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ABSTRACT
Are the personal values of others a relevant cue when thinking about cooperating, and do values matter more
than empathizing with others? To address these questions, the present study presented participants (N = 120) with the
details of personal values (social values [e.g., family, friends] or economic values [e.g., phone, bike]) held by fictitious
players of a linear public goods game (PGG). In addition, half those tested were induced to empathize with the other
players via presenting perspective-taking instructions (empathy induction), and the other half were not. For those that
believed they were interacting with real players in a cooperative game (n=70) values did indeed matter. Participants acted
more cooperatively in the Social Value condition as compared to the Economic Value condition when there was empathy
induction. While empathy induction (perspective-taking instructions) made little difference to levels of cooperation, it did
reduce the use of the tit-for-tat strategy in the game. These findings present some challenges to recent work promoting the
role of empathy in pro-social behaviors.
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INTRODUCTION
As the most frequent prosocial behavior (1), cooperation is also one of the most investigated topics in social
psychology. Its prevalence is also an indication of the necessary function it serves in maintaining social interactions, from
the micro-level, as seen in small-scale networks (2) to macro-levels, as observed in interactions between whole societies
(3). Typically cooperation is thought of as occurring in actual face-to-face social interactions; given the shift to conducting
many day to day activities online (for business and leisure), cooperation is ever more present in the virtual world too (4).
For instance, many more business interactions involve negotiations and investment decisions taking place online (e.g.,
Google Hangout, Skype) (5). Therefore, one of the aims of the present study is to examine potential cues in the social
environment that can likely impact cooperative behaviors in non-face-to-face interactions instead of traditional face-to-face
interactions.
Traditionally, studies examining cooperation in the experimental lab typically involve economic games such as
two-player games (e.g., prisoner’s dilemma (6), ultimatum game (7, 8) and multi-player games with 4 or more players
(e.g., public goods game (PGG) (9, 10) and the common resource dilemma (11, 12). Many of these tasks present
participants with a dilemma in which they can choose to perform a selfish but economically beneficial action, or cooperate
with another, but gain less financially. In each game, there is a best strategy to solve these problems. Given the pay-off
structure, from a standard rational choice perspective, the best strategy in the prisoner’s dilemma is to defect rather than
cooperate (13). However, when playing multiple rounds, people typically employ a tit-for-tat strategy (14); this is strictly a
reciprocal strategy in that the previous behavior of an individual is always matched during the next round by the other
players (15, 16). In a multi-player version of the prisoner’s dilemma, such as the PGG, the rational choice for the collective
is to cooperate; but for individuals, the best strategy is to defect regardless of what the other players do (13). In a typical
PGG, players are endowed with 20 tokens on each of 10 rounds, and on each round they have to choose how many
tokens they would like to contribute to the group pot. The money in the group pot on each round gets multiplied by a small
amount (smaller than N, larger than 1), and the total gets shared between all players regardless of the amount of tokens
they contributed to the group pot. If All players contribute all tokens to contribute to the group pot, everyone gets more
than if everyone all contribute 0. But if one player contributes 0 (free rider) and the others contribute all their tokens, the
free rider gets the highest payoff and the others get the lowest. It is in each person’s interest to contribute nothing into the
group pot, even though all would be better off had they cooperated. So, in a one-shot PGG, it is individually optimal to
contribute nothing, and socially optimal to contribute all tokens into the group pot. Cooperation here is the behaviour of
contributing money to the group pot. Cooperation also reflects a risky decision because there is no way of knowing in
advance whether anyone else will contribute, and how much they will contribute. By extension, defection indicates risk
aversion, as well as non-prosocial behavior; this is because this strategy guarantees a set return on each round (20
tokens), while also reaping the return from the shared pot. As with the prisoner’s dilemma, across rounds in the PGG
people learn to adopt the most common strategy, which is tit-for-tat. According to Fehr and Fischbacher (13), the
prisoner’s dilemma is a PGG but with two players, and in both games each player has only two actions: cooperation or
defection. Also, in both games each player has an economic incentive to deviate from mutual cooperation by consuming
the public good by letting the other player(s) pay for it.
The tit-for-tat strategy is an efficient way to play multi-player iterative games (prisoners’ dilemma, PGG); this is
because simply matching the behavior of the other player(s) doesn’t involve developing an independent strategy of one’s
own, which is also why it is considered a selfish strategy (17). It is also not a strategy that consistently advances
cooperation, unless the other player(s) consistently cooperate. One way in which to promote cooperative behaviors in
economic games such as prisoner’s dilemma and PGG is by enabling players to communicate task relevant information to
each other (18). In fact, task-relevant communication is thought to be a way of promoting cooperation because it helps
signal interpersonal norms related to fairness and trust (19) that in turn encourages players to conform to these norms and
behave pro-socially. In addition, increasing trust amongst players in turn increases cooperation in the PGG (20), as does
increasing empathy towards other players by knowing about personal experiences of suffering (6, 21, 22).
Taken together, the evidence from studies promoting cooperation supports several social cognition theories of
cooperation in social dilemmas. According to Parks’ Integrated Model (23), which is adapted from the Interdependence
Theory (24), people pay attention to two key factors when deciding to cooperate in social dilemmas. They focus on the
outcomes from decisions made in a social situation (e.g., rewards, punishments) and the social properties within the
situation (e.g., trustworthy signals, opportunities to communicate). Returning to non-face-to-face social interactions, such
as those online, we also find evidence in support of Park’s et al (2013) theory. Signaling trustworthiness through reputation
and communication appears to impact strongly on increasing cooperation, regardless of whether the social interactions
occurs live or in a virtual context (25).
Based on the Empathy-Altruism Hypothesis (26), empathy plays an important role in modulating cooperation.
This is because people use an “other-oriented” emotional response congruent with the perceived welfare of another from
which to base their decision to cooperate (6). However, the mediating role of empathy appears to be sensitive to the type
of context in which the social interaction takes place. Typically, demonstrations in which empathy induction increases
cooperation are dependent on focusing empathetic emotions towards a specific individual, and this is done face-to-face
(27).
Therefore, in the present study, our first objective is to consider whether empathy has a moderating role in
inducing cooperation in a non-face-to-face social dilemma, particularly in a multi-player game. Previous research
examining the link between empathy and cooperation has mainly concentrated on the prisoner’s dilemma (6, 21, 28). If
empathy is indeed dependent on face-to-face interactions with others that are physically present, then we would expect
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that it would have a limited role in increasing cooperation in a non-face-to-face context in an iterated PGG. Besides,
providing perspective-taking instruction is the way of educating others to care for others, a solution for promoting
cooperation (17), which is able to be examined its validity by our experiment.
The second objective of the present study is to examine the impact of other cues on cooperation, in particular the
role of personal values in cooperative behavior. Values are commonly considered as “relatively stable individual
preferences about desirable states and behavior that reflects socialization” (29). In addition, personal values consist of
social, economic, theoretical, aesthetic, political and religious values (30). A large body of research has demonstrated that
there is a strong relationship between people’s personal values and their personality type, as well as the decision-making
strategies they implement (29, 31, 32). Bardi and Schwartz (33) speculate that identifying personal values could be used
as a way to gauge the extent to which people will behave well socially. For example, providing information about one
content domain of values (e.g., religiosity (34)) influenced corresponding relevant behavior in another domain. Also, in
reference to the connection between values and cooperation, some researchers have focused on the role of cultural
values on cooperative behaviors (35). In addition, a highly influential body of research has shown an association between
individual difference, based on personal values (specifically Social Value Orientation (SVO) involved ‘individualists’ or
‘prosoicals’ (36)), and levels of cooperation (37, 38). In contrast, few studies considered values information as cues to
affect individuals’ cooperative decision making. There are few studies that have examined a direct association between
personal values as contextual cues and cooperation in social dilemmas. For instance, Volk, Thöni, and Ruigrok (39)
measured the extent to which personal values were associated with levels of cooperation. Volk et al. (39) found individuals
that highly valued prosocial values (e.g. equality) were more likely to cooperate than free-ride. If the types of personal
values signal pro-sociality, as implied by various studies that provide indirect evidence of a link between values and
cooperation, then we would expect that manipulating the types of values (economic – i.e. selfish, social – i.e. pro-social)
shared by a group would impact on cooperative behavior in social dilemmas. Taken together, given that this is an
underexplored issue in studies of cooperation, the aim of the present is to provide new insights into understanding the role
of personal values on cooperative behaviors.
In our version of the PGG, there are three virtual players and only one real participant involved in each
experimental set up. The reason for using fictional players was to allow for careful control the range of empathic
experiences that would impact on the real participants’ behavior during the PGG. Nevertheless to keep the experimental
set up as close to real as possible, the contributions that the virtual players’ made, though pre-programmed, were based
on data obtained in a real four player PGG experiment (9). While this is not a perfect setting to examine cooperative
behavior in a PGG game, it one of the most efficient experimental designs to control for factors regarding empathy and
values, on cooperative behaviors in the PGG. Experimental designs such as the one adopted in the present study involve
a critical issue regarding “interaction deception”; this means participants are deceived into believing that they are
interacting with genuine participants. Typically what is done is that several participants are placed into the same room and
play a game at the same time, to give the illusion they are actually interacting with the others in the room, but in actual fact
they are not (40). In other cases, studies used programmed strategy or predesign strategies to mimic real players while
participants played a prisoner’s dilemma games (6, 21, 22). Similarly, Kurzban and Houser (41) used a predesigned 10round PGG in order to create a realistic set-up for participants; this also involved interactive deception. Moreover, the
research on tit-for-tat strategy and proof of its success as a strategy is often explored using computer tournaments (15).
Thus, the experimental design used presently makes it possible to validly measure the role of empathy and cooperation.
However, one critical difference between these past studies and the present study, is that we include a measure of
awareness of “interaction deception”, moreover we will use this measure to gauge the extent to which it differentially
impacts on cooperative behavior in an iterative PGG.

Present study
In sum, the aim of the present study is to examine two unexplored issues in the domain of cooperation. First, we
examine whether empathy induction is dependent on live face-to-face interactions by inducing participants to empathize
with three virtual players in an online PGG. Second, we also examine the role of the types of values shared on cooperative
behaviors in a PGG. If personal values serve as cues to cooperation, which people use to inform their decisions to
cooperation (23, 42), then when the group shares values that are social values we expect this to lead to higher levels of
cooperation than when the group shares economic values. In our studies, values were signalled through stories of suffer in
which the cause of suffering was social or material. To best of our knowledge, the present study is the first attempt to
explore the role of personal value through this method to examine the impact of values on cooperation. Based on prior
work, we predict that social value information will promote people to behave more cooperatively than those conveying
economic value signs. In addition, given the design we used, we also aim to explore the impact of interactive deception on
cooperative behavior. The objective here is to provide important insights regarding work that adopts similar methodologies
that lead to interactive deception, but that have yet to examine the behavioral impact of this method.

METHOD
Participants
Our experiment included 120 participants (80 female and 40 male) in four groups of 30. Participants were
recruited from Queen Mary University of London via email announcements and posted fliers. Participants were aged
between 18 to 49 (M =22.09, SD = 4.94). They provide informed consent prior to participation. On completion of the
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experiment, participants received between £6 and £15 based on their performance in the linear PGG (25 tokens = £1).
When debriefed, all participants were asked whether they believed they were interacting with three other players online.
Forty-nine participants reported they did not believe they were interacting with three other real players, and one participant
reported that he was not sure about that. The Ethics Committee of Queen Mary University of London approved this
research study.

Design and Materials
This experiment was a 2 × 2 (Value [Social Value, Economic Value] × Empathy [Empathy, No Empathy])
between-subjects design, and participants were randomly allocated to one of the four experimental conditions. The critical
dependent variable was the number of tokens participants contributed to the common pot on each of the 10 rounds, which
is also the operational definition of cooperation in such economic games.
In addition, we recorded other details in a set of questions given before and after the study. The pre-questions
included questions on personal information regarding age and gender, and questions concerning the participant’s positive
and negative experience over the past year. Moreover, participants were presented with Interpersonal Reactivity Index
(IRI) (43) questionnaire which is used to measure their dispositional empathizing ability, and consists of four subscales,
perspective taking (PT), empathic concern (EC), personal distress (PD) and fantasy (FT). The participant’s photo was
taken using a phone camera that was uploaded on screen along with photos of the three virtual players; these steps were
designed so that participants believed they followed the same procedures as the other three players they were interacting
with online. The reasons for using virtual rather than real players was to allow for careful manipulations of the range of
values of the other players and the personal histories of their experiences, and the impact it would have on the participants
behavior during the PGG. The three other player photos and their profiles were made in advance, and piloted. The details
of the profiles were based on a published value survey (44). The most common values were predominately nonmaterialistic which formed the Social Value condition (e.g., family, friends, health; 86%, 45% and 30%, respectively), and
the least common values were predominately materialistic (e.g., mobile phone, bicycle, pet; 3%, 3%, 3%, respectively),
which formed the Economic Value condition. The profiles of the three virtual players were matched on the basis of number
of words of the personal events. Below is the profile from a virtual player in the Social Value condition in which theme was
friend:
I speak to my best friend nearly every day. She is the closest person to me outside of my family. Recently we fell
out. This isn’t the first time that this has happened, and I know that we can fix this, but it is still upsetting.
Below is the profile from a virtual player in the Economic Value condition in which the theme is phone:
I speak on my mobile phone nearly every day. It is the object most close to me other than my laptop. Recently I
broke my phone. It fell out of my bag. This isn’t the first time that this has happened, and I know that I can fix this,
but it is still upsetting.
The PGG was carried out via a computer using E-prime 2.0. In the PGG program, the number of tokens the three
players contributed on each round was fixed, and the same for each participant. The number and variance in the tokens
contributed was based on Fehr and Gächter study’s (9) using average contributions (taking into account the standard
deviation) in their partner-treatment without punishment condition. The combined total contribution of the three other
players on each round was as follows: 27, 34, 31, 24, 22, 23, 24, 18, 12 and 10.
The post-questions recorded participants’ impression towards the three other virtual players on a 9-point scale,
ranged from 1 (not at all) to 9 (very much), based on the extent to which they empathized with each of them. In addition,
participants were also required to rate, on the same 9-point scale, the extent to which their personal values related to
those of each of the three other players.
During the debriefing session participants were asked if they thought they were interacting with real players
online or not, whether they knew the other players, and what strategies, and were then debriefed about the experimental
set up.

Procedure
Each participant was tested individually in a soundproofed experimental cubicle facing a computer monitor. After
signing the consent form and reading the information sheet, participants filled in the pre-questions, and their photos were
taken. Participants were then asked to wait for approximately 5 minutes and were told that this time was needed to
coordinate the other players that were taking part in the experiment, where the interaction deception was involved. During
this time participants were told to carefully read the instructions for PGG.
Before participants took part in the PGG task, they were presented with their own picture, alongside the three
other players’ pictures and were told that they were playing the game with these three people. Then the Empathy condition
was presented with the empathy induction procedure. They were told: “Next you will see profiles of the three other
participants who will work together with you. While you are reading this, try to imagine how the person felt about what they
have just described. Try to imagine how it has affected them and how they feel as a result”. In the No Empathy condition,
they were told: “Next you will see profiles of the three other participants who will work with you. ”. After seeing the profiles
of three others’ profiles with passport size photos, participants started the PGG. For each round, participants were
presented with round N first. Next, participants were required to decide how many of their 20 tokens to contribute to group
pot. While participants were required to decide on how many of their 20 tokens to contribute, the three others’ players’
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pictures were also presented. After they had made their decision, they entered their choice into the computer. Next, they
were required to wait between 4000 to 12000 ms, as randomly determined by the program. Then feedback was presented,
including “Other people contributed tokens: (the sum of three other players’ contribution), Your contribution this round is:
(the number of tokens they contributed), Your share of the pot for this round: (the number of tokens they received from the
pot), Your total number of tokens on this round: (the total number of tokens they will receive on that round), and Your
cumulative total of tokens across rounds: (the total number of tokens they will receive across all rounds)”. Participants
were required to copy down those values into the form using pencil and paper provided. The reason for this was to make
sure that participants attended to all the feedback information presented on screen on each round. When they completed
the round, they were required to press the spacebar to continue to the next round. This procedure was repeated until all
10 rounds were complete.
On completion of the PGG, participants were then presented with the post-questions, which includes self-report
empathizing and similarity. Moreover, IRI was followed. Finally, there were debriefing questions, in which they were
informed in detail about the study its purpose.

Scoring
With regards to scoring for the IRI empathy questionnaire, the four subscales (PT, PD, FS and EC) were scored
individually. Each subscale consisted of 7 items; with some items were reverse scoring (item 3, 4, 7, 12, 13, 14, 15, and
19). Specifically, PT comprised items 3, 8, 11, 15, 21, 25, 28; PD comprised items 6, 10, 13, 17, 19, 24 and 27; FS
comprised items 1, 5, 7, 12, 16, 23 and 26; EC comprised items 2, 4, 9, 14, 18, 20 and 22. Similarity and Empathizing
were scored according to the rating in the post-questions, ranged from 1 (not at all) to 9 (very much).

RESULTS
We first reported the self-report similarity and empathizing degree in four conditions, then differences between
contributing proportion, and then tit-for-tat strategy in each condition. A regression analysis examined the potential
association between first round’s contribution in the PGG and dispositional empathy ability.

Self-report Empathy and Similarity
To begin with, we examined if there were group differences based on self-report similarity and self-report
empathy of participants’ personal values and those of the three other players in Social Value and Economic Value
conditions. There were no significantly different for the self-report similarity amongst the four conditions. In terms of selfreport empathy based on those profiles, the interaction between value and empathy was significant, which suggested that
in the high empathy condition, the self-report empathy in Economic Value condition (M = 5,09, SD = 17.63) is significantly
lower than the Social Value condition (M =6.33, SD = 17.63), F(1,116) =7.48, p = .007, ηp2 = .061.

PGG: First round
In the first round, the mean of contribution rate was 0.52 (SD = 0.30), 95% CI [0.47, 0.58], which located at the
interval of 40% ~ 60% of the overall personal endowments. At this stage in the PGG (N = 120), the value manipulation did
not impact on the number of tokens contributed, F(1, 116) = .435, p = .511, ηp2 = .004), and neither did the induction of
empathy, F(1, 116) = 2.89, p = .09, ηp2= .024). There was also no significant interaction between value and empathy on
first round contributions, F(1, 116) = 0.001, p = .99, ηp2 <.0001).

PGG: All rounds
Value Manipulation
To examine the main manipulations of the study, we entered all data’s (N = 120) individual contributions made in each
round by each participant into a 2 × 2 × 2 × 10 (value [Social Value, Economic Value] × empathy [Empathy, No Empathy]
× Deception [Deception Success condition, Deception Failure condition] as the between-subject variables × round [Round
1-10] as the within-subject variable) mixed ANOVA. The Mauchly’s test indicated that the assumption of sphericity had
been violated, χ2 (44) = 166.63, p <.001, therefore Greenhouse-Geisser corrected tests were reported (ε = .71).
Table 1A shows the mean contribution in each of the four conditions. The analyses revealed that only for 10 round ×
value × empathy × Deception four-way interaction was significant, F(6.42, 712.38) = 55.95, p =.059, ηp2 = .018. Apart from
that, all were non-significant. Thus, we classified each participant according to whether they believed they were interacting
with three other players online into Deception Success group and Deception Failure group for further analysis.
In terms of Deception Success group (n = 70), a 10 × 2 × 2 (round [Round 1-10] × value [Social Value, Economic
Value] × empathy [No Empathy, Empathy]) repeated measures ANOVA was conducted. As shown in Table 1B, the results
showed that the interaction between value × empathy was significant, F(1, 66) = 6.782, p =.011, ηp2 = .093. Statistic power
was calculated by G*power (http://www.gpower.hhu.de/en.html), (1- β = 1.00 > .80). Pairwise comparison showed that in
Empathy condition, there was significant difference between Economic Value condition and Social Value condition, p
=.004, ηp2= .118; not found in the No Empathy condition, p =.736, ηp2 = .002, which indicated that when there was
empathy induction, for those presented Social Values stories contributed more than those communicated Economic
Values.
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Table 1A The Mean Contribution for the Four Conditions (N=120)
Value

No Empathy

Empathy

M (SD)

n

95% CI

M( SD)

n

95%CI

Economic Values

9.95(4.86)

30

[8.19, 11.71]

6.47(7.61)

30

[3.73, 9.23]

Social Values

9.53(4.39)

30

[7.94,11.13]

9.82(3.93)

30

[8.40, 11.24]

Table 1B The Mean Contribution for those Deception Success Group (n=70)
Value

No Empathy

Empathy

M (SD)

n

95% CI

M(SD)

n

95% CI

Economic values

9.44 (3.00)

24

[8.21,10.66]

6.73 (4.25)

22

[4.92, 8.54]

Social values

9.14 (2.04)

11

[7.86,10.42]

10.38(3.00)

13

[8.71,12.04]

Table 1C The Mean Contribution for those Deception Failure Group (n=49)

Value

No Empathy

Empathy

M (SD)

n

95% CI

M(SD)

n

95% CI

Economic values

10.47 (4.91)

6

[6.42,14.51]

9.71 (4.90)

17

[7.31, 12.11]

Social values

9.93 (4.91)

8

[6.43,13.43]

9.37(4.91)

18

[7.04,11.71]

The analysis also found that the interaction between round × empathy was marginally significant, F(6.24, 411.86)
= 1.92, p =.073, ηp2 = .028, (1- β = .976 > .80). The main effect of round was significant, F(6.24, 411.86) = 9.98, p <.001,
ηp2 = .13, (1- β =1.00 > .80).

Figure 1A. Average contributions in four conditions for the All data (N=120)
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Figure 1B. Average contributions in four conditions for Deception Success group (n=70)
Turning now to the Deception Failure group (n=49), while it is hard to interpret the behavior, their pattern of
contributions does provide some insights. In the present study, the tokens at the end of PGG converted into real money for
our participants. Therefore rationally, the Deception Failure group should consistently make zero contributions in every
round, because pro-sociality is dis-incentivized since they believe they are not interacting with real players. However, the
social nature of the PGG set up appears to have encouraged the Deception Failure group to contribute reliably above zero
(M = 9.71, SD = 4.77, t(48) = 14.25, p < .001), as we can see from Table 1C. A repeated measures ANOVA was
performed on the Deception Failure group across 10 round PGG and 1st round PGG data, none of interactions and main
effect were significant.

Tit-for-tat strategy
To test the effect of main manipulation (empathy & values) on tit-for-tat strategy, A logic linear analysis were
performed on the number of participants using the strategy in each conditions. Prior studies suggest that the tit-for-tat
strategy is a common strategy employed in social dilemmas such as the PGG. Therefore we correlated the contributions
of the participants from 2nd to the 10th round with the mean contributions of the three other players’ from 1st to 9th round.
A significant correlation between participants’ contributions and those of the other players was classified as tit-for-tat
strategy, and anything non-significant was classified as other strategy. Table 2 showed the number and proportion of
people using tit-for-tat strategy in each condition. A log-linear analysis revealed more participants were classified as using
the tit-for-tat strategy in the No Empathy condition as compared to the Empathy condition, Z = 2.815, p = .005. (N =120); Z
= 2.926, p = .040 (n=70). While the empathy induction manipulation did not lead to increases overall in the contributions
made in the PGG, it did affect the types of strategies that participants employed and discouraged tit-for-tat usage.
Table 2A The Number and Proportion Using Tit-for-tat Strategy in Four Conditions (Value × Empathy) (N=120)
Value

No Empathy

Empathy

Economic Values

11/30 (36.67%)

5/30 (16.67%)

Social Values

11/30 (36.67%)

3/30 (10%)

Table 2B The Number and Proportion Using Tit-for-tat Strategy in Four Conditions (Value × Empathy) (n=70)

Value

No Empathy

Empathy

Economic Values

10/24 (41.67%)

2/11 (18.18%)

Social Values

10/22 (45.45%)

2/13 (15.38%)

Regression between PGG and Empathic disposition
To test the individual difference effect of empathy on contribution rate in PGG, a Linear Regression analysis was
carried out on the first round contribution, age and the score of subscales (PT, PD, FS, EC) of IRI. As we can see from
Table 3, none of subscales of IRI did predict the first round contribution in the PGG for the Deception Success group.
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Table 3 Summary of Hierarchical Regression Analysis for Variables Prediction Contribution in First Round of
PGG (N=70)
Variables

B

SEB

95% CI

-.051

.202

-.037

[-.458,.355]

Age

-.131

.250

-.094

[-.636,.374]

PT

.938

.806

.186

[-.688, 2.564]

PD

-.346

.745

-.079

[-1.848,1.156]

FS

.105

.648

.026

[-1.202,1.413]

EC

-.1.342

1.471

-.197

[-4.308,.1.625]

Step 1
Age
Step 2

Note. R2 = .001 for step 1; ΔR2 = .0054 for step 2. * p< .05;

DISCUSSION
Typically in face-to-face interactions in the real world social pressures and social norms, along with multiple verbal,
non-verbal cues are likely to have a significant impact on sustaining or even increasing pro-social behaviors (45). The aim
of the present study was to examine potential relevant cues that could influence a specific pro-social behavior, namely
cooperation, in an online interactive social dilemma game (PGG). To this end, we found that values, for those that
believed that they were interacting with real players online, did impact on prosocial behaviors in the PGG. In particular,
when participants were interacting with players that were revealed to have predominately social values, contributions were
higher than those interacting with players that had mostly economic values. This supports our main prediction. We also
speculated that the role of empathy might not play a significant role in online interactions. Consistent with this, our
empathy induction manipulation did not lead to increases in cooperation relative to the No Empathy condition, but it did
impact on the types of strategies that were employed in the PGG.
First, in terms of our empathy manipulation, while consistent with our speculations, the present results are
inconsistent with many previous studies (6, 22, 28) that use social dilemmas such as the prisoner’s dilemma. Our empathy
manipulation was identical to other studies that have demonstrated enhanced effects on pro-social behaviors, which is
why it is more likely that the mixed findings are a result of differences concerning the PGG procedures, rather than the fact
that empathy per se is less effective as an emotional cue when interacting online. In the present study participants were
asked to decide the amount of tokens they would contribute to the group pot, whereas in previous studies participants
could decide to contribute their tokens to a group pot, or an individual player. This may be a critical difference, because in
C. D. Batson et al.’s study (27), when empathy was induced, participants increased their cooperation for the target player
they most empathized with, which was not possible in the present study. Nevertheless, in the present study, we present
participants with details of players that had personal experiences that they could empathize with, so they could reveal their
pro-social tendencies by cooperating more overall. While empathy did not reveal itself in cooperative behaviors per se,
those induced to empathize were less likely to use tit-for-tat strategy. Tit-for-tat is a strategy that is often relied on as an
efficient and defensive means of guarding against betrayal of pro-sociality (46). It may be the case that empathy may not
have induced cooperation; it did however reduce the uptake of an obvious tit-for-tat strategy, which is typically employed
as a defensive or efficient non-pro-social strategy. Moreover, our study explored dispositional empathy ability as a
predictor of first round contributions in the PGG. However, we only found weak evidence for a connection between. Again,
this may be the result of the procedures we used in our PGG, or because there is an unstable association between
empathy and cooperation when interacting with others online.
Second, the present study did find evidence to suggest that signalling pro-social behavioral dispositions online is a
useful cue that participants use to determine the extent to which they cooperate, consistent with Parks’ Integrated Model
(23). As previous work has shown, if one is provided with information that reveals pro-social behaviors such as
trustworthiness (47), cooperative behavior with strangers increases. While this study is the first of its kind to provide
evidence of the mediating role of values in a linear PGG, it lends further supports the work of Volk et al. (39) which
suggested that values do play a role in cooperation. One question our findings raise is what role values play for
determining cooperative behaviors in the PGG. Given that the overall pattern of contributions decays over rounds, which is
consistent with previous studies of PGG (10), one way of conceptualising the role of values is that signalling social values
reduced decay relative to signalling economic values. Thus, the findings from the present study limit claims that signalling
materialistic values per se is a way of increasing cooperation overall, at least for the linear PGG. In order to support this
claim, further studies using the PGG would have to show that participants (either interacting with real or virtual players)
make higher contributions systematically across rounds when not providing any information in contrast to providing
information signalling economic values.
The present study used real financial incentives rather the fixed payments or credits, in line with standard
economic versions of the linear PGG based on recommendations by economists and psychologists (48). However this
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study introduced a form of social-interaction-deception, because participants were led to believe they were interacting with
real players. Although this was present, our findings suggest that, compared with other studies, overall, first round
contributions were within the standard 40% - 60 % range of endowments (10), which suggest that the decision-making
behavior we observed was in line with previous economic studies that involve genuine (though typically not direct face-toface) interactions with real players. Nevertheless, to examine the impact of social-interaction-deception on decisionmaking behavior we asked participants if they did indeed believe they were interacting with real players, and only a small
proportion did not. What is curious is that these participants continued to make contributions knowing that they were not
interacting with real players, when the rational strategy would be to contribute nothing on each round. One explanation for
this is that participants were subject to social desirability bias, which is the tendency to present oneself in a positive social
manner to be accepted by others (49, 50). Despite this, the vast majority of participants, in our study 58%, who indicated
that they believed they were genuinely interacting with real players, revealed systematic patterns of behavior consistent
with our predictions. Nevertheless, future studies that include manipulations such as the ones used here should include
checks to identify if participants are aware of the presence of deception, whatever kind is used.

CONCLUSION
Overall, in an online interactive setup, we showed that signals of social values as compared to economic values
maintained cooperation in a social dilemma when there were perspective-taking instructions. Moreover, empathy reduced
the likelihood of a typical reciprocal strategy (tit-for-tat). We propose that for online social interactions people rely more on
different cues than when they are interacting with in real face-to-face settings.
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APPENDIX
Appendix 1. Interpersonal Reactivity Index (Davis, 1983)
The following statements inquire about your thoughts and feelings in a variety of situations. For each item, indicate how
well it describes you by choosing the appropriate letter on the scale at the top of the page: 1, 2, 3, 4, or 5. When you have
decided on your answer, fill in the letter on the answer sheet next to the item number. READ EACH ITEM CAREFULLY
BEFORE RESPONDING. Answer as honestly as you can. Thank you.
ANSWER SCALE:
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1

2

3

4

DOES NOT
DESCRIBE ME
WELL

5
DESCRIBES ME
VERY
WELL

1. I daydream and fantasize, with some regularity, about things that might happen to me. (FS)
2. I often have tender, concerned feelings for people less fortunate than me. (EC)
3. I sometimes find it difficult to see things from the "other guy's" point of view. (PT) (-)
4. Sometimes I don't feel very sorry for other people when they are having problems. (EC) (-)
5. I really get involved with the feelings of the characters in a novel. (FS)
6. In emergency situations, I feel apprehensive and ill-at-ease. (PD)
7. I am usually objective when I watch a movie or play, and I don't often get completely caught up in it. (FS) (-)
8. I try to look at everybody's side of a disagreement before I make a decision. (PT)
9. When I see someone being taken advantage of, I feel kind of protective towards them. (EC)
10. I sometimes feel helpless when I am in the middle of a very emotional situation. (PD)
11. I sometimes try to understand my friends better by imagining how things look from their perspective. (PT)
12. Becoming extremely involved in a good book or movie is somewhat rare for me. (FS) (-)
13. When I see someone get hurt, I tend to remain calm. (PD) (-)
14. Other people's misfortunes do not usually disturb me a great deal. (EC) (-)
15. If I'm sure I'm right about something, I don't waste much time listening to other people's arguments. (PT) (-)
16. After seeing a play or movie, I have felt as though I were one of the characters. (FS)
17. Being in a tense emotional situation scares me. (PD)
18. When I see someone being treated unfairly, I sometimes don't feel very much pity for them. (EC) (-)
19. I am usually pretty effective in dealing with emergencies. (PD) (-)
20. I am often quite touched by things that I see happen. (EC)
21. I believe that there are two sides to every question and try to look at them both. (PT)
22. I would describe myself as a pretty soft-hearted person. (EC)
23. When I watch a good movie, I can very easily put myself in the place of a leading character. (FS)
24. I tend to lose control during emergencies. (PD)
25. When I'm upset at someone, I usually try to "put myself in his shoes" for a while. (PT)
26.

When I am reading an interesting story or novel, I imagine how I would feel if the events in the story were happening
to me. (FS)
27. When I see someone who badly needs help in an emergency, I go to pieces. (PD)
28. Before criticizing somebody, I try to imagine how I would feel if I were in their place. (PT)

NOTE: (-) denotes item to be scored in reverse fashion (6 minus their scoring)
PT = perspective-taking scale
PD = personal distress scale
FS = fantasy scale
EC = empathic concern scale
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Appendix 2. Three pairs value stories
Social value stories: (Family, Friends, Health)
Family
My grandfather had an operation recently. I went to visit him in hospital whenever I could. It has been worrying because I
am really close to him and it’s been very stressful and emotion for me and my family. But he is recovering now.
Friends
I speak to my best friend nearly every day. She is the closest person to me outside of my family. Recently we fell out. This
isn’t the first time that this has happened, and I know that we can fix this, but it is still upsetting.
Health
I was riding my bicycle down the main road last month. I lost control and crashed into a lamppost. The bike didn't flip,
thankfully, but my arm was severely injured. I had to go to hospital, and they put my arm in a sling. It took me
approximately 3 weeks to recover.

Economic value stories (Pet, Phone, Bicycle)
Pet
My pet dog Scruffy had an operation recently. I went to visit him at the vets whenever I could. It has been worrying
because I am really close to him and it’s been very stressful and emotion for me and my family. But he is recovering now.
Phone
I speak on my mobile phone nearly every day. It is the object most close to me other than my laptop. Recently I broke my
phone. It fell out of my bag. This isn’t the first time that this has happened, and I know that I can fix this, but it is still
upsetting.
Bicycle
I was riding my bicycle down the main road last month. I lost control and crashed into a lamppost. The bike didn't flip, but
unfortunately it did get bust up. I had to take it into the repair shop, because it was seriously damaged. It took
approximately 3 weeks to get fixed.
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