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Abstract
Some evidence suggests that people behave more cooperatively and generously when
observed or in the presence of images of eyes (termed the ‘watching eyes’ effect). Eye
images are thought to trigger feelings of observation, which in turn motivate people to
behave more cooperatively to earn a good reputation. However, several recent studies have
failed to find evidence of the eyes effect. One possibility is that inconsistent evidence in support of the eyes effect is a product of individual differences in sensitivity or susceptibility to
the cue. In fact, some evidence suggests that people who are generally more prosocial are
less susceptible to situation-specific reputation-based cues of observation. In this paper, we
sought to (1) replicate the eyes effect, (2) replicate the past finding that people who are dispositionally less prosocial are more responsive to observation than people who are more
dispositionally more prosocial, and (3) determine if this effect extends to the watching eyes
effect. Results from a pre-registered study showed that people did not give more money in a
dictator game when decisions were made public or in the presence of eye images, even
though participants felt more observed when decisions were public. That is, we failed to replicate the eyes effect and observation effect. An initial, but underpowered, interaction model
suggests that egoists give less than prosocials in private, but not public, conditions. This
suggests a direction for future research investigating if and how individual differences in prosociality influence observation effects.

Data Availability Statement: Our hypotheses,
predictions, methods, and analysis plan were preregistered at https://osf.io/qse6f/ R scripts and data
are available at https://osf.io/bndx6/.
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People often act prosocially, behaving in ways that benefit others, even at cost to themselves.
Prosocial behaviours are widely documented, are often directed towards strangers, and are
performed in anonymous settings [1]. Although cooperation in contexts with no opportunity
to be repaid may appear puzzling, this can be functionally accounted for by indirect reciprocity, under conditions of uncertainty regarding reputational consequences.
Someone who has established a good reputation is often rewarded by others through preferential helping and being chosen as friends or cooperative partners. These long-term benefits,
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which are attributable to a good reputation, often outweigh the short-term costs of behaving
cooperatively. Functional analyses show this can be an evolutionary stable strategy [2–6], and
evidence that people use this strategy has been demonstrated in several lines of research. People behave more cooperatively towards others with good reputations and are more likely to
choose partners for future interactions that good reputations in a partner-choice scenario [7–
11]. Additionally, when people have the opportunity to earn a good reputation (i.e., when they
are being watched or when others will be informed of their behaviours) they behave more
cooperatively [6–16]. These findings demonstrate that people sensitive to cues of observation
calibrate their behaviours to earn a good reputation [17].
Over the past 15 years, research has found that even invalid cues of observation, such as
images of eyes (or eyespots; “the watching eyes effect”), can be enough to influence behaviour
in the absence of actual observation [18–20]. Eyespots are thought to trigger feelings of observation, which recruit a subconscious reputation management system to modify behaviour.
This effect has been observed in both lab experiments [20–24], and field studies [18,25–27],
and across many dependent measures, including increasing generosity [22,23,28–30], condemnation of moral violations [31], and (reducing) antisocial behaviours (for review see [32]).
These findings suggest that people are very sensitive to reputation-based cues; even invalid
cues of observation can affect social decisions.
However, many recent studies have failed to replicate the watching eyes effect [21,24,33–
38]. This evidence calls into question the replicability of the effect [38]. Towards attempting to
explain variation in eyes effect results, one study found evidence for the watching eyes effect,
but only if eyes are presented briefly and participants do not have time for habituation to the
cue [21]. These mixed results support the general notion that the non-replications of the
watching eyes effect may be in part due to yet-unmeasured moderators.

Individual differences and reputation
Little of the above research has explicitly investigated individual differences in susceptibility to
reputation-based cues. Indeed, indirect reciprocity may not be used in the same way by everyone; empirical studies have found that people who are more dispositionally prosocial are less
responsive to reputation-based cues and less responsive to manipulations that enhance concern for reputation such as shame, compared to people who are less dispositionally prosocial
(i.e., egoists) [39,40]]. Given that many people tend to be consistently generous (or consistently
selfish) across time and situations (e.g., [41–45]), we posit that people who are more prosocial
would be less influenced by positive reputation-based cues (e.g., observation, eyes effects)
because they are already prosocial. In other words, they already have high levels of prosociality
and have limited potential to increase prosocial behaviors beyond their baseline in response to
reputation-based cues. Alternatively, people who are less prosocial, such as egoists, can receive
more reputation-based benefits by increasing their prosocial behaviors beyond their baseline
levels of prosociality, and have more potential to do so because their baseline levels of prosociality are lower than that of prosocials. Thus, it is possible that people who are more prosocial
may be less sensitive to positive reputation-based cues, leading to inconsistent watching-eyes
results. Given there are more prosocial people than selfish people (see Supplementary Material), null effects may be a result of high levels of baseline prosociality among participants.

Goal and hypotheses
The primary goal of this study was to replicate the watching eyes effect in a high-powered sample, adhering closely to previous methodology (i.e., [23]). Additionally, we sought to determine
if people who are less dispositionally prosocial (as measured by social value orientation, SVO)
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are more responsive to the presence or absence of invalid cues of observation (i.e., eyespots).
Towards the latter goal, we sought to conduct a conceptual replication of Simpson and Willer
(2008) [39] to investigate if SVO has different relationships with decision-making in public
versus private conditions. We hypothesized that a person’s prosocial disposition would relate
to their responsivity to reputation-based cues. We predicted people who are more prosocial
would be less responsive to reputation-based cues than people who are less prosocial, and that
this effect would be stronger for real cues of observation rather than invalid cues (i.e., eyespots)
of observation.
To test our main hypothesis about the eyes effect, participants played a dictator game, making a decision about how to split $10 between themselves and another participant, in one of
three conditions: (1) the public condition where their dictator game decisions would be made
known to other participants, (2) the eyes condition where participants would be exposed to
images of eyes (i.e., an invalid cue of observation) before their anonymous decision in the dictator game, and (3) a no-eyes control condition where participants made anonymous decisions
without being exposed to reputation-based cues. To test our secondary hypothesis about SVO
and reputation cues, participants completed a measure of dispositional prosociality (SVO,
described below) and we used their responses to categorize them as either prosocial or egoist.
We made the following predictions:
1. We predict that people would give more in the dictator game in the public condition than
in the eyes condition (given that stylized eyes are an invalid cue of observation), and would
give less in the no-eyes control compared to both other conditions. That is, we predict both
an observation effect and a “watching eyes” effect (i.e., an ‘invalid’ observation effect’).
2. People who are more dispositionally prosocial (i.e., SVO prosocials) will be less susceptible
to situational reputation-based effects. We predict that SVO prosocials would show no differences in dictator game allocations in the public, eyes, or no-eyes control conditions.
3. People who are less dispositionally prosocial and prefer to maximize their own income (i.e.,
SVO egoists) should be more susceptible to reputation-based effects. We predict SVO egoists would give more in the dictator game in the public and eyes conditions than in the noeyes control.

Methods
Our hypotheses, predictions, methods, and analysis plan were pre-registered at https://osf.io/
qse6fand R scripts and data are available at https://osf.io/bndx6/. This study was approved
through the Research Ethics Boards at the University of Guelph (#15AU015) and the University of Regina (#2016–103). Signed consent forms were obtained from participants.

Participants
A total of 356 students at the Universities of Guelph and Regina participated in this study in
exchange for course credit plus game earnings. One participant did not have a dictator game
response and was excluded from the study, leaving 355 students (23% male, 60% female, 17%
missing; Mage = 19.47 SDage = 3.45) in the total sample. We excluded 10 participants whose
SVO responses did not meet classification criteria for the Triple-Dominance Measure of SVO
(i.e., had fewer than 6 consistent choices), and another 160 participants whose SVO responses
were unknown because we were unable to link our pre-term survey with in-lab responses (see
below), leaving 189 participants with SVO data (118 prosocials, 71 egoists). Our total sample
exceeded our minimum pre-registered sample of 200.
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Procedures
Pre-term survey. At the beginning of the term, students completed the Triple-Dominance
Measure of SVO [46] as part of a pre-term survey for psychology students. Participants completed nine SVO questions assessing participants’ preferences of point distributions between
themselves and a hypothetical ‘other’ [46]. All questions included three potential choices: a
prosocial choice where participants prefer an equal distribution of points for themselves and
the other (e.g., 500 self, 500 other), an egoistic choice where participants could maximize their
earnings while disregarding the earnings of the other (e.g., 550 self, 300 other), and a competitor choice which maximizes the difference between themselves and the other (e.g., 500 self,
100 other). Participants were categorized as “prosocial”, “egoist”, or “competitor” if they
selected six or more consistent choices.
As part of the pre-term survey, participants also filled out a unique participant-generated
code to link this data with data provided in the lab without compromising anonymity (see supplementary material). This measure was decoupled from the lab experiment to avoid priming
and spillover effects from the experimental procedures (i.e., the method of measuring SVO
could influence the dependent outcome, or vice versa).
Participant codes for the pre-term survey could not be matched with the code provided inlab for 160 participants. The majority of these were from the first term of data collection at the
University of Guelph (n = 116) because there was an error in the survey administration. These
participants were not included in analyses involving individual differences in SVO; however,
these participants were included in the analyses investigating how observation and eye images
influence prosociality.
Pre-screening. The three social value orientations occur in different frequencies in populations, with prosocials as the most common (see supplement and [46,47]). Accordingly, to
recruit similar numbers of each orientation, we had to selectively recruit egoists. We could not
use the pre-term survey to do so because results from the survey were not accessible until the
completion of the term. Consequently, we pre-screened in-lab participants with three items
from the Triple Dominance Measure to approximate SVO. Participants completed the remainder of the experiment if they had three consistent choices as prosocial (i.e., indicated they preferred equal distributions of points between themselves and a hypothetical other, such as 500
for self and 500 for other) or as an egoist (i.e., had three consistent choices of maximizing their
own outcome, such as 560 for self and 300 for other).
To avoid biasing the in-lab experimenter, an independent research assistant scheduled participants for the in-lab. Therefore, the in-lab experimenter was blind to the SVOs of the participants in each condition.
Experimental design. Methods were adapted from Sparks and Barclay (2013) [23]. Participants were randomly assigned to one of three experimental conditions: No Eyes (n = 113),
Eyes (n = 117), and Public (n = 100). In the No Eyes and Public conditions, computer desktop
backgrounds were blank, whereas in the Eyes condition the backgrounds included stylized eyespots commonly used in such studies [20,23,28,29]; see Fig 1 or Supplementary Material for a
more detailed description of the program.
Students participated in groups of four to six. After arriving at the lab and providing consent, the experimenter would provide an overview of the tasks and how earnings would be distributed. Participants were told they would participate in “at least one economic game where
they would decide how to allocate money between themselves and another participant, but
that payment would be based on the results of one randomly selected game”. Participants then
sat themselves at computers, which were out of sight from the experimenter, and began the
self-guided computer program. Participants completed demographic questions, followed by
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Fig 1. Participant view during the dictator game decision, by condition.
https://doi.org/10.1371/journal.pone.0255531.g001

specific instructions about the Dictator Game, in which they would get $10 CAD (in real currency) to divide as they wanted between themselves and another participant [20,23].
In all conditions the computer program closed after the completion of the demographic
questionnaire, after which a brief message appeared for three seconds indicating that the next
section was loading. Subsequently, the window re-appeared to prompt participants for a decision in the dictator game. In the Eyes condition, the program window covered the eye images
during the demographic questions, but the eyes were fully revealed before the dictator game
decision. Eyes were only presented briefly because long-exposure to eyes appear not to elicit
“eyes effects” [23]. After the dictator game, participants proceeded to the post-experimental
survey described below.
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After they completed these tasks, participants left the computer room. Once all participants
left the computer room, the experimenter distributed the game earnings in envelopes by the
participants’ computer, and then met participants in the common area for a debriefing. Participants then re-entered the computer room to claim their earnings and left. We used a random
number generator to determine if they received payment for their decision or the decision of
another participant.
In the No Eyes and Eyes conditions, participants were truthfully told that their decisions
would be anonymous, and not be known to the experimenter or to the other participants in
the session.
In the Public condition, participants were given lanyards with a unique participant number
(easily visible to all participants). Participants were informed that they would view a dry erase
board displaying (i) their participant number, (ii) their decision, and (iii) the participant number and decision made by their partner (randomly assigned by the experimenter), at the end of
the session. While delivering these instructions, the experimenter pointed to the blank dry
erase board (which was removed in the eyes and control conditions), which was filled out and
displayed at the end of the session. Thus, in the Public condition, participants were informed
that they could determine everyone’s decisions and how it affected their outcome. Deception
was not used in this experiment.
Post-experiment survey. After the experimental manipulation and the dictator game,
participants completed the following scales and questions.
Post-experiment questionnaire. Participants completed 17 items assessing feelings and
impressions of participants during the dictator game (each measured using a 7-point Likert
scale). This scale was originally developed by [28] and was presented in [29]. The first eight
items asked about what factors participants considered when they were deciding dictator game
allocations (e.g., “I should think of the recipient” and “I will feel guilty if I don’t share an equal
amount with the recipient”), the next three items asked about their concerns about the allocations (e.g., “Someone will see the amount of money I allocated and think I am a bad person”),
and the final six items asked about perceptions of the experimental situation (e.g., “A situation
in which other people would evaluate my behavior”).
As time filler in these methods (and providing exploratory pilot data for a separate project),
participants subsequently completed the SVO slider measure [47] and a Machiavellianism
scale ([48]; scales are described in Supplementary Material). Lastly, participants completed a
free response to the question “What do you think was being investigated in this study?”, rated
the likelihood that they would tell others about the study, and created the participant-generated ID to link their data to the pre-term survey.

Analyses
We fit ANOVA models in R version 3.6.0 [49], using effect sizes as the basis of interpretation
[50]. The yarrr package was used for data visualization [51], and the data.table [52], sjstats
[53], apaTables [54], lsr [55], and psych [56] packages were used to compute effect sizes and
their confidence intervals. Note that 90% confidence intervals were used for partial eta
squared, which are equivalent to 95% confidence intervals for Cohen’s d (see Supplementary
Material for justification).

Results
Manipulation checks
As manipulation checks, we compared responses to four questions in the post-experimental
questionnaire. Although we pre-registered inclusion of the post-experimental questionnaire,

PLOS ONE | https://doi.org/10.1371/journal.pone.0255531 October 6, 2021

6 / 17

PLOS ONE

Watching eyes replication

we did not pre-register an analysis plan. Thus, these manipulation checks should be considered
exploratory. Figures of responses are presented in Fig 2.
To assess whether participants felt observed, participants rated agreement with the following statement “Someone is watching the amount of money I allocate to the recipient”. If our
manipulations worked, participants should feel most observed in the public condition, followed by the eyes condition, in comparison to the control condition. Partially supporting this
manipulation, responses on this item differed by condition, F(2, 356) = 16.24, p < .001, ηp2 =
.084, 90% CI [.04, .13]. There were no differences between the eyes (M = 2.39, SD = 1.66) and
no eyes (M = 2.74, SD = 1.68) conditions, t(247.93) = -1.67, p = .097, d = 0.21, 95% CI [-0.04,
0.46]. This suggests that people did not feel more observed in the eyes condition compared to
the control condition. Given that the effect size was smaller than in prior studies, our power to
detect a small effect of the same size (d = .21) was only 0.38; accordingly, our study had a small
probability of finding a statistically-significant result, even if a true effect existed. Participants
felt more observed in the public condition (M = 3.64, SD = 1.81) than the no eyes condition, t
(222.39) = -3.91, p < .001, d = 0.52, 95% CI [0.25, 0.83], and to the eyes condition, t(220.83) =
-5.49, p < .001, d = 0.72, 95% CI [0.45, 0.99]. These were medium and large effects, respectively
(Fig 2A). Thus, it appears that our manipulation for the public condition was successful, but
not the eyes condition.
Participants also rated how much they agreed to the following statements: “A situation in
which other people would find out how I behaved”, and “A situation in which other people
would see my behavior”. Both questions provided similar patterns of results, and therefore
were combined into a single analysis (Fig 2B). Again, we expected higher responses on these
items in the public condition than the eyes condition, and both conditions would have higher
ratings than the control condition, if our reputation-based manipulations were successful.
Responses on this aggregate item differed by condition, F(2, 356) = 12.12, p < .001, ηp2 = .069,
90% CI [.03, .11]. There were no differences between the eyes (M = 3.60, SD = 1.61) and no
eyes (M = 3.70, SD = 1.55) conditions, with the effect size confidence interval including zero, t
(247.67) = -0.50, p = .618, d = 0.06, 95% CI [-0.18, 0.31]. However, people rated higher agreement in the public condition (M = 4.54, SD = 1.33) than the no eyes condition, t(231.90) =
-4.42, p < .001, d = 0.57, 95%CI [0.31, 0.84], and compared to the eyes condition, t(231.26) =
-4.85, p < .001, d = 0.63, 95%CI [0.36, 0.90]. Both of these effects were moderate in size
(Fig 2A).
These results suggest participants felt more observed by others, specifically by other participants and not the experimenter, in the public condition compared to the eyes and no-eyes control conditions. Interestingly, results also suggest participants in the eyes condition did not feel
more observed during the experiment compared to those in the other conditions. This suggests
that eyes did not elicit an observation effect. Alternatively, this finding may be due to the fact
the observation questions were presented near the end of the survey, several minutes after participants were exposed to the eyes, which may be enough for eyes effects to dissipate [22]. People in the anonymous condition also felt somewhat observed. Additional analyses involving
the post-experimental questionnaire are presented in supplementary material.

Prediction 1: Replication of the watching eyes effect
We predicted that people would give more in the dictator game response to reputation-based
cues, where people would give most in the public condition (real reputational cues), followed
by the eyes condition (invalid cue of reputation), and least in the control condition (no reputation). To assess this, we conducted a one-way ANOVA by condition. Dictator game allocations
did not differ by condition, F(2, 353) = 1.02, p = .360, ηp2 = .006; Fig 3. As an exploratory
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Fig 2. Participant agreement with post-experimental questions by condition (+/- 95% CIs), and the associated question(s) to the right. Colored areas
represent traditional bar graphs. Contours are violin plots which demonstrate the distribution of responses for that condition. Dots are individual
responses, with jitter.
https://doi.org/10.1371/journal.pone.0255531.g002
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Fig 3. Dictator game allocations by condition (+/- 95% CIs; N = 355). Colored areas represent traditional bar graphs.
Contours are violin plots which demonstrate the distribution of responses for that condition. Dots are individual
responses, with jitter so they don’t all overlap.
https://doi.org/10.1371/journal.pone.0255531.g003

analysis, we coded dictator game responses as either “gave half” (i.e., $5) or “less than half”
(i.e., < $5). A chi-square test of independence indicated that results did not differ by condition,
χ2(2) = 2.40, p = .302. Thus, we reject our first prediction.

Predictions 2 and 3: Individual differences in response to reputation and
eye images
A two-way ANOVA revealed no significant interaction between condition (eyes, no-eyes control, public) and SVO, F(2, 182) = 0.30, p = .740, ηp2 = .003 (Fig 3). Again, we did not find a
main effect of condition on dictator game decisions, F(2, 182) = 0.61, p = .542, ηp2 = .007 (Fig
4). Given that the effect size was smaller than previous experiments (see [23]), we had limited
power to detect effects. For an effect of the same size as that observed for the no eyes/public
comparison (d = 0.17), power was only 0.15; accordingly, our study had a small probability of
finding a statistically-significant result, even if a true effect existed. In this analysis, only SVO
predicted dictator game decisions, F(1, 182) = 12.88, p < .001, ηp2 = .065: we observed a
medium effect of prosocials giving more (M = 4.33, SD = 1.89) than egoists (M = 3.29,
SD = 2.02; Fig 4). Results were qualitatively similar when location (Regina or Guelph) was
included in the model.
Exploratory analyses: Simplified conditions. To simplify comparisons, we combined the
eyes and no-eyes control conditions into a single private condition to determine if individual
differences in SVO influenced dictator game allocations when decisions were anonymous (i.e.,
private) or not (i.e., public). This analysis was not pre-registered, and can be considered exploratory, or as a replication of Simpson & Willer (2008; [39]). Again, we did not find an interaction
between condition and SVO, F(1, 184) = 0.30, p = .582, ηp2 = .002, 90% CI [.00, .025], or an
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Fig 4. Dictator game allocations by condition and SVO (+/- 95% CIs). Colored areas represent traditional bar
graphs, where egoists are in blue, and prosocials in green. Contours are violin plots which demonstrate the distribution
of responses for that condition. Dots are individual responses, with jitter so they don’t all overlap.
https://doi.org/10.1371/journal.pone.0255531.g004

effect of condition, F(1, 184) = 0.90, p = .345, ηp2 = .005, 90% CI [.00, .035]. There was a medium
effect of SVO on cooperative decisions, F(1, 184) = 21.84, p < .001, ηp2 = .065, 90% CI [.019,
.129]. See Fig 5A. An analysis examining effect of simplified condition on game decisions (without SVO) revealed similar results, F(1, 354) = 1.98, p = .160, ηp2 = .006, indicating non-replication of the watching eyes effect.
Inspection of Fig 3 suggested a difference in the private condition, which prompted exploration of pairwise comparisons. We found prosocials gave more than egoists in the private
condition (prosocials: M = 4.26, SD = 1.85; egoists: M = 3.09, SD = 2.09), t(80.56) = -3.10, p =
.003, d = 0.60, 95% CI [.21, 0.99], but not in the public condition (prosocials: M = 4.46,
SD = 2.0; egoists: M = 3.62, SD = 1.88), t(55.95) = -1.72, p = .091, d = 0.43, 95% CI [-0.08, 0.93],
which suggests that SVO egoists give similarly to prosocials in the public but not private conditions, where they give less than prosocials. When comparing dictator game allocations among
egoists in public and private conditions we did not find any differences, t(57.16) = -1.08, p =
.284, d = 0.28, 95CI[-0.23, 0.74]), however this analysis was underpowered with only 71 egoists
in the analysis. As such, these results provide only weak support for our predictions (2 and 3)
that egoists and prosocials respond differently to reputation-based cues.
Additional exploratory analyses: Gender. To identify any gender effects, we conducted a
two-way ANOVA (public/private, male/female) to compare the behavior of men and women
in private compared to public conditions. We did not find an effect of gender (F(1, 294) =
2.00, p = .159, ηp2 = .007), nor condition (F(1, 294) = 0.00, p = .987, ηp2 = .000). There was a
marginal interaction of gender and condition, F(1, 294) = 3.67, p = .056, ηp2 = .012, where men
gave marginally less money than women in the public condition (t(23.62) = 2.06, p = .051,
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Fig 5. Dictator game allocations by public and private (combined eyes and control) conditions. Plot (A) is separated by SVO, where colored areas represent
traditional bar graphs, where egoists are in blue, and prosocials in green. Plot (B) is separated by gender, with women in red and men and blue. Contours are violin
plots which demonstrate the distribution of responses for that condition (+/- 95% confidence intervals). Dots are individual responses, with jitter so they don’t all
overlap.
https://doi.org/10.1371/journal.pone.0255531.g005

d = 0.66, 95% CI [.01, 1.31]), but not the private condition, t(86.34) = 0.37, p = .711, d = 0.06,
95% CI -0.23, 0.36] (see Fig 5B). These results should be interpreted with caution because
there were few male participants in this study.

Discussion
This study examined if people were more prosocial in public, under “watching eyes”, or in a
control condition with no-eyes. We failed to replicate the previously reported eyes and observation effects. Our results suggest that prosocial disposition (as measured by social value orientation) relates to responses to reputational incentives, where SVO prosocials gave similar
amounts in both public and private conditions, but SVO egoists give less than prosocials in
private conditions. Only SVO was a consistent predictor of dictator game donations, with prosocials giving more than egoists. Below we discuss each of these results and study limitations.

Failed replications: Observation and ‘watching eyes’ effects
Our manipulation check found that participants felt more observed in the public condition
compared to both the eyes and no eyes conditions, suggesting that our public manipulation
worked. Despite this, participants did not give more in the dictator game in the public condition compared to the eyes and control conditions. That is, we did not find an observation
effect. This result was surprising, given that many prior studies suggests that people are more
generous when they are being watched [6–9,11–16,39].
Based on the effect size for watching eyes in a prior study using similar methodology (i.e.,
short exposure to eyespots; Cohen’s f of .21 [23]), our sample of 355 participants would have
given us 95% power to detect the eyes effect and observation effect. Despite this, we did not
replicate the canonical “watching eyes” effect. Thus, our first prediction was not supported.
Our result is consistent with several recent failed replications [33–39]. Notably, a recent metaanalysis argues that eyes effects are effective at reducing antisocial behavior, with the speculation
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that images of eyes may be more effective at reducing bad behaviours than increasing good ones
[32]. Watching eyes may not be particularly effective at increasing prosocial behaviours.

Reputation and social value orientation
In our pre-registered analysis, egoists did not give less than prosocials across all three conditions. However, we conducted an exploratory analysis where we combined the no eyes control
condition and eyes condition into a single private condition to replicate the analyses in a prior
study [39]. Although the overall analysis did not reach statistical significance, egoists gave less
than prosocials in private conditions, but not in public conditions. This finding is consistent
with the prior study [39], where proselfs (egoists and competitors combined) contributed less
in private conditions, whereas prosocials did not. This result suggests that egoists give less than
prosocials in a dictator game when anonymous. When comparing dictator game allocations
among egoists in public and private conditions we did not find any differences. Given that egoists give less than prosocials in anonymous conditions, this suggests that the strategic motives
of egoists are different than that of prosocials. Notably, this analysis was underpowered and we
cannot draw definitive conclusions whether SVO relates to responses to observation.
Although we had a larger sample in this study compared to Simpson and Willer (2008;
[39]), they used a decision with consequences as their primary dependent measure (i.e., participants were informed that a third party could see their decision and use it to inform a subsequent decision). Their manipulation was likely stronger than a decision without consequences,
as employed in the present study. It is worth noting, however, that our study was underpowered to find this effect; we could not match the SVOs of approximately 44% of participants due
to an error in survey administration. Nevertheless, this is the third study suggesting that SVO
may relate to responses to reputation-relevant stimuli and emotions; future studies should
continue to investigate the role of individual differences in reputation-based responses.
Notably, our results are suggestive of gender effects in response to reputation-based cues.
Researchers have previously proposed gender differences in prosociality [57,58], though see
meta-analysis in [59], and recent research finds that people expect women to be more prosocial
than men [58]. These findings suggest that there may be gender differences in reputational
costs/benefits for acting prosocial in public contexts, which should be further investigated.

Limitations
The most notable limitation in this study is our sample size. Although our sample was sufficient to replicate the observation and eyes effects, given prior samples (we had 95% power), we
could not match the SVOs to their in-lab data of for a large proportion of participants, limiting
our ability to draw conclusions about how SVO influences participants responses to reputation-based cues. These results should therefore be interpreted with caution. Despite this limitation, our sample size is much larger than those included in the original study (189 participants,
compared to 89 and 70 in two studies [39]). This larger sample can provide a more accurate
effect size to estimate power and sample sizes for future studies.
Another possible limitation to our study is that participants gave close to ceiling in the dictator game (i.e., $5) in all conditions (overall M = 4.06, SD = 2.00; all medians = 5), which may
have limited our ability to find an observation effect. In fact, 62.4% of participants gave at ceiling in the public condition, and 53.6% in the private condition. However, prior research on
eyes effects with a dictator game also found high allocations in the control condition (i.e., $4
out of $10) and found that images of watching eyes increased dictator game allocations beyond
$4 [23]. Given that our study used similar methodology as Sparks and Barclay (2013) [23], we
can conclude that we failed to replicate the eyes effect in this study. Participants did not report
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feeling more observed in the presence of eyes and did not give more money in a dictator game
when images of eyes were present compared to the control condition. We also failed to replicate an observation effect, despite people feeling more observed in the public condition compared to the control condition, which suggests that people may not always increase
cooperation when there are reputational incentives. Notably, many studies investigating observation and eyes effects do not include manipulation checks to confirm if participants feel
observed. Future research could investigate when and why we would expect observation effects
to occur and should include manipulation checks to confirm the experimental manipulation.
Additionally, people in our anonymous control condition (i.e., no eyes control) reported
feeling somewhat observed, likely because they were in a lab environment, where there are
some cues of observation such as the presence of other participants and the experimenter
[59,60]. Although participants in the public condition reported feeling more observed than
those in the control and eyes conditions, their scores were close to the midpoint of the scale,
which suggests that participants in the public condition didn’t feel particularly observed. Notably, perceptions of observability were not correlated with dictator game allocations (see supplementary material).
A recent meta-analysis found that decisions with consequences—where participants
expected their behaviours to influence how others will respond to them within the experimental protocol—produced larger observation effects on economic game allocations than decisions
without consequence (rs of 0.25 and 0.12 respectively; [14]). The dictator game decision in this
experiment was a decision without consequence, which may have limited the strength of our
manipulation. However, studies using similar methodologies in small group sessions (as in
this study) have reported eyes effects [20,23]. We also note that the ‘revelation moment’ differed between the eyes condition and public condition. In the eyes condition, reputational
cues (eyes) were revealed right before the dictator game decision, whereas in the public condition participants were told more in advance that others would see their decisions, but the decisions were only made known to others after all decisions were made. Although both of these
conditions are comparable to our control condition, these methodological differences may
alter participants’ response patterns and should be considered when designing future studies.
Moreover, there are methodological similarities between SVO measures and the dictator
game, where both measures ask participants to divide resources. In the present experiment, a
key difference is that the dictator game is incentivized and continuous, while the SVO task is a
series of hypothetical forced-choice scenarios. A conceptual replication with another measure
of prosocial (or antisocial) behavior is needed to determine the generalizability of how SVO
relates to prosocial behaviors.
Given the limitations outlined above, future research should investigate individual differences
in observation and ‘watching eyes’ effects using dependent measures with greater reputational
benefits or costs (see [32]). Moreover, future studies could use the SVO slider measure [47], as
opposed to the triple-dominance measure employed in the present study. The SVO slider measure is a continuous measure as opposed to categorical, allowing a more precise classification of
participants’ level of SVO [47]. However, SVO is a narrow personality construct, which may
limit the ability to detect individual differences in reputation-based effects. Future studies could
also examine if broader personality constructs, such as HEXACO Honesty-Humility or Agreeableness [58] are associated with differential response to reputation-based cues.

Contributions
This study adds to the literature in several ways. Using established methodology, our aggregate
data provide a well-powered attempted replication of the eyes effect (which excludes individual
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difference data based on SVO). Additionally, our results are suggestive that individual differences may influence how people respond to reputation-based cues. These findings are in the
same direction as Simpson and Willer’s (2008; [39]) finding that people who are less prosocial
(i.e., SVO egoists) are more likely to calibrate their decisions according to reputation-based
cues, whereas SVO prosocials are consistently prosocial. Although our study was underpowered to detect individual differences, our sample size is much larger than the original study
[39]. These results can inform future research methodologies; future studies should use observation manipulation with consequences, broader personality variables, and a dependent measure with higher reputational benefits or costs to participants to investigate reputation-based
effects.
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Hilbig BE, Glöckner A, Zettler I. Personality and prosocial behavior: Linking basic traits and social value
orientations. Journal of Personality and Social Psychology. 2014 Sep; 107(3):529. https://doi.org/10.
1037/a0036074 PMID: 25019254

44.

Peysakhovich A, Nowak MA, Rand DG. Humans display a ‘cooperative phenotype’that is domain general and temporally stable. Nature Communications. 2014 Sep 16; 5:4939. https://doi.org/10.1038/
ncomms5939 PMID: 25225950

45.

Wu J, Balliet D, Tybur JM, Arai S, Van Lange PA, Yamagishi T. Life history strategy and human cooperation in economic games. Evolution and Human Behavior. 2017 Jul 1; 38(4):496–505.

46.

Van Lange PA. The pursuit of joint outcomes and equality in outcomes: An integrative model of social
value orientation. Journal of Personality and Social Psychology. 1999 Aug; 77(2):337.

47.

Murphy RO, Ackermann KA, Handgraaf M. Measuring social value orientation. Judgment and Decision
Making. 2011 Dec; 6(8):771–81.

48.

Christie R, Geis FL. Studies in machiavellianism. Academic Press; 2013 Oct 22.

49.

Team RC. R: A language and environment for statistical computing.

50.

Cumming G. Understanding the new statistics: effect sizes. Confidence Intervals, and Meta-Analysis.
2012.

51.

Phillips ND. Yarrr! The pirate’s guide to R. APS Observer. 2017 Feb 28; 30(3).

52.

Dowle M, Srinivasan A, Gorecki J, Chirico M, Stetsenko P, Short T, et al. Package ‘data. table’. Extension of ‘data. frame. 2019 Dec 9.

53.
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