burnham (2003) 

posited that in laboratory experiments it is very difficult to create a situation in which a 

participant does not perceive their actions to be ‘watched’ in some way.  Their anonymity 

might be assured in pre-experiment briefings but participants know their behaviour is being 

measured and recorded – that’s the point of psychology experiments.  Implicitly priming 

participants to feel watched is unintentionally and unavoidably intrinsic to all laboratory 

experiments.  Additionally, some participants, perhaps most, will be aware that psychology 

experiments often involve deception that isn’t revealed at the start.  Consequently, assurances 
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of privacy may not be enough to avoid implicit or explicit concerns to the contrary.  Some 

researchers have eschewed the use of computers for much the same reason - since 

participants can never be sure exactly what the computer is recording in contrast to pen and 

paper studies (Bolton & Zwick, 1995).  Consequently, we developed a collaborative 

partnership with West Mercia Police to instigate a crime reduction initiative testing the 

watching eyes effect on anti-social behaviour in a naturalistic environment. 

It is not possible to isolate the effect of watching eyes from other cues in our design.  

Research in the 1970s showed that just the presence of a simple sign (text only) can be 

enough to reduce criminal behaviours (McNees, Egli, Marshall, Schnelle, & Risley, 1976), so 

it might just be the text in, or presence of, the sign that led to a reduction in anti-social 

behaviours.  Our signs also incorporated prominent police and business logos.  Cialdini’s 

influential work on persuasion suggests that authority appeals, the invocation of authority, 

even if merely carried by a symbol, can help to change behaviours (Cialdini, 2007).  Related 

if limited evidence supports his assertion in studies looking at the use of titles and authority 

appeals in email scams and on the effect of authority appeals conveyed via smart dress and 

uniforms  (Archer, 2017; Bushman, 1984) and of course there is the foundational body of 

work on compliance to authority developed by Milgram in the 1960s and now well 

established in social psychology (T. Blass, 1991; Thomas Blass, 2012; Burger, 2009; 

Milgram, 1963, 1974, 1977; Reicher & Haslam, 2011; Stanley, 1974).  Consequently, it 

might be that police and business logos caused people to be more aware of authority and thus 

improve their behaviours.  Finally, the presence of a CCTV camera logo might have caused 

reductions in anti-social behaviour, since an observer might reasonably assume that they are 

being filmed by CCTV.  That the presence of CCTV can, in certain limited and discrete 

circumstances, cause reductions in crime has been demonstrated in meta-analysis by Welsh 

and Farrington (2009) and others as described in Chapter 1.  We must be careful when 
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ascribing causality to any single element of our signs, since all aspects might have some 

influence based on prior research. 

 The competing imperatives of the researchers, that is our need for carefully balanced 

and crafted experimental design to isolate the effects of ‘watching eyes’ from potentially 

confounding factors, and those of the police service, that is the need to maximise the potential 

effectiveness of the intervention to minimise criminal and anti-social behaviours, required 

compromise.  Consequently, ours was a layered priming effects study.   

5.2.   Method 

5.2.1. Design 

 The dominant intervention was the picture of watching eyes, but also present was a 

stylized image of a CCTV camera, instructive text in red & white, and the various police, 

commercial and council logos. 

5.2.2. Study Sites 

The sites selected were chosen by Hereford Police.  Where the signs were to be 

erected in commercial premises consultation with the store manager was necessary.  The 

necessity of such consultation prevented the experiment being as controlled as we would 

have wished, since as least some of those reporting criminal or anti-social behaviour at 

McDonalds and the country clothing store would know of the intervention we had put in 

place.  The same limitation applied to Hereford Cathedral where the small number of staff all 

knew the signs had been put up, and at Aylestone Park, where the residents association had to 

be informed.  Similarly the gamekeeper at Huntsham Bridge and the caretaker at the school at 

the fly-tipping site had to give their permission for the signs to be put up and thus their 

reports were not independent of the intervention.  In the case of the fashion store blinding 
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was maintained as the analysis was run on stock loss data and not on calls to the police.   The 

sites are listed at table 5.1. along with a brief description of the location, the type of 

behaviour we sought to affect, and the outcome measure used. 

Table 5.1. 
 
Intervention Site Listings 
 

 

Serial Location Description Behaviour 
Targeted 

Outcome 
measure 

Additional 
Signs 
Present? 

(1) McDonalds Fast food chain Anti-
social 
behaviour  

Customer 
complaints & 
calls to the 
police 

Y 

(2) Hereford Country 
Hospital 

A large bike shed 
at Hereford 
Hospital 

Cycle 
theft 

Recorded cycle 
thefts 

N 

(3) Country Clothing 
& Guns Store 

Independent 
retailer 

Stock 
theft 

Stock loss 
figures at audit 

N 

(4) High Street 
Fashion Store 

Well-known high 
street fashion 
chain 

Stock 
theft 

Stock loss 
figures at audit 

Y 

(5) Hereford 
Cathedral Toilets 

Single unisex and 
disable toilet  

Heroin-
taking 

Incidents 
logged by the 
Verger 

Y 

(6) Aylestone Park A children’s 
playground, 
playing fields, 
recreation area 

Speeding, 
and anti-
social 
driving 

Calls to the 
police 

Y 

(7) Rural road-side 
land adjacent to a 
primary school 

An area frequently 
misused for fly-
tipping 

Fly-
tipping 

Incidents 
reported to the 
police or noted 
by the school 
caretaker 

Y 

(8) Huntsham Bridge 
area of the Wye 
Valley and Forest 
of Dean 

Private forested 
estate and game 
area 

Poaching Poaching rates 
reported by 
gamekeeper 

N 

(9) Hereford City 
Centre 
 

A pedestrianised 
intersection 

Cycling Number of 
cyclists failing 
to dismount 

Y 
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5.2.3. Stimuli 

The stimuli used were commercially available signs designed, purchased, and 

installed by Hereford Police.  Figure 1 shows the priming signs used.  Additional 

informational signs were also placed in some locations as indicated in Table 1 and these are 

shown in figure 2. 

 

 

Figure 5.1. Priming Signs Used in The Hereford Study 
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5.2.4. Data Recording 

 Data recording was conducted by Hereford Police based on West Mercia Police’s 

collation of calls made to the police seven months prior to the intervention and for the seven 

months of the intervention.  Data was also provided by managers, staff and other personnel 

who were on site at each location.  Additional qualitative data was collected via a survey 

designed as a simple questionnaire sent to business owners and data collectors by West 

Mercia Police asking for all quantitative data that might be relevant to be provided and for 

their qualitative assessment of the effectiveness of the intervention. 

Both the police and I as the researcher requested detailed and carefully recorded data 

on shop lifting from the two retail outlets – the fashion store and the country clothing & gun 

store.  In the case of the latter, despite prior agreement, data was only provided anecdotally 

with the store owner reporting that stock loss was little changed but that he’d found fewer 

discarded tags in the changing rooms after putting up the signs – discarded tags in the 

changing rooms being a sign of shoplifting.  Clearly, we could not conduct analysis on this.  

At Hereford Cathedral the arrest of a known drug user during the intervention’s data-

recording period, in addition to an increased police presence in the area, confounded our 

results.  Moreover, there were data recording limitations at the Cathedral that prevented 

Figure 5.2. Additional Signs Used in Hereford 
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reliable statistical analysis being undertaken.  Specifically, the verger’s records were at times 

unclear being maintained in a paper log, and the one post-arrest drug incident recorded turned 

out to be a Halloween prank.  Likewise, in the intervention in the Forest of Wye to reduce 

poaching, data was not recorded with the rigour required to support statistical analysis.  

Finally, the intervention in the City Centre to encourage cyclists to alight when traversing a 

pedestrian area was ended prematurely by the local council, with insufficient data recorded to 

enable analysis.  Aware that we might be accused of excluding negative findings it should be 

noted that at all those locations excluded, those involved suggested the intervention had been 

effective.  Had we included their ‘data’ it would have strengthened our findings.  See 

discussion for further details. 

5.2.5. Data Plan. 

 Analysis of before and after data, that is, calls to the police in the case of McDonald’s 

and Aylestone Park, cycle thefts as recorded by staff at the Hospital, and stock-loss figures in 

the case of the clothing store, were used to calculate odds ratios and to conduct the Pearson’s 

Chi Squared based on expected values in lieu of a control condition.  For count data with a 

value of zero the Haldane-Anscombe (H-A) correction was applied adding 0.5 to all count 

data (Lawson, 2004; Ruxton & Neuhäuser, 2012). 
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5.3.   Results 

 Table 5.2. displays the results from our layered priming intervention.  There were 

significant reductions in cycle theft at the hospital, !"(1) = 9.59, OR = 0.45, CI= 0.00, 0.35, 

p<.01, on shop lifting at the High Street Fashion Store, !"(1) = 16.45, OR = 1.38, CI= 1.11, 

1.72, 2.32, p<.001, and on fly-tipping site at the rural roadside location, !"(1) = 29.03, OR 

=0.02 , CI= 0.00, 0.14, p<.0001.  There was no significant effect on antisocial behaviour at 

McDonald’s, !"(1) = 10.08, OR = 0.86, CI= 0.72, 0.96, p = .55, or on antisocial driving at 

Aylestone Park, !"(1) = 0.08, OR = 0.85, CI= 0.42, 1.00, p = 0.78.  Notably, there were 

reductions in crime or antisocial behaviour at every site where data was available.  Problems 

with data collection arose at the other locations and no data was available for analysis.  The 

data collection issues are described in the discussion. 
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Table 5.2. 
 
Frequency of Antisocial Behaviour at 9 Experimental Locations.  Table displays observed 
frequencies of antisocial behavior (Oi), before and after the intervention, and expected 
frequencies (Ei), along with the Pearson Chi Square statistic and associated statistics.  H-A = 
indicates the Haldane-Anscombe correction was applied to counts of zero to enable calculation 
of expected frequencies.  N/A = Not Applicable, those sites where data collection problems 
prevented evaluation. 
 
  Anti-Social 

Behaviour 
Before 

 Anti-Social 
Behaviour 
After 

    

Location  Oi Ei  Oi Ei !"(1) OR CI p  
McDonalds Anti-

social 
behaviour  

38 35.5  33 35.5 0.35 0.86 0.72, 
0.96 

0.55  

Hereford 
Country 
Hospital 

Cycle 
theft 

11.5 6  0.5 6 9.59 0.45 0.00, 
0.35 

<.01 H-A 
applied 

Country 
Clothing & 
Guns Store 

Stock 
theft 

N/A N/A  N/A N/A N/A N/A N/A N/A  

High Street 
Fashion 
Store 

Stock 
theft 

374 322.5  271 322.5 16.45 0.72 1.11, 
1.72 

<.0001  

Hereford 
Cathedral 
Toilets 

Heroin-
taking 

N/A N/A  N/A N/A N/A N/A N/A N/A  

Aylestone 
Park 

Speeding, 
and anti-
social 
driving 

7 6.5  6 6.5 0.08 0.85 0.42, 
1.00 

0.78  

Rural road-
side land 
adjacent to 
a primary 
school 

Fly-
tipping 

30.5 15.5  0.5 15.5 29.03 0.02 0.00, 
0.14 

<.0001 H-A 
applied 

Huntsham 
Bridge area 
of the Wye 
Valley and 
Forest of 
Dean 

Poaching N/A N/A  N/A N/A N/A N/A N/A N/A  

Hereford 
City Centre 
 

Cycling N/A N/A  N/A N/A N/A N/A N/A N/A  
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5.4.   Discussion 

 The franchise manager in McDonalds reported a dramatic reduction in anti-social 

behaviour in the restaurant following the start of the intervention.  He suggested this was 

reflected in a c.70% reduction in the number of customer complaints recorded after the 

intervention began, but despite multiple enquires and requests, he was unfortunately unable to 

provide this data to the police or the researchers due to data storage and sharing policies 

within McDonalds – they do not hold data for longer than 6 months and don’t make customer 

complaints data available externally.  We found no effect of eye cues at McDonalds based on 

the number of calls made to the police before and after.  Similarly, the Aylestone Park 

signage intervention was rated a success by the Park Association who reported that prior to 

the signs being erected there were incidents of anti-social driving in the park 5 nights out of 

7, with this falling to almost zero after the signs were put up.  However, this reporting was 

not considered sufficiently independent or systematic to be relied upon.  Police calls data 

showed no significant before/after difference. 

 Our High Street Fashion store reported a significant reduction in the stock lost during 

the months the watching eyes intervention ran for, with losses down 27% from £374 per 

week to £271 per week following the erection of eyes signs in the changing rooms.  Our 

statistical analysis supported their claim to significance X2(1) = 16.45 p <.0001.  Similarly, 

Hereford County Hospital reported a dramatic reduction in cycle theft, with 11 stolen in the 7 

months prior to the intervention starting and 0 in the 7 months after the signs were put up 

X2(1) = 9.59 p <.01. 

 The police received zero reports of fly-tipping post intervention compared with 30 in 

the 7 months prior, X2(1) = 29.03 p <.0001.  This result was so surprising that further 

enquiries were made to understand if anything else might have changed to bring about such a 
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dramatic result.  Both the police officer responsible for the area and the caretaker at the local 

school provided assurances that there had been nothing else to account for the change. 

 The Gamekeeper from Huntsham Bridge reported an 80% reduction in poaching after 

he placed the signs up, noting, without a hint of irony: “We must be getting under 

somebody’s skin because the signs were stolen!”.   That the signs had been put up at 

significant height, thus requiring the use of a ladder for the removal, would seem to support 

his claim.  However, the only reporting available was the Gamekeeper’s anecdotal evidence.  

No independently or systematically collected data was available to confirm his claims.  

The present research replicates the dramatic effect of signs bearing watching eyes and 

text found by Nettle et al. (2012) whose study, if you recall, showed that cycle crime reduced 

by 62% over 12 months at sheds with the signs, and rose by 65% at sheds where the signs 

were not put up.  In fact, our study went considerably further finding that the signs reduced 

cycle crime by 100%.  Unfortunately, we were not able to track cycle crime at alternate sheds 

where the signs were not put up and thus were unable to either provide a baseline or to look 

for evidence of displacement.  Similarly, dramatic results were found with the ending of fly-

tipping following erection of the signs at a site which had seen 30 fly-tipping incidents 

previously, and saw zero after - a dramatic result that exceeded our expectations.  These 

findings certainly suggest signage interventions can be effective, and suggest that at in this 

instance, watching eyes did not reduce the effectiveness of signs and may enhance their 

influence. 

 However, they may have done in our shoplifting intervention.  We replicated the 

effectiveness of a simple signage intervention in reducing shoplifting, but our 27% reduction 

was not as great as the 91% reduction achieved by McNees et al. (1976) in their intervention 

in a Tennessee department store.  Perhaps the text is key: in McNees et al.’s study their signs 

were text-only and displayed the messages: ‘Shoplifting is Stealing’, ‘Shoplifting is a Crime’, 
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‘Shoplifting is not Uplifting’, ‘Shoplifting Helps Inflation’.  Consequently, we cannot 

discount the possibility that the eyes made the signs less effective than simple text signs. 

 Judging on police calls data alone the signs placed to reduce anti-social driving at 

Aylestone Park were not effective.  Hereford Police believe this might be due to those in the 

local Neighbourhood Watch reporting more anti-social driving incidents after seeing the 

police put the signs up.  We describe this limitation in the wider context of our studies below, 

but report the result to avoid accusations that we are selectively interpreting only the findings 

that conform to our hypothesis. 

 Recent research offers an intriguing possible additional moderator of the ‘watching 

eyes’ effect that may have influenced our results.  Zuo, Huang, Cai, and Wang (2018) found 

that residential mobility moderated the effect of surveillance cues on anti-social behaviour, 

which they measured based on a participant’s willingness to lie in a test to gain a reward.  

Where those that moved often generally engaged in more anti-social behaviour, the presence 

of a surveillance cue correlated with a reduction in their anti-social behaviour.  In contrast, 

those with low residential mobility increased their anti-social behaviour when a surveillance 

cue was presented.  From this, we might expect eye cues to be more effective in reducing 

crime in areas with high social mobility and a large transitory population, such as a university 

campus or a hospital but to be ineffective in areas where there is low-social mobility and a 

small transitory population, such as villages and small towns.  Hereford is the largest town in 

the county of Herefordshire with a population of 55,000 and is a regional tourist destination, 

so the results in the department store and the hospital might be due to there being a high 

transitory population.  It seems probable that fly-tipping in an area is not a crime carried out 

by those who live there – who would dump rubbish on their own doorstep?  So again, Zuo, 

Huang, Cai, and Wang’s (2018) finding may partly explain this result.  It does not, however, 

shed any light on the measured ineffectiveness of the signs in discouraging anti-social driving 
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at Aylestone Park – since Hereford Police advise that it is local youths that are believed to be 

largely responsible for this. 

5.5.   Limitations 

The compromises required in running a real-world field study in collaboration with 

law enforcement authorities who view the study as an intervention to reduce crime are 

apparent throughout the design and prevent us isolating the effects of the various cues used.   

 Additional potential confounds arise from the reporting mechanism.  We had to obtain 

consent for the signs to be deployed from the responsible guardian at each location.  This 

took place immediately before the signs were put up, at which point the police asked for all 

relevant incidents to be reported so that an accurate record could be made of incidents.  The 

‘before’ data was taken from police databases, and, guardians admitted, during this period 

incidents had gone unreported as there was a perception that the police couldn’t, or wouldn’t, 

be able to attend and deal effectively with the issue.  Consequently, it is likely that the data 

for the ‘before’ period under-accounts for the number of incidents, while the data for the 

‘after’ period, that of the intervention, over-accounts in comparison.  This limitation was 

considered in advance but it was not possible to put signs up without the permission of those 

whose property they were to go on.  If anything, though, this would make it more likely we 

would have found non-significant effects, with the under-counting of crimes occurring before 

the intervention began.   

 There are also inherent limitations in before/after data given the possibility that any 

change in what is measured might be due to wider environmental fluctuations.  A seven-

month measurement period also risks climatic or seasonal influences confounding results.  

Given more time it would be preferable to compare a full twelve-month before/after period so 

that an appropriate baseline can be determined. 
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 Our findings could have been considerably strengthened with better data collection, 

thus our results risk underplaying the effectiveness of the interventions.  At the country 

clothing store it was reported that shop lifting was down post-intervention.  At the Cathedral 

there were no post-incident drug-taking incidents compared with ten incidents before.  Our 

gamekeeper reported an 80% reduction in poaching post-intervention.  We are cautious in the 

context of the wider research in this thesis of extrapolating too much from our findings, but 

there is an attendant risk of under-playing our results here which at the very least urge further 

research given some of the dramatic reductions in crime that correlated with the deployment 

of our eyes and text signs. 

5.6.  Further Research 

 Further research must more carefully balance the interventions, isolating the test 

variables.  It must test over a full twelve-month period, select a comparable control area in 

which to measure anti-social behaviour over the same period before and after the 

intervention.  It would also be desirable to measure over a wider area concurrently in order to 

test for displacement or diffusion effects.  Tracking data closer to source, as we did with the 

department store’s stock loss and cycle crime at the hospital, rather than using phone calls to 

the police as a proxy, would also provide more reliable insight
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6 
Study 6 “Cycle Thieves: We’re Watching You”. A 
Collaborative Field Experiment and Replication 
Attempt. 
 

 

“Surveillance breeds conformity.” 

Glenn Greenwald, 2014. 
 

American lawyer & journalist whose reports helped Edward 
Snowden reveal NSA & GCHQ surveillance in June 2013. 

In this chapter we explore the effect of perceived surveillance on behaviour in the 

field in order to replicate and extend Nettle, Nott and Bateson’s influential (2012) study of 

the effect of watching eyes on cycle crime.  The study took place in the London Borough of 

Ealing.  As with Nettle et al., the study was conducted over a 12-month period. The signs 

used were as similar as possible to those used by Nettle et al, a condition we describe as ‘eyes 

and text’ to reflect the sign’s design.  To allow us to separate out the effects of different cues 

we extended Nettle et al.’s design by including signs with just images of eyes and signs with 

just images of text.  We compared before and after cycle theft data provided by the 

Metropolitan Police in our eyes & text, eyes only, and text only conditions across a total of 

14 sites, with before and after data against a baseline control of cycle theft Borough-wide 

(excluding our study sites).  No significant effect of any of the interventions: eyes and text, 

eyes only, or text only, on the frequency of cycle theft was found. 
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6.  “Cycle Thieves: We’re Watching You!” A Collaborative Field 

Experiment & Replication. 

6.1.   Introduction 

 In our final study we attempted to replicate Nettle, Nott and Bateson’s influential 

(2012) study of the effect of signs with eyes, the words ‘Cycle Thieves: We Are Watching 

You’  a police logo and ‘Operation Crackdown’, on cycle theft (Figure 6.1).  Nettle et al. 

report that erecting the signs correlated with a 62% decrease in cycle crime as measured over 

the course of a 12 month intervention period at 3 cycle sheds when compared with theft at the 

same sheds over a 12 month ‘before’ control period.  Over the same period control locations 

– comprised of all other cycle sheds across Newcastle University’s campus - saw an increase 

in cycle theft of 65%.  Nettle et al. suggest this may have been the result of cycle theft being 

displaced by the signs. 

 

Figure 6.1.  Sign as used by Nettle et al. (2012), and the sign in location at one of the cycle 
sheds at Newcastle University’s Campus. 

 Reviewers of our meta-analytic findings have questioned whether Nettle et al.’s cycle 

crime experiment ought to be considered a watching eyes study.  They objected to the studies 

use of the text and police logos, which might have been sufficient to reduce crime 
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irrespective of the presence of eyes.  Nettle et al. acknowledge this limitation in their report 

of their findings stating that “our current design did not separate out the effects of merely 

installing any sign at all from the contents of these signs, or, within the contents of these 

signs, separate out the effects of the verbal and the image components”.  Our study aimed not 

just to replicate Nettle et al.’s findings, but to extend their paradigm to separate out the effects 

of eyes and text. 

6.2.   Method 

 The study was organised and coordinated with Ealing Council and the London 

Metropolitan Police Service. 

6.2.1. Design 

Sites were selected in consultation with Ealing Council.  The locations were cycle 

sheds in what were judged by the Council to be high cycle crime areas.  Cycle theft figures 

for precise locations were not available at the time of site selection.  

6.2.2. Study Sites 

 Study sites are described in the infographic at Figure 6.2.  Control locations were 

initially planned to be the specific locations described in the infographic but this was later 

widened to include Borough-wide cycle theft data, excluding the experimental locations, due 

to low count data across the specified control locations both before and after the intervention.   
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Figure 6.2.  Ealing Cycle Crime Infographic 
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6.2.3. Stimuli 

 Signs were put in place by the council over a period of fourteen days in late February 

2017.  The first sign aimed to mimic Nettle et al.’s, the eyes only sign omitted the text and the 

text only sign omitted the eyes. 

 

 

6.2.4. Data Recording 

 Data from the Metropolitan Police was provided for the 12 month ‘before’ period 

from 01/02/16 to 31/01/17 and for the 12 month ‘after’ period 01/02/17 to 31/01/18. 

  The data was only available after the intervention had commenced due to delays in 

the processing of our data release request. 

6.2.5. Data Plan 

 Our methods mirrored those of Nettle et al. for ease of comparison.  We used 

Fischer’s Exact Test to look for associations between intervention and the number of thefts.  

We followed Nettle et al. in expressing our effect size as an odds ratio. 

To investigate any variance in the effect of the intervention over time we followed 

Nettle et al. in splitting our intervention period into two 6-month blocks, calculating odds 

ratios for each.

Figure 6.3.  Signs as used in the Ealing Study 
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6.3.   Results 

There was a 63% reduction in cycle theft across the control locations (all areas of 

Ealing outside of our intervention sites).  This compares with the smaller reduction of 41% at 

our Eyes & Text condition resulting in the non-significant findings.  Although there were 

greater reductions in cycle theft at our eyes (100%) and text location (80%) when compared 

with the control (63%), the low frequency of cycle theft in these conditions resulted in the 

non-significant results and wide confidence intervals.  Aggregating across all of our 

intervention sites and comparing them with the baseline control also yielded non-significant 

results.   Table 6.1 and Figure 6.4. summarise cycle thefts by condition before and after the 

intervention. 

Table 6.1. Ealing cycle theft: comparing 12 months before with 12 months after. 
 

    Fischer Test 

Condition Before After 
% Reduction 
Before/After 

OR CI P 

Control 30 11 63%    
Eyes & Text 27 15 41% 1.51 0.54, 4.32 0.48 
Eyes Only 3 0 100% 0 0.00, 7.46 0.56 
Text Only 5 1 80% 0.55 0.11, 5.79 0.55 
Total for Intervention Sites 35 16 58% 1.24 0.46, 3.46 0.65 
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Comparing the data by six-monthly periods to see whether there were any time-

variant effects (after Nettle et al., 2012) we see (Tables 6.2. and 6.3., Figure 6.5.) that there 

were no cycle thefts in the first six months after our intervention in any condition, including 

the control.  Consequently, we could not compute odds ratios for this data.  In the second six 

months cycle crime resumed in Ealing.  There were no statistically significant differences 

between our intervention conditions and control.  The 100% reduction in cycle theft 

comparing the second six months before the intervention with the second six months prior 

was based on just 3 thefts before compared with 0 after and did not reach statistical 

significance, again because of the low frequencies of cycle theft. 
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Table 6.2.  Ealing Cycle Thefts: First  vs Third 6 monthly period Fischer Test 
 Before  

(No Signs) 
After 

 (Signs Erected) 
    

Condition First Second Third Fourth % Reduction first 
6 months before 
vs first 6 months 

after 

OR CI P 

Control 17 13 0 11 100%    
Eyes & Text 14 13 0 15 100% - - - 
Eyes Only 0 3 0 0 - - - - 
Text Only 4 1 0 1 24% - - - 

 

Table 6.3.  Cycle Thefts: Second vs Fourth 6 monthly period  
 Before 

(No Signs) 
After 

(Signs Erected) 
 Fischer Test 

Condition First Second Third Fourth % Reduction 
second 6 

months before 
vs second 6 
months after 

OR CI P 

Control 17 13 0 11 15%    
Eyes & 
Text 

14 13 0 15 +15% 
(increase) 

1.36 0.40, 4.68 0.7
8 

Eyes Only 
0 3 0 0 100% 0 0.00, 3.45 0.2

4 
Text Only 4 1 0 1 - 1.17 0.01, 99.73 1 
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6.4.   Discussion 

 Although our experiment has limitations it did not replicate Nettle et al.’s (2013) 

findings.  Given there were no thefts across Ealing for 6 months after our signs were erected 

we might appeal to diffusion effects as an explanation – suggesting that emplacing the signs 

brought benefits over a wider area – and cautiously infer that placing anti-cycle crime signs 

can reduce cycle crime perhaps irrespective of the nuances in design, but that these effects are 

time limited.  We could with even greater caution suggest that eyes signs may be more 

effective than eyes and text or text only signs, given the 100% drop in crime over 12 months 

at the eyes signs sites.  However, as will be clear from the limitations, further research is 

needed. 

 Our data is problematic.  The absence of any cycle crime in the six months after the 

signs were put up could be a dramatic demonstration of the effectiveness of erecting anti-

cycle crime signs irrespective of design.  To explain: our experimental signs were distributed 

across the Borough so it is possible that diffusion or displacement effects could account for 

the drop in cycle crime in the control areas; diffusion, with signs having effects beyond their 

immediate locale; displacement with cycle crime pushed to neighbouring boroughs.  

However, it is also possible that the absence of cycle crime over this six-month period is a 

simple coincident anomaly. 

 The evidence suggests that in the second six months after the signs were emplaced the 

eyes and text signs were not effective.  Low counts in the separate text and eyes conditions 

makes comparison unreliable and statistical analysis too low in power to detect significant 

differences.  But thefts in the ‘eyes & text’ condition increased compared with the respective 

6 months before the intervention.  This occurred despite a reduction in cycle crime across 

Ealing.  Thus, we did not replicate Nettle et al.’s effects.  
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6.5.   Limitations 

 The low frequency of cycle crime in all conditions is the major limitation of our 

study.  Intervention sites were selected by Ealing Council based on reported cycle crime 

‘hotspots’ as proposed by Ealing’s Safer Communities Analysis and Research Team.  These 

were broad areas.  We did not have detailed locational cycle theft data from the London 

Metropolitan Police until after the study had begun.  Consequently, the specific locations 

chosen within the broad hotspots were selected by Ealing Council based on the permissions 

of the landowners, the presence of cycle sheds or ‘D rings’ – the bars in the ground to which 

bikes can be locked – and local knowledge of areas perceived to be high in cycle crime.  The 

data presented shows that a number of the sites selected did not have sufficient cycle thefts to 

enable statistically significant conclusions to be drawn regarding the effectiveness of the 

interventions. 

 Additionally, Ealing Council had a major concern with ‘street clutter’ – the tendency 

of signs to proliferate and look ugly.  The consequence of this was that the cycle shed at 

Haven Green, the largest cycle shed with the highest cycle theft rate, which we included in 

our ‘Eyes & Text’ condition, had just two signs that were less prominent that would have 

been desirable. 



 

269 



7. Discussion 

270 

 

Chapter 7 
 

 

 

 

 

 

 

 

 

 



7. Discussion 

271 

7 
Discussion 
 

 

“We cannot perceive the world and at 
the same time apprehend a look 

fastened upon us; it must be either one 
or the other.” 

Jean-Paul Sartre (1978, 258) 

7.   Discussion 

7.1.   Overview 

This final chapter is divided into three sections.  First, it provides an updated meta-

analytic effect size from that reported in Chapter 3 by adding in the three Joy of Destruction 

studies and two field experiments on eye cues and antisocial behaviour reported in chapters 

4,5, & 6.  Second, it summarises and discusses the findings reported throughout the thesis.  

Third, it highlights some limitations of both the studies reported in Chapters 2, 4, 5, and 6 and 

the wider literature, before suggesting directions for future research. 
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7.2.   Updated Meta-Analysis of the Effect of Eye Cues on Antisocial 

Behaviour 

In an updated meta-analysis, we amalgamated the counts of antisocial behaviour in 

Hereford for before and after periods across all the interventions where data was collected in 

Study 5 using the expected frequencies for the before and after period in the control. The 

Haldane-Anscombe correction for zero counts was not applied as this was considered to be 

unnecessary for the aggregated data.  Similarly, for Study 6, we amalgamated the cycle theft 

counts for the locations with the eyes signs with those with the eyes and text signs, 

comparing this data against the counts of cycle theft in the control locations before and after 

the intervention period. 

Using the procedure described in chapter 3, the fixed effects model including the 

additional 5 studies returned a result of #$%&' = 	−.15, SE = .04, 95% CI [-.23, -.08], p < 

.0001); exponentiating the #$%&' we get an OR = 0.86, suggesting a 14% reduction in ASB in 

the eyes when compared with the control condition.  The Q-test for homogeneity of variance 

was significant (Q(19) = 81.76, p < .0001) again requiring us to fit a random effects model to 

the data. 

The random effects model suggested that there was a 29% reduction in the risk of 

antisocial behaviour between the eyes and control condition (#$%&' = 	−.34, SE = .12, 95% 

CI [-.56, -.11]) p < .01; OR = .71).  See Table C1 in Appendix C at the end of this thesis for 

an updated meta-analytic table.  

As may be seen, combining the results of studies 3, 4, 5, and 6 does little to change 

the overall meta-analytic effect size.  Chapter 3 found a 35% reduction in the risk of 



7. Discussion 

273 

antisocial behaviour when watching eyes were present.  The updated meta-analytic effect size 

reduces the estimate to a 29% reduction in antisocial behaviour in the presence of eye cues. 

7.3.   Summary of Chapters 1-6 

The first part of Chapter 1 framed the research that has followed in the philosophical 

context of Bentham and Foucault’s arguments that just feeling watched might be enough to 

change behaviour, perhaps leading to greater efficiency, rule adherence and social cohesion, 

or perhaps leading to self-censorship, or maybe both.  It then outlined just how widespread 

surveillance has become in the 21st Century and demonstrated the range of domains in which 

Bentham and Foucault’s arguments are still being advanced – from a claimed ‘Ambient 

Protective Effect’ of technologies of surveillance in peacekeeping to claims for ‘chilling 

effects’ leading internet users to self-censor online in the months after Edward Snowden 

released his revelations on the extent of State surveillance in the USA and UK.  It sought to 

demonstrate the need for empirical evidence to help advance a debate on the effects of 

surveillance that began at least as early as Plato’s writing in the 5th Century BCE and 

remains pressingly relevant today. 

The second half of Chapter 1 provided an inter-disciplinary overview of surveillance 

research to provide immediate insight into the philosophical and practical questions raised in 

the first part of Chapter 1 and to frame and inform the research in Chapters 2-6.  We first 

argued that psychological science is under-represented in the wider field of surveillance 

studies, noted how central understanding the effect of being watched remains for 

contemporaneous debate in psychology – with authors debating the extent to which the 

presence of cameras may or may not have altered outcomes in recent failed replication 

attempts.  From there we identified research into the watching eyes effect as a promising 

route to understanding whether merely feeling watched – as Bentham and Foucault argued – 



7. Discussion 

274 

really might change behaviour unconsciously independent of explicit, conscious concerns 

regarding future consequences. 

The final part of Chapter 1 presented the evolutionary, ethological, 

neuropsychological, and biological evidence - along with insights from computer science and 

research with brain injured patients - that suggests humans are hyper-sensitive to gaze and 

sometimes to false gaze cues.  We saw how this hypersensitivity to being watched may have 

underpinned the evolution of cooperation – enabling us to rapidly ‘perspective take’ and see 

ourselves as others see us to adapt our behaviour, avoid censure, and enable cooperation.  We 

saw how this hypersensitivity may have helped us to communicate pre-linguistically, and, 

that the shape and colouration of our eyes may have evolved to perform a communicative 

function, giving rise to a rich ‘language of the eyes’ - to which we pay attention rapidly and 

automatically. The evidence suggested that just feeling the gaze of others upon us or upon the 

objects we look at changes the neural pathways through which we process visual stimuli as 

well as changing the neural pathways through which we initiate and enact motor control.   

We saw how the evolutionary pressure of natural selection might have made a 

hypersensitivity to feeling watched adaptive in three principal ways.  First, to enable us to 

spot prey to eat, and predators to avoid being eaten.  Second, to ensure we conformed to 

norms to enable cooperation and reap the benefits of living in larger groups.   Third to sustain 

our reproductive fitness within groups by avoiding behaving before the gaze of others in a 

way that might invite reputational damage, punishment and reductions in our status.  We saw 

how cultural evolution might have extended our sensitivity to being watched to the point 

where we could feel observed by Gods and spirits – and how it is hypothesised that this 

allowed groups to expand beyond the limit of their ability to remember all the members of 

our communities. 
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In support of this hypothesis we reviewed the neuropsychological evidence to suggest 

we experienced the presence of Gods, spirits and other agentive phenomena much as we 

experience being watched by others – with changes in the neural pathways by which 

information is processed, and some evidence for behavioural changes - increased prosociality 

and reduced norm-breaching - when cued to feel watched by this more abstract ‘supernatural 

surveillance’.  Finally, we saw how psychology has explored surveillance effects since the 

1960s, identified the useful distinction in surveillance research between private self-

consciousness – where being made to be aware of ourselves cues us to try to live up to how 

we wish to see ourselves, and public self-consciousness where we seek to live up to what is 

expected of us by others – be it a specific audience or society.  We noted that while there was 

evidence that the presence of an audience or the ‘mere presence’ of others could influence 

behaviour the evidence for the direction of any such effect was highly inconsistent and, 

consequently, the most crucial evidence – that which would determine how feeling watched 

changes behaviour, remained limited. 

Chapter 2 reported the findings of Study 1, an investigation of whether the presence 

of eye cues, a camera (which wasn’t switched on and was ‘merely present’ – participants 

were not told it was there), or a camera which was switched on and which participants were 

told would be ‘filming but not able to see their actions in the task’, might increase helping 

behaviours in a simple computer based task – where helping was incidental to the task’s goal 

– or increase generosity in an economic game (the dictator game).  No surveillance cue effect 

was found, nor was there any effect of the surveillance cues on self-monitoring  – the extent 

to which one seeks to manage one’s reputation before the eyes of others.  Additionally, 

although there was a main effect of surveillance cue on emotionality scores within the 

HEXACO PI-R personality model, the most likely explanation for this is that it was a 

consequence of a failure of our randomisation procedure. 
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Chapter 3 reported the findings of a systematic review and meta-analysis of eye cues’ 

effect on anti-social behaviour.  We saw how gaze might prompt us to be more aware of our 

reputation, and thus looked to the evidence for the effect of given actions on reputation to 

better understand what effects we might expect eye cues, as a proxy for gaze, to cause.  

Relying principally on Klein and Epley’s work (2014, 2015) we showed how the effects of 

generosity on reputation are not monotonic – while being fair rather than unfair improves 

reputation, greater generosity brings less benefit, and extreme generosity may not benefit 

reputation at all.  In contrast, drawing principally on Baumeister’s et al.’s (2001) review we 

saw that negative actions are consistently bad for a person’s reputation.  Thus, eye cues might 

have more consistent effects in reducing antisocial behaviour than in promoting prosocial 

behaviour.  We saw how Northover et al. (2017a) had demonstrated that the effects of eye 

cues on generosity had been highly variable and inconsistent leading to a very small meta-

analytic effect size while our own meta-analysis on eye cues effect on antisocial behaviour 

found a larger effect size that equated to a 35% reduction in the risk of anti-social behaviour 

when eye cues were present. 

Chapter 4 used the Joy of Destruction task in Studies 2, 3 & 4 to test the hypothesis 

that eye cues – or the presence of a camera – might have more consistent effects in reducing 

antisocial behaviour.  In the task, participants could pay to reduce another’s income thereby 

hurting themselves to make others worse off – what we termed ‘malicious behaviour’.  Study 

2 was a large-scale experiment under laboratory conditions conducted at Defence 

establishments across the UK and Study 3 was an online replication of the first.  In both 

Study 2 and Study 3 there was a one-third chance that participants had some of their income 

‘destroyed’ by chance in each round of the ten rounds in which they played the Joy of 

Destruction game.  This was the case regardless of what their anonymous ‘partner’ in each 

round decided to do.  Other researchers have described how this ‘hides’ the agentive act of 

destruction, and showed how removing this ‘hidden’ aspect reduced the frequency with 
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which participants chose to destroy – perhaps because the psychological distance between 

participants was reduced when decisions were not hidden (Abbink & Herrmann, 2011; 

Abbink & Sadrieh, 2009).  It is possible that while eye cues or a camera were cueing 

participants to feel more watched and reducing the perceived psychological distance between 

them and their ‘partners’, the role of chance was, simultaneously, offsetting this effect by 

increasing the perceived psychological distance.  Consequently, in Study 4, we removed the 

role of chance.  This made no difference to our results. Reviewing the evidence from the 

three Joy of Destruction studies (Studies 2, 3 & 4), no evidence was found for an effect of eye 

cues on malicious behaviour.  Nor was there any effect of the presence of eye cues or a 

camera on public self-consciousness.  Finally, there were no consistent interaction effects 

between surveillance cues and our exploratory individual difference measures. This applied 

to social value orientation [how prosocial a person was], a person’s independent to 

interdependent self-construal [how much their identity merged with group identity], as well 

as their degree of religiosity. 

Chapter 5 reported a large-scale field experiment (Study 5) conducted in Hereford in 

conjunction with West Mercia Police.  Pictures of watching eyes along with various 

injunctive messages such as ‘Cycle Thieves: We are Watching You!’ were placed at a nine 

locations across the town of Hereford.  Data was collected for seven months prior to the signs 

being erected, and seven months after, and included both police calls data, crime recorded by 

the police, and data collected by ‘guardians’ at each site – for example stock loss data at a 

major high street fashion retailer to measures shoplifting rates.  Inadequate or unreliable data 

collection prevented us drawing conclusions from six of the nine locations – although 

anecdotal evidence suggested that all of these locations had seen a reduction in crime after 

the signs were erected.  There were statistically significant reductions in crime [a 33% 

reduction in shop lifting at a major High Street fashion store where the signs had been placed 

in the changing rooms, a 100% reduction in cycle crime at cycle sheds at Hereford Hospital 
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and a 100% reduction in fly-tipping at a roadside site] from locations in which data was 

reliable.  Indeed, there was no site where the signs were erected and data was collected that 

didn’t experience a reduction in crime in the seven months following the signs’ installation.  

However, there was no baseline control area against which to measure our interventions, and 

thus the design could not control adequately for the possibility that reductions in the ‘after’ 

period were reflective not of the effectiveness of the intervention but rather of more general 

reductions in crime across the wider area. 

Chapter 6 reported a large-scale attempt to replicate Nettle et al.’s (2012) study of the 

effects of eye cue signs on cycle theft at Newcastle.  Nettle et al. had found that cycle crime 

reduced by 62% over 12 months after signs were erected at cycle sheds, and rose by 65% at 

sheds where the signs were not put up, measured against a 12-month period prior to the signs 

going up at both the intervention sites and the control sheds.  One criticism of Nettle et al.’s 

study (and one which they themselves had noted) was that it did not separate the effect of just 

putting up a sign – which previous research in a retail shop had shown can reduce crime 

(McNees et al., 1976) - from the effect of eye cues, a criticism that might also be levelled at 

the Hereford study reported above.  Consequently, Study 6’s replication attempt conducted in 

the London Borough of Ealing, included three conditions:  signs were erected that contained 

(1) just eye cues; (2) just the text ‘Cycle Thieves We Are Watching You!’ and (3) both eyes 

and text.  A baseline was taken from cycle crime rates at non-intervention sites across Ealing 

and was recorded by the London Metropolitan Police Service over 12 months before the signs 

were put up and 12 months after.  Unexpectedly, there was no cycle crime reported at all 

across Ealing in the 6 months after the signs were put up. However, from month 6 to 12 there 

were 11 thefts in areas with signs compared to 30 cycle thefts in the control locations 

representing a reduction of 63%.  Breaking this down further, theft fell by proportionately 

more at the ‘eyes only’ sign locations: falling by 100%, and at the text only sites, falling by 

80%, but the overall frequencies were so low (Eyes Before N = 3, Eyes After N = 0; Text 
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before N = 5, Text After N = 1) that these reductions were not significant and are unreliable.  

The locations with ‘eyes and text’ signs, where counts were higher (Before N = 27, After N = 

11) saw the smallest reduction in cycle theft of 41%.  Our design was sound, but the late 

receipt of the ‘before’ data detailing frequencies of cycle crime meant that our intervention 

sites were not optimal.  The unforeseeable absence of any cycle crime across the Borough of 

Ealing after our signs were put up might – at a stretch – be said to be the result of diffusion 

effects from our signs being erected.  More likely, however, is that this was just an unrelated 

fluctuation in the crime rate, that coincidently confounds Study 6 and renders it, ultimately, 

uninformative. 

7.4.   Summary of Research Findings 

Our consistent failure to find any significant increase in public self-consciousness in 

the presence of eye cues or a camera in Studies 1, 2, 3, or 4 might be explained simply by 

concluding that eye cues or the presence of a camera don’t make people feel more watched.  

If so, our failure to find any effect of surveillance cues on helping behaviours, generosity and 

malicious behaviour is not surprising.  Set in the context of contemporaneous concerns 

regarding the wider reproducibility of the findings in psychological science (Aarts et al., 

2015), and the recent meta-analyses on eye cues effect on moral judgement and generosity 

(Northover et al., 2017a, 2017b) this conclusion deserves to be given serious consideration. 

However, Bradley et al.’s (2018) review of the effect of observability on prosociality 

did find a significant effect of perceived surveillance on prosociality in contrast to Northover 

et al.’s (2017a) findings.  This was partly because their review included studies that primed 

perceived observability in other ways as well as with eye cues (e.g. with sentence completion 

tasks where the words were related to surveillance) and partly because their exclusion criteria 

allowed the inclusion of aggregated results from watching eyes studies such as Powell et al.’s 
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(2012) study on charitable donation at a supermarket that measured differences in donation 

per 1000 customers. In contrast, Northover et al. (2017a) excluded studies that reported 

aggregated data.  Taken alongside our meta-analysis, and the research reviewed in Chapter 1 

showing pronounced differences in the way people process information when we are or feel 

watched, Bradley et al.’s results suggest that it may be too soon to reach a definitive 

judgement on whether there is or is not a watching eyes effect.  It may be an unsatisfying 

conclusion, but further research is clearly needed. 

Referring back to our consideration of the ‘mere presence’ literature gives us further 

reason for suspending judgment on the effect of perceived surveillance on prosocial 

behaviour.  The results of studies seeking to identify how human behaviour changes when we 

are watched directly, by another person, are eclectic and inconsistent.  Given that the results 

of direct gaze are so inconsistent and context dependent, perhaps we should not have 

expected consistent responses to eye cues.  For example, if direct gaze can both reduce 

performance (Forgas et al., 1980) and improve it (Laird et al., 2018), depending on the 

context, the nature of observer, the task and the nature of the person observed, then it is 

equally unlikely that eye cues will have consistent effects.  We might all attend to gaze 

preferentially, and show consistent unconscious neural responses to direct gaze, but the field 

is not yet able to establish boundary conditions for direct gaze effects, let alone those for 

perceived surveillance. 

That said, it might be that field experiments offer more consistent effects, although for 

different reasons in each case. Studies 5 & 6 did not demonstrate this with confidence.  

Nevertheless, they do both contribute to the literature, albeit in different ways.  The Hereford 

field study (Study 5), for example, adds to the literature by suggesting that signs with eyes 

and text may reduce crime, perhaps with large effects comparable to the 62% reduction found 

in Nettle et al. (2012).  The Ealing field study (Study 6) contributes via the careful design of 
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the study - it is the first field experiment in the ‘watching eyes’ canon that has sought to 

differentiate the effects of different primes in crime prevention signage - and it demonstrates 

the utility of collaborating with local authorities.  In both of these regards, Study 5 & 6 point 

the way for future ‘watching eyes’ researchers to test over wider areas on meaningful 

outcome variables, with more careful designs in ecologically valid environments. 

Finally, while our hypothesis that eye cues might have more consistent effects on 

antisocial behaviour than prosocial was not borne out by our studies, the reduction in 

antisocial behaviour in the presence of eye cues found in our updated meta-analytic effect 

size remains significant and, at 29%, meaningful in public policy terms.  From a policy 

perspective, low cost watching eyes signs interventions remain justifiable based on the 

research presented herein. 

7.5.   Limitations 

 The major limitations in the research presented are in the two field studies.  The 

Hereford field study (Study 5), could not separate the effects of eye cues from the effect of 

the text or logos in the signs, and lacked a baseline to control for wider fluctuations in the 

crime rate.  The Ealing field study (Study 6) was confounded both by the poor choice of 

intervention locations and by the fact that there was no cycle crime at all across the Borough 

in the 6 months after the signs were erected. Thus, the results in both field studies cannot 

provide definitive evidence for or against the effect of eye cues on antisocial behaviour. 

The major potential limitation in our research in both the laboratory and field is the 

possibility that participants simply didn’t feel watched by the eye cues or the presence of 

cameras. This would, of course, explain the failure to find an effect of surveillance cues on 

public self-awareness. 
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Inversely, in the laboratory and online studies, it might be that participants felt just as 

‘watched’ in the control condition as when surveillance cues were present.  In Chapter 4 we 

suggested that it may not actually be possible to prevent participants feeling watched when 

taking part in a psychology experiment under laboratory conditions. Noah, Schul, and Mayo 

(2018) have tested this hypothesis and found some preliminary evidence to this end, while 

Bolton & Zwick (1995) eschewed the use of computers in laboratory experiments because 

they judged that participants would know that the computer might record everything they did 

and so confound any results.  This concern might be overstated – Bradley et al.’s review of 

the effects of observability on prosociality suggests that laboratory experiments find more 

consistent effects than field studies.  Regardless, both the gap between the results of our 

Hereford field experiment and those undertaken in the laboratory and the wider import of the 

question for much – perhaps all - laboratory-based psychological science, suggest this is an 

avenue worthy of further investigation. 

 If the language of the eyes and complexity of the messages the eyes can send is as 

complex as the evidence reviewed in Chapter 1 suggests, it is likely that the types of eyes 

selected matters.  Studies 1, 2, 3, and 4, all used eye cues that were neutral, whereas our field 

studies used angry eyes.  It is possible that the type of eye cue used has an effect, something 

the research presented in this thesis failed to address. 

 Due to the null effects found in the laboratory studies, it was impossible to determine 

whether the shape and colouration of the eye are particularly important in surveillance effects 

– as might be the case if hypersensitivity to surveillance began as a hypersensitivity to the 

eyes of predators, prey and other humans.  The design of each study had therefore been 

intended to detect differences between the presence of eye cues compared to the presence of a 

camera, but the null results prevented a reliable comparison. 
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 A larger criticism of the wider research on watching eyes can be levelled at its 

unhelpful heterogeneity.  The plethora of different outcome variables and experimental 

designs creates a heterogeneity that makes meta-analysis and identifying boundary conditions 

difficult.  For example, our own meta-analysis covered everything from littering to engine 

idling, to cycle theft and fly-tipping.  Similarly, Northover et al.’s (2017a) meta-analysis is 

just as heterogenous.  Even if we survey just some of the dictator game designs included in 

their study, we can see just how heterogenous watching eyes studies have been: one was 

conducted in darkness (Tane & Takezawa, 2011), the form of eye cues varied across studies 

from stylized eyes  used by some (Haley & Fessler, 2005; Cai et al. 2015; Vogt et al. 2015), 

to painted eyes (Oda et al 2011), a 3-dot pattern (Rigdon, Ishii, Watabe, & Kitayama, 2009), 

cartoon eyes (Keller & Pfattheicher, 2011; Pfattheicher & Keller, 2015), neutral eyes (Nettle 

et al., 2013; Matsugasaki et al. 2015) even a design with 50 different types of eyes (Raihani 

& Bshary, 2012).  One even included a statue of Erasmus’ head as an ‘eye cue’ (Baillon et 

al., 2013).  Nor was it just the types of eyes that differed either.  One study, for example, 

selected the recipient in the dictator game to ensure he or she was from an in-group or out-

group in relation to the dictator (Mifune et al., 2010), and others varied the length of exposure 

(Sparks & Barclay, 2013; White, 2015).  Treating studies that vary as much as those in 

analysed in Chapter 3, and those in Northover et al.’s analysis as if they were the same is a 

stretch and may account for the widely varying effect sizes. 

7.6.   Further Research 

An obvious follow on from the discussion above is the need for a systematic review 

and meta-analysis of watching eyes effects in field experiments to compare against a similar 

analysis of effects in laboratory conditions.  With hindsight, this would have been a useful 

starting point for the research presented in this thesis. Similarly, there is, to the author’s 

knowledge, no systematic review or meta-analysis of the effect of the presence of cameras on 
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behaviour.  Following on from the exploratory analyses conducted in this thesis a synthesis of 

camera effects would be informative both for surveillance research and research in public 

policy.  

Relatedly, brain imaging studies have been able to show that direct gaze and thinking 

about God have similar neural signatures, but as yet there has been no investigation as to 

whether responses to other forms of perceived surveillance are similar. For example, do 

people use different neural pathways to process information when cued to feel the presence of 

others through the use of social media?  Are the neural pathways used for action control 

different when we are in the presence of a surveillance camera?  Similarly, eye tracking 

studies could help to determine whether we pay greater attention to cameras or other 

surveillance stimuli in comparison to other objects, much as we do with eyes. 

Similarly, drawing on our previous observation, a study of the possible effects of 

different types of eye cues might help to better inform the understanding of eye cues.  Given 

the range of emotional messages that our eyes can communicate, as described in Chapter 1, it 

might be that certain types of eyes have more effect on particular behaviours than others.  For 

example, the angry eyes used in the field studies 5 & 6 might be more effective in inducing 

behavioural change than the neutral eyes used in studies 1-4. 

As noted above, a more systematic programme of field research would be beneficial 

for understanding the effect of eye cues on behaviour.  Collaborations such as those that 

enabled studies 5 & 6 are beneficial for both parties and enable testing in a more ecologically 

valid environment, away from the possible confounding variables of the laboratory such as 

the possible difficulty of preventing participants feeling watched or the generally low stakes 

for participants in the decisions they make in economic games. 
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 Finally, one approach to counteract the problem of heterogeneity in this field of 

research is to take a team science approach and build cross-laboratory collaborations with 

other researchers to more systematically test and analyse watching eyes effects with large 

sample sizes. This is particularly important in relation to the current “reproducibility crisis” in 

psychological science and would help to build a more reliable body of evidence on the impact 

of surveillance on prosocial and anti-social behaviour.  

7.7.    Conclusion 

This thesis examines the effect of surveillance on behaviour across 6 empirical studies 

exploring the effect of eye cues or the presence of a camera on behaviour.  It finds no effect 

of eye cues or the presence of cameras on either prosocial behaviour in the first laboratory 

study, nor on antisocial behaviour in the second laboratory study nor in two further online 

studies.  In the first field experiment there were consistent effects of signs which incorporated 

eye cues on antisocial behaviour across nine different locations and outcome measures, three 

of which were statistically significant and equated to a 27% reduction in shoplifting, a 100% 

reduction in cycle crime and a 100% reduction in fly-tipping.  A large scale and carefully 

designed replication and extension of Nettle et al.’s study on the effect of watching eyes on 

cycle crime in Ealing was conducted but was unable to produce reliable results due to 

unexpected fluctuations in the crime rate Borough wide.  A meta-analysis of all the available 

studies on the effect of eye cues on antisocial behaviour, including Studies 3, 4, 5, and 6 

reported herein, found a 29% reduction in the risk of antisocial behaviour in the presence of 

eyes.  Deriving our figures from the UK’s costs of crime survey we noted that a 1% reduction 

in crime might be said to equate to a saving of at least £350,000,000 (Brand & Price, 2000) 

so while our results are inconclusive, they are far from trivial.  In conclusion, collaborative 

partnerships with carefully evaluative designs conducted in the field may be the best way to 

test the effectiveness of watching eyes and inform wider surveillance research whilst, 
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potentially, offering considerable savings to research partners in public policy with 

responsibility for crime reduction. 

Returning to the bigger questions raised in Chapter 1 we can see from our evidence 

syntheses in the latter half of that chapter that Sartre may well have been right: “We cannot 

perceive the world and at the same time apprehend a look fastened upon us; it must be either 

one or the other” (Sartre, 1978, p. 258).  “The look” in Sartre’s words – or gaze in ours - 

changes the neural pathways for motor control and object perception, and facilitates 

perspective taking.  In these respects, Chapter 1’s evidence synthesis partially upholds the 

ideas of Foucault too, suggesting that being watched does have an effect on mental 

processing.  However, while there is evidence, both in Study 5 in this thesis and the wider 

research field on eye cue effects, that feeling watched may change behaviour the evidence is 

not yet sufficient to uphold Bentham’s suggestion that this alone is enough to make us more 

rule-abiding, nor Foucault’s idea that it would lead to self-censorship.  It seems likely that 

any effect is just as context dependent and variable as the effects of direct gaze on behaviour. 
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A 
Appendix A. Chapter 2, Study 1, 
Perceived Surveillance & Prosociality 
 

 

Additional Analyses 

In addition to the exploratory variables reported in Chapter 2, data was also collected to 

try to identify whether participants religiosity might predict interact with surveillance 

conditions to predict their responsiveness to surveillance cues.  A two-way independent 

factorial ANOVA was used to look for interaction effects between Surveillance Condition, 

Religion and Helping rates, finding no significant interaction effect between condition and 

religion on helping rates F(3, 191)=0.91, p=0.44.  A two-way independent factorial ANOVA 

examining Surveillance Condition and Religion (religious/not religious) effects on donations 

in the Dictator game was also non-significant, F(3, 191)=1.14, p=0.34.  This analysis was 

not included in the main results section as the data collected was in response to the overly-

simple binary question: ‘Are you religious or not?’.  The question was too simple but the 

answers – which were free text – were too complex.  To make any sense of our data, we had 

to amalgamate multiple answers into categories to provide something intelligible, in the end 

deciding that the only way to do this sensibly was to create a binary list of those who were 

religious and those who were not – to draw the line anywhere else was almost impossible, 

and resulted in far too many arbitrary categories.  However, creating a binary outcome 
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measure was still unrepresentative.  It required subsuming data from too broad a range to 

representative of the actual answers received.  Responses ranged from “ religious but not 

practicing”, “agnostic but not religious”, “spiritual but not religious” and even a few “Jedis”.  

And that’s just those that are reportable.  When testing military participants, it may be better 

not to provide free-text answer opportunities. 

It would have been better to have used a Lickert-type 7-point scale to increase the 

sensitivity of our analysis, or to have gone further and used a validated measure to test for an 

individual’s religiosity, such as the centrality of religiosity scale (Huber & Huber, 2012).  

Furthermore, our dataset was also insufficiently ethnically diverse to draw conclusions 

on the effect of ethnicity [additionally, an ANOVA found no interaction effects between 

ethnicity and responsiveness to any of the four surveillance cues F(23,169)=1.059, p=0.39]. 
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B 
 

Appendix B for Chapter 4 
 
 
Tables & Charts from Joy of Destruction Game Analyses 

Public Self-Consciousness Scores Analysis for Studies 1-3 & all 3 Studies in the Aggregate. 

Table  A1.  Study 1.  Poisson GLM Examining Destruction rates in the JoD by Condition, Public Self-
Consciousness  

B SE B Z P 

Constant 0.63 0.20 3.13 <0.001 *** 
Condition: Eyes 0.16 0.28 0.57 0.57 
Condition: Camera -0.64 0.31 -2.09 0.04* 
Public Self-Consciousness 0.02 0.02 1.23 0.22 
Condition Eyes: Public Self-Consciousness -0.01 0.02 -0.36 0.72 
Condition Camera: Public Self- Consciousness 0.05 0.02 1.84 0.07 . 

 
 

Table A2.  Study 2.  Poisson GLM Examining Destruction rates in the JoD by Condition, Public Self-
Consciousness  

B SE B Z P 

Constant 1.38 0.13 10.98 <0.001*** 
Condition: Eyes -0.56 0.19 -2.93 <0.01** 
Condition: Camera -0.63 0.21 -2.95 <0.01** 
Public Self-Consciousness -0.04 0.02 3.09 <0.01** 
Condition Eyes: Public Self-Consciousness 0.06 0.02 3.09 <0.01** 
Condition Camera: Public Self- Consciousness 0.04 0.02 2.35 0.02* 

 
 

Table A3. Study 3. Poisson GLM Examining Destruction rates in the JoD by Condition, Public Self-
Consciousness  

B SE B Z P 

Constant 0.72 0.23 3.21 0.001** 
Condition: Eyes 0.08 0.31 0.25 0.80 
Condition: Camera -0.06 0.38 -0.17 0.86 
Public Self-Consciousness 0.02 0.02 1.25 0.21 
Condition Eyes: Public Self-Consciousness -0.02 0.03 -0.78 0.44 
Condition Camera: Public Self- Consciousness -0.02 0.03 -0.78 0.44 
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Table A4. Aggregate Analysis. Poisson GLM Examining Destruction rates in the JoD by Condition, Public 
Self-Consciousness  

B SE B Z P 

Constant 1.21 0.09 13.85 <0.001 *** 
Condition: Eyes -0.30 0.13 -2.37 0.02 * 
Condition: Camera -0.36 0.14 -2.51 0.01 * 
Public Self-Consciousness -0.02 0.01 -3.13 0.002 ** 
Condition Eyes: Public Self-Consciousness 0.02 0.01 2.01 0.04* 
Condition Camera: Public Self- Consciousness 0.01 0.01 1.01 0.31 

 

 

 
 

 

 

Figure A2.  Study 2.  The influence of Public Self-Consciousness (PubSC) on 
Destruction Rates in the Joy of Destruction Game. 

Figure A1.  Study 1.  The influence of Public Self-Consciousness (PubSC) on 
Destruction Rates in the Joy of Destruction Game. 
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Figure A4.  Aggregate Analysis.  The influence of Public Self-Consciousness 
(PubSC) on Destruction Rates in the Joy of Destruction Game. 

Figure A3.  Study 3.  The influence of Public Self-Consciousness (PubSC) on Destruction 
Rates in the Joy of Destruction Game. 
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Interdependence Scores Analysis for Studies 1-3 & all 3 Studies in the Aggregate. 

Table A5.  Study 1. Poisson GLM Examining Destruction rates in the JoD by Condition, Independence-Inter-
dependent Self-Construal  

B SE B Z P 

Constant 0.83 0.08 10.29 <.001 *** 
Condition: Eyes 0.05 0.11 0.46 .64 
Condition: Camera -0.09 0.12 -0.77 .44 
Independence-Interdependence 0.18 0.08 2.36 .02* 
Condition Eyes: Independence-Interdependence 0.08 0.12 0.69 .49 
Condition Camera: Independence-Interdependence -0.45 0.13 -3.63 <.001 *** 

 
 
 

Table A6.  Study 2. Poisson GLM Examining Destruction rates in the JoD by Condition, Independence-Inter-
dependent Self-Construal  

B SE B Z P 

Constant 1.03 0.07 14.45 <.001*** 
Condition: Eyes -0.05 0.10 -0.48 .63 
Condition: Camera -0.22 0.12 -1.87 .06 . 
Independence-Interdependence 0.002 0.09 0.02 .98 
Condition Eyes: Independence-Interdependence 0.17 0.12 1.49 .14 
Condition Camera: Independence-Interdependence 0.13 0.14 0.93 .35 

 
 
 

Table A7.  Study 3. Poisson GLM Examining Destruction rates in the JoD by Condition, Independent-
Interdependent Self-Construal  

B SE B Z P 

Constant 0.99 0.07 13.61 <.001*** 
Condition: Eyes -0.22 0.11 -1.97 .05* 
Condition: Camera -0.46 0.14 -3.28 .001** 
Independence-Interdependence 0.07 0.07 1.01 .31 
Condition Eyes: Independence-Interdependence -0.06 0.12 -0.53 .59 
Condition Camera: Independence-Interdependence -0.29 0.14 -2.09 .03* 

 
 
 

Table A8.  Aggregate Analysis. Poisson GLM Examining Destruction rates in the JoD by Condition, 
Independence-Inter-dependent Self-Construal  

B SE B Z P 

Constant 0.97 0.04 22.98 <.001 *** 
Condition: Eyes -0.07 0.06 -1.10 .27 
Condition: Camera -0.26 0.07 -3.74 <.001*** 
Independence-Interdependence 0.08 0.04 1.72 .09 . 
Condition Eyes: Independence-Interdependence 0.09 0.07 1.33 .18 
Condition Camera: Independence-Interdependence -0.18 0.07 -2.40 .02 * 
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Figure A6.  Study 2.  The influence of Independent-Interdependent Self-Construal on 
Destruction Rates in the Joy of Destruction Game. 

Figure A7.  Study 3.  The influence of Independent-Interdependent Self-Construal on 
Destruction Rates in the Joy of Destruction Game. 

Figure A5.  Study 1.  The influence of Independent-Interdependent Self-Construal on 
Destruction Rates in the Joy of Destruction Game. 
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Figure A8.  Aggregate Analysis.  The influence of Independent-Interdependent Self-
Construal on Destruction Rates in the Joy of Destruction Game. 
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Social Value Orientation Scores Analysis for Studies 1-3 & all 3 Studies in the Aggregate. 
 
 

Table A9.  Study 1. Poisson GLM Examining Destruction rates in the JoD by Condition, SVO Score  
B SE B Z P 

Constant 1.82 0.49 3.71 <0.001*** 
Condition: Eyes 1.76 0.67 2.62 0.009** 
Condition: Camera -0.94 0.67 -1.40 0.16 
SVO Score -0.02 0.01 -1.96 0.05* 
Condition Eyes: SVO Score -0.04 0.02 -2.48 0.01* 
Condition Camera: SVO Score 0.02 0.02 1.22 0.22 

 
 

Table A10.  Study 2. Poisson GLM Examining Destruction rates in the JoD by Condition, SVO Score  
B SE B Z P 

Constant 2.34 0.36 6.51 <0.001*** 
Condition: Eyes -1.31 0.57 -2.28 0.02* 
Condition: Camera -2.67 0.86 -3.11 0.002** 
SVO Score -0.03 0.01 -3.64 <0.001*** 
Condition Eyes: SVO Score 0.03 0.01 2.26 0.02* 
Condition Camera: SVO Score 0.06 0.02 2.92 <0.01** 

 
 

Table A11.  Study 3. Poisson GLM Examining Destruction rates in the JoD by Condition, SVO Score  
B SE B Z P 

Constant 0.91 0.16 5.85 <0.001*** 
Condition: Eyes -0.27 0.21 -1.28 0.20 
Condition: Camera -0.18 0.23 -0.78 0.44 
SVO Score 0.001 0.003 0.31 0.58 
Condition Eyes: SVO Score 0.001 0.003 -0.82 0.76 
Condition Camera: SVO Score -0.002 0.004 -0.82 0.41 

 
 

Table A12.   
Aggregate Analysis. Poisson GLM Examining Destruction rates in the JoD by Condition, SVO Score 
  

B SE B Z P 

Constant 1.01 0.10 9.88 <0.001*** 
Condition: Eyes -0.13 0.14 -0.95 0.34 
Condition: Camera -0.20 0.16 -1.29 0.20 
SVO Score -0.001 0.002 -0.48 0.64 
Condition Eyes: SVO Score 0.001 0.003 0.52 0.60 
Condition Camera: SVO Score -0.001 0.003 -0.21 0.83 
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Figure A9.  Study 1.  The influence of Social Value Orientation on Destruction Rates in 
the Joy of Destruction Game. 

Figure A10.  Study 2.  The influence of Social Value Orientation on Destruction Rates in 
the Joy of Destruction Game. 
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Figure A11.  Study 3.  The influence of Social Value Orientation on Destruction Rates in 
the Joy of Destruction Game. 

Figure A12.  Aggregate Analysis.  The influence of Social Value Orientation on 
Destruction Rates in the Joy of Destruction Game. 
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Centrality of Religion Scores Analysis for Studies 1-3 & all 3 Studies in the Aggregate.  
 

Table A13.  Study 1. Poisson GLM Examining Destruction rates in the JoD by Condition, Religiosity  
B SE B Z P 

Constant 1.16 0.23 5.08 <0.001*** 
Condition: Eyes 0.67 0.33 2.03 0.04* 
Condition: Camera -0.81 0.33 -2.47 0.01* 
Centrality of Religion Score (CRS) -0.15 0.11 -1.37 0.17 
Condition Eyes: CRS -0.35 0.17 -2.02 0.04* 
Condition Camera: CRS 0.34 0.15 2.26 0.02* 

 
 

Table A14.  Study 2. Poisson GLM Examining Destruction rates in the JoD by Condition, Religiosity  
B SE B Z P 

Constant 1.16 0.17 6.68 <0.001*** 
Condition: Eyes -0.46 0.25 -1.82 0.07 . 
Condition: Camera -0.72 0.30 -2.41 0.41 
Centrality of Religion Score (CRS) -0.06 0.07 -0.82 0.41 
Condition Eyes: CRS 0.18 0.10 1.76 0.08 . 
Condition Camera: CRS 0.23 0.13 1.80 0.07 . 

 
 

Table A15.  Study 3. Poisson GLM Examining Destruction rates in the JoD by Condition, Religiosity  
B SE B Z P 

Constant 0.49 0.18 2.69 <0.01** 
Condition: Eyes 0.21 0..28 0.73 0.47 
Condition: Camera -0.51 0.30 -1.67 0.09 . 
Centrality of Religion Score (CRS) 0.23 0.07 3.09 0.002** 
Condition Eyes: CRS -0.20 0.12 -1.58 0.11 
Condition Camera: CRS 0.04 0.11 0.38 0.71 

 
 

Table A16.  Aggregate Analysis. Poisson GLM Examining Destruction rates in the JoD by Condition, 
Religiosity  

B SE B Z P 

Constant 0.89 0.11 8.04 <0.001*** 
Condition: Eyes 0.01 0.16 0.08 0.93 
Condition: Camera -0.60 0.17 -3.45 0.0006*** 
Centrality of Religion Score (CRS) 0.03 0.05 0.73 0.47 
Condition Eyes: CRS -0.04 0.07 -0.53 0.60 
Condition Camera: CRS 0.17 0.07 2.32 0.02* 
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Figure A13.  Study 1.  The influence of Centrality of Religion on Destruction Rates in 
the Joy of Destruction Game. 

Figure A14.  Study 2.  The influence of Centrality of Religion on Destruction 
Rates in the Joy of Destruction Game. 
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Figure A15.  Study 3.  The influence of Centrality of Religion on Destruction Rates in 
the Joy of Destruction Game. 

Figure A16.  Aggregate Analysis.  The influence of Centrality of Religion on Destruction 
Rates in the Joy of Destruction Game. 
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C 
 

Appendix C for Chapter 7 
 
 
Table C.1. (Overleaf) Provides the summary statistics for all the studies included in the final meta-analysis in Chapter 7.
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1.1 Results 
Table 1 Studies in the Final Anti-Social Behaviour (ASB) Meta-Analysis 

    

   Eye Cues Present  Control        

  
Citation & Experiment 

Number 
Outcome 
Variable N  ASB Yes ASB 

No   N ASB Yes ASB No ORlog VarLOR SELOR 
95% 

CI 
Lower 

95% CI 
Upper Z P 

1 Ernest-Jones et 
al.(2011) 

Litter 
273 56 233 

 
289 98 175 -0.85 0.04 0.20 -1.23 -0.46 -4.34 0.01 

2 Bateson et al.(2013) Litter 305 80 225 
 

297 83 214 -0.09 0.03 0.18 -0.45 0.27 -0.47 1.28 

3 
Baillon et al.(2013), 
Experiment 1 

Destruction of 
others money 51 9 42 

 
49 19 30 -1.08 0.22 0.47 -2.00 -0.16 -2.31 0.57 

4 Zengerink (2013), 
Experiment 2 

Litter 
630 297 333 

 
314 170 144 -0.28 0.02 0.14 -0.55 -0.01 -2.02 0.78 

5 Bateson et al.(2015), 
Experiment 1 

Litter 
147 8 139 

 
137 23 114 -1.25 0.18 0.43 -2.10 -0.41 -2.92 0.23 

6 Bateson et al.(2015), 
Experiment 2 

Litter 
216 31 185 

 
97 25 72 -0.73 0.09 0.30 -1.32 -0.14 -2.41 0.50 

7 Cai et al.(2015), 
Experiment 1 

Dishonesty 
66 30 36 

 
65 31 34 -0.09 0.12 0.35 -0.78 0.60 -0.26 1.17 

8 Cai et al.(2015), 
Experiment 3 

Dishonesty 
64 18 46 

 
66 22 44 -0.25 0.15 0.38 -0.99 0.50 -0.64 1.34 

9 Hoffman et al.(2015) Dishonesty 20 7 13 
 

20 9 11 -0.42 0.42 0.65 -1.69 0.85 -0.64 1.34 

10 Palomäki et al.(2015) Dishonesty 105 13 92 
 

86 9 77 0.19 0.21 0.46 -0.71 1.09 0.41 0.69 

11 Huang et al.(2015), 
Experiment 2 

Corruption 
24 10 14 

 
24 9 15 0.17 0.35 0.59 -0.98 1.33 0.30 0.78 

12 Huang et al.(2015), 
Experiment 3 

Corruption 
30 11 19 

 
31 24 7 -1.78 0.33 0.57 -2.90 -0.66 -3.11 0.17 

13 Meleady et al. (2017), 
Experiment 1 

Engine idling 
112 83 21 

 
104 82 39 0.63 0.10 0.31 0.02 1.24 2.02 0.04 

14 Dear, Dutton, Fox, Joy 
of Destruction (1) 

Destruction of 
others money 70 176 524 

 
71 168 542 71 0.08 0.02 0.12 -0.16 0.32 0.65 

15 Dear, Dutton, Fox, Joy 
of Destruction (2) 

Destruction of 
others money 71 191 519 

 
77 215 555 77 -0.05 0.01 0.12 -0.28 0.18 -0.44 

16 Dear, Dutton, Fox, Joy 
of Destruction (3) 

Destruction of 
others money 66 142 518 

 
70 188 512 70 -0.29 0.02 0.13 -0.54 -0.04 -2.29 

Table C1. Final Meta-Analysis 
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D 
 

Appendix D for Chapters 1-7 
 
 

All supporting materials to Chapters 1-7 can be found via the Centre for Open 

Science’s online repository: www.osf.io  

The Centre for Open Science is non-profit open source software project that facilitates 

open collaboration in science research.  The framework is being employed widely in seeking 

to improve the reproducibility of psychological research3. 

Data includes all data files, R Code and .pdf R Output for all studies reported herein.  

The data is stored in the project folder entitled ‘Appendix D to KPD Thesis 'Towards a 

Psychology of Surveillance'’. 

The link in full is: https://osf.io/rhzgt/?view_only=c31a90486177469c935806609aba2612 

                                                
3 See: Open Science Collaboration. (2015).  Estimating the reproducibility of psychological science.  Science, 
349(6251), aac4716. doi: 10.1126/science.aac4716 & Yong, E. (2012). Bad copy. Nature, 485(7398), 298-300. 
doi:10.1038/485298a 


