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THE SOCIAL PSYCHOPHYSICS OF
COOPERATION: NONVERBAL COMMUNICATION
IN A PUBLIC GOODS GAME

Robert Kurzban

ABSTRACT: An experiment was conducted to test the hypothesis that cooperation
in a social dilemma context could be facilitated by inducing participants to emit
“social psychophysical” cues, information in the perceptual array that affords mean-
ingful and consequential social inferences. In particular, participants were asked to
engage in mutual eye gaze, to touch one another gently, to communicate in a
virtual chat room, or to tap out rhythms in synchrony. All but the last of these
manipulations increased contributions to a public good in all-male but not all-fe-
male groups. These results suggest the inference systems that are engaged when
individuals make decisions about whether or not to cooperate in a group context
are responsive to relatively low level nonverbal behavioral cues.

KEY WORDS: cooperation; groups; sex differences; social dilemmas; nonverbal
communication.

Social dilemmas, situations in which each individual’s pursuit of self-
interest leads to deficient aggregate outcomes (Dawes, 1980), continue to
be important problems at many levels of social interaction. The social costs
of decisions to behave selfishly are evident in macro contexts such as envi-
ronmental pollution (Van Vugt, Van Lange, & Meertens, 1996) as well as
micro contexts such as social loafing in small work groups (Williams, Jack-
son, & Karau, 1995).
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A more specific version of a social dilemma, the public goods prob-
lem (Olson, 1965), involves situations in which it is difficult or impossible
to exclude people from the benefits of a particular good or service once it
is produced. The dilemma arises because each agent would prefer to enjoy
the benefit of a public good without incurring the costs to provision it.
Because the obstacles facing the generation of public goods impede poten-
tial improvements in social welfare, an important question involves the
conditions that favor the provisioning of public goods. The fact that a num-
ber of public goods do indeed exist indicates that there are conditions
under which they can be produced.

Large literatures in both psychology and economics have emerged in-
vestigating the public goods problem (Ledyard, 1996). A common method
used in the controlled setting of the laboratory is the voluntary contribution
mechanism. In a typical experiment, participants are given an allocation of
tokens (an endowment) and told that they will be given an opportunity (or
multiple opportunities) to put these tokens into one of two accounts, the
“personal account,” and the “joint account.” Tokens placed in the personal
account generate a payment only to the individual subject, while tokens
contributed to the joint account increase the size of the monetary pie to be
divided among all participants. Each token contributed to the joint account
comes at a cost to the contributing individual, but increases the group’s
aggregate outcome.

This structure creates an incentive for each participant to contribute
zero to the joint account and put her entire endowment in the personal
account. Of course, if everyone were to contribute their endowment to the
joint account, all would be better off than if everyone contributed their
endowment to the personal account. So, the extent to which individuals
are cooperating with one another can be indexed by the number of tokens
contributed to the joint account.

The vast literature on public goods games has established that under
these conditions participants deviate from pure self-interest. In a typical 10-
round experiment, contributions start at roughly 50% and slide toward
zero as the game progresses (see Ledyard, 1996, for a thorough review).
However, when players are given a chance to engage in face-to-face com-
munication before they make their actual decisions, contribution rates in-
crease (Dawes, McTavish, & Shaklee, 1977). The reason for this increase
remains the subject of debate (Kerr & Kaufman-Gilliland, 1994).
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Social Information for Social Decisions

The current experiment looks more closely how communication functions
to increase cooperation by looking at the impact of certain non-verbal be-
haviors in the absence of unrestricted face-to-face communication. In es-
sence, narrowing the “bandwidth” of interaction might make it possible to
investigate which elements of the communication stream are important for
improving cooperation rates.

The theoretical perspective motivating this research was an evolution-
ary one, though other points of view might well have yielded similar pre-
dictions. Considering cooperation from the evolutionary standpoint sug-
gests that human psychology should not be expected to be designed to
cooperate indiscriminately, incurring costs to benefit others under all cir-
cumstances (Kurzban & Leary, 2001; Trivers, 1971). Instead, it should ex-
pected that people use decision rules that choose to cooperate contingent
on particular types of information from the social environment. That is,
there might be particular kinds of cues that people use to decide when one
is in the type of situation in which cooperating is a good strategy, where
“good” means that cooperating under these conditions led to better fitness
outcomes than choosing not to cooperate. From this perspective, an impor-
tant question is what kinds of social information might influence systems
designed to generate cooperative behavior. For example, information that
others are committed to the group welfare (Kurzban, McCabe, Smith, &
Wilson, in press) and information that there are other, perhaps rival, groups
in the environment (Bornstein & Rapoport, 1988) seem to be information of
this type, eliciting cooperation in these contexts.

One possibility is that relatively low-level “social psychophysical”
cues, information in the perceptual array that affords meaningful and con-
sequential social inferences, might also act as inputs to information-pro-
cessing devices that are engaged when one is making decisions about
whether or not to cooperate with others. The experiment reported here
relies on the fact that many inference systems seem to be “encapsulated”
and “modular” in their functioning (Fodor, 1983), including social systems
(Gigerenzer, 1997). That is, many cognitive systems are activated any time
the input conditions for their operation are met (Farah, Wilson, Drain, &
Tanaka, 1995, is a good example). As a result, it is possible to “fool” these
systems, giving them the inputs to which they are sensitive even though the
“normal” (Millikan, 1984) circumstances under which they were designed
to operate do not in fact hold.

Research on the “facial feedback” hypothesis illustrates this general
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approach. It has been shown that when participants are induced to tighten or
relax their facial muscles through artificial means, such as placing a pen
between their teeth, they experience emotions that in normal circumstances
are associated with tension in these muscles (Strack, Martin, & Stepper,
1988). The efficacy of this kind of manipulation has been known for some
time in a number of areas of social psychological research (Bem, 1967).

The current experiment uses this approach to investigate specific cues
that might enhance cooperation in the context of groups. The particular
cues investigated here derive from the argument that mechanisms that sup-
port cooperation might be designed in part to solve the adaptive problems
of hunting and intergroup conflict, activities that require extremely intricate
real-time coordination (Caporael & Brewer, 1991; Kurzban, 1998). It could
be the case that cues that reliably correlated with one’s ability to coordi-
nate well with others act as inputs to inference procedures that determine
how cooperative one should be. These considerations led to the hypothesis
that decisions to cooperate would be mediated by the extent to which an
actor perceives cues that coordination is possible within a group, with co-
operation increasing in the presence of such cues.

Experimental Treatments

The experiment presented here was designed to test this hypothesis by in-
ducing participants to emit social psychophysical cues in the context of a
public goods game. Specifically, these participants were induced to match
oblique eye gazes with one another, touch one another gently, or tap out
rhythms in synchrony. These manipulations were chosen in part because
other established models of cooperation, including perspectives that em-
phasize the role of structural features (Rapoport, 1988), face-to-face com-
munication (Chen & Komorita, 1994), promises and pledges (Chen, 1996),
the enhancement of social identity through common fate (Brewer &
Kramer, 1986) or the presence of an out-group (Rapoport & Bornstein,
1989) would not predict any effects of these manipulations.

More importantly, these manipulations were selected because they are
relevant for establishing coordination among individuals. Although discus-
sions of cooperation have generally emphasized costs and benefits to the
parties involved, an equally important problem facing would-be coopera-
tors is that they must coordinate their actions (Tooby & Cosmides, 1996).
Individuals have vastly different agendas, goals, and beliefs, as well as an
incomprehensibly large number of possible actions. To cooperate, individ-
uals must find the relatively small number of possible acts by which they
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can benefit one another. That is, they have to be able to coordinate with
one another to achieve mutually desirable outcomes. Nonverbal communi-
cation is one way in which this coordination is accomplished. (For discus-
sions, see Tooby & Cosmides, 1996; Kurzban, 1998.)

Mutual Eye Gaze

The ability to correctly assess others’ intentions (and thus their likely
future actions) is an important component of achieving coordination. Re-
cent research on “theory of mind” (Baron-Cohen, 1995), hypothesized sys-
tems designed to read the intentions of others, suggests that eye gaze might
play a key role in this process. Baron-Cohen (1995) has proposed that one
component of the “mind-reading” system is an “Eye-Direction Detector”
(EDD), which detects eyes and gauges their direction of gaze. The EDD
begins a process that allows for the construction of intentional attributions
about the self and another (agent A sees that I see object X) and for infer-
ences to be drawn about other individuals’ beliefs. Indeed, existing evi-
dence suggests that eye gaze can increase cooperation, although this evi-
dence is relatively weak and somewhat inconsistent (Hornik, 1987;
Kleinke, 1977; Wichman, 1970;).

Touch

Touch affords quiet, subtle communication between individuals, and
therefore the possibility of coordination. Touch might also serve a function
not specifically related to coordination: it may act as a social signal of
closeness of relationship. Touch is a socially important act, although the
significance of touch varies from culture to culture (Remland, Jones, &
Brinkman, 1995). It could be the case that being touched is a cue that one
is in a close social relationship with the person touching in much the same
way that the state of one’s facial muscles is a cue to one’s emotional state.
As with eye gaze, although some evidence exists that touch can increase
cooperation or compliance (Smith, Gier, & Willis, 1982; Willis & Hamm,
1980), other experiments have failed to find these effects (Bohm &
Hendricks, 1997; Kleinke, 1980), or have found them only under limiting
conditions (Goldman, Kiyohara, & Pfannesnteil, 1985).

Rhythm

Rhythm has the interesting property that it allows synchronization in
real time. In essence, it sets up an inductive process by defining temporal
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spaces. By hearing three beats in a (regular) rhythm, one can infer when
the fourth will be, allowing two or more individuals to begin or end some
activity at the same time. Because rhythm provides a way to synchronize
extremely effectively and communicate one’s ability to do so, it is plausible
that the appeal of rhythm lies partly in its ability to facilitate complex coop-
eration.

Little has been written in the psychological literature about the intu-
itive appeal of rhythm and its possible functional origins, although there
have been suggestions that rhythm might play a role in human mating
(Grammer, Kruck, & Magnusson, 1998), language learning (Kempton,
1980), and synchronizing social interactions (Condon, 1980). Perhaps
more relevant, Feshbach (1994) conducted a study in which participants
were asked to fill out a number of questionnaires after listening to martial
music, patriotic music, or string quartets. The participants who listened to
martial music (which is, of course, characterized by its heavy emphasis on
percussion) scored higher than controls on a Nationalism scale. This result
is interesting in the context of the possibility that adaptations for coopera-
tion in groups are designed in part for intergroup conflict (Kurzban & Leary,
2001; Sidanius & Pratto, 1999; Tooby & Cosmides, 1988).

Communication

It has been suggested that face-to-face communication has its effect
because it enhances social identity (Dawes, van de Kragt, & Orbell, 1988)
or because it affords coordination (Bornstein & Rapoport, 1988). Given
these possibilities, permitting communication over a computer network, a
much less “social” interaction and perhaps one less likely to build social
identity, and allowing no discussion of the experimental task, thus prevent-
ing coordination, might eliminate the effect that communication has on
increasing contributions.

There is some precedent for the notion that communication must be
relevant to have an effect. Dawes et al. (1977) found that even face-to-face
discussion did not increase contributions when participants were told to
discuss an irrelevant topic. This stands in stark contrast to the relevant
communication condition, in which contributions increased from 27% to
74%. Very similar effects were obtained by Bouas and Komorita (1996),
who replicated the finding that irrelevant conversation had no effect on
rates of contribution. In a similar vein, Wilson and Sell (1997) found that
communicating one’s intended contribution over a computer terminal also
had no effect on contributions.
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Sex Differences

The cognitive architecture of males and females should be identical to
the extent that each sex faced the same adaptive problem (Darwin, 1871).
To the extent that males and females faced different adaptive tasks, differ-
ences in the design of the psychological mechanisms designed to solve
these problems should be observed.

It seems likely that there is overlap in the problems faced by males
and females in the realm of cooperation. For example, in social exchange,
there is no reason to believe that the sexes differed in the degree to which
gains in trade could be beneficial. On the other hand, hunting and warfare,
two activities that might have driven adaptations for cooperation in groups,
might have constituted different adaptive problems for men and women.
There are theoretical reasons to believe that the cost/benefit structure of
warfare is different for men and women (Tooby & Cosmides, 1988), and
anthropological evidence suggests that both hunting and warfare are pre-
dominantly, but not exclusively, male activities (Lee & DeVore, 1968).

The existence of these different selection pressures might in part ex-
plain why, across cultures, all-male groups differ in important ways from
all-female groups (Tiger, 1971; Wrangham, & Peterson, 1997). More specif-
ically, it might be the case that the adaptations unique to males are partic-
ularly active in all-male groupings, as this might be a context in which
these systems were designed to operate. Participants in the current experi-
ment were run in all-male and all-female groups to address this possibility.
Taken together, the evidence that men were more likely to be engaging in
cooperative hunting and warfare along with the suggestion that these adap-
tive tasks require systems capable of real time spatio-temporal synchrony
and coordination led to the hypothesis that there would be sex differences
in the extent to which evidence of coordination will impact decisions to
cooperate. In particular, it was predicted that the eye gaze, touch, and
rhythm manipulations would be more effective in increasing contributions
in all-male groups than they would be in all-female groups.

Evidence regarding sex differences in economic games is inconsistent
(Eckel & Grossman, in press), as is the evidence regarding sex differences
in the impact of the specific nonverbal behaviors investigated here (Smith
et al., 1982). Very generally, the weight of the evidence might lead to the
prediction that touch and eye gaze will increase cooperation more in all-
female groups than all-male groups (Kleinke, 1977; Powell et al., 1994),
contrary to the prediction derived from the above analysis.

In sum, the experiment described below was designed to test hypoth-
eses based on considerations of the role that social psychophysical cues to
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coordination might play as relevant inputs to systems designed to decide
when one should cooperate. It was predicted that (1) people in groups who
engage in mutual eye gaze, touch, and tapping out rhythms would contrib-
ute more to a public good than people in groups who do not engage in any
of these behaviors or engage in only extremely restricted communication,
and (2) this increase in contributions would be more pronounced for male
participants than for female participants.

Method

Participants

Two hundred eighty-eight participants were recruited from the Univer-
sity of California Santa Barbara undergraduate community. Each subject
was told that he or she could earn up to $12 for their participation. The
amount that each subject actually earned depended on the decisions that
they and the other participants in their group made during the experiment.

Design

The experiment used a 5 (Condition: Baseline, Eyegaze, Touch,
Rhythm, Communication) � 2 (Participant Sex: Male, Female) between-
subjects factorial design.

Procedure

The procedure was a standard public goods game that largely dupli-
cated that used by Marwell and Ames (1979). Participants were given a
time to report to the laboratory and told that they would earn a $2 bonus if
they arrived on time. Six same-sex participants were recruited for each
experimental session. However, due to absences, not all groups consisted
of exactly six people. If fewer than four people appeared for an experimen-
tal session, the session was canceled. Five groups were run in each of the
10 cells.

As participants arrived in the laboratory, they were seated at six com-
puter terminals arrayed in a hexagonal configuration in the center of the
room. This arrangement allowed participants to see one another but not
other participants’ computer screens. Once all six participants had arrived,
they were asked to read the instructions (Davis & Holt, 1993) on their
computer screens, which explained the nature of the public goods game
and how it was to be played. They were informed that they would be
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playing 10 rounds of a public goods game, that they would start each round
with 10 tokens, and that they would receive 50 cents per token for their
average token total over the course of the 10 rounds. The instructions in-
formed them that they could divide their endowment (in units of whole
tokens) any way they chose between the two accounts each round, and that
they would earn the full value of each token that they put in their Personal
Account, as well as a fraction of the value for each token they and the other
participants put in the Public Account. The amount they earned from the
Public Account was one-third of the total number of tokens placed in this
account. This information was provided in a table visible to the players
throughout the experiment. After having read the instructions, participants
familiarized themselves with the interface that they would be using to regis-
ter their allocation of tokens to the two accounts. An undergraduate research
assistant of the same sex as the participants was in the room during the
course of the experiment and answered any questions that arose.

In the Baseline condition, once all participants had completed reading
the instructions and indicated that they were ready by clicking on a small
box on the computer screen, round 1 automatically began. Each player
was prompted to indicate his or her choice of allocation of tokens to the
two accounts. Once the last person had made a selection, the computer
calculated the total number of tokens contributed to the Public Account
and provided this information to each player. Each player saw how much
they had earned for that particular round (their share of the Public Account
plus their contribution to their own Private Account) and the total token
contribution to the Public Account by all players. Players were not told
how much any of the other players individually contributed.

Subsequent rounds proceeded similarly. The game continued for 10
rounds. At this point, the computer generated a list of the total payoffs to
each individual player, and the experimenter assembled envelopes with
appropriate totals out of view of the participants. Participants were paid 50
cents for every token that they earned on average over the course of all 10
rounds. Participants were called by the experimenter individually, given
their envelope with their cash payment, debriefed, and dismissed. Partici-
pants in the baseline condition were in the laboratory for about 20 min-
utes. Participants in the experimental condition were in the lab slightly
longer, but always less than 30 minutes.

Experimental Manipulations

In each of the experimental conditions, a manipulation was added
before each round began. In the oblique Eyegaze condition, participants
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were instructed that they were to look obliquely1 into the eyes of the
players next to them for 3 seconds before each round. The text of the
instructions was as follows:

Before you make your contribution decisions each round, we are going
to ask you to make eye contact with other members of your group. All
you will need to do is, at the appropriate time, shift your eyes to the left
or right (you will be told which) to meet the gaze of the person next to
you, who will similarly be moving their eyes to look toward you. While
you do this, keep your head as still as possible, turning only far enough
so that you can see the person next to you out of the corner of your
eye. In addition, please try to keep your expression neutral.

The computer coordinated the eye gazes with a series of countdowns
and beeps. Before each eye-gaze, participants saw a three-second count-
down and were instructed to turn when the countdown reached zero. One
half of the participants (in every second seat) were directed to look right
first, and the other half were first directed to look left. After this, partici-
pants performed the same procedure, but in the opposite direction. In this
way, each participant matched gazes with the person to their right and to
their left. In the few cases in which fewer than six participants were pre-
sent, participants were still directed to look in the appropriate direction,
even if there was no one in the direction that they were looking. After the
sequence was complete, participants were prompted to indicate their al-
location decision.

In the Touch condition, the procedure was similar except that instead
of gazing at one another, participants were told to touch one another
lightly on the shoulder. This was accomplished by having participants
mimic the game “telephone”:

Before each round, we are going to ask you to play a version of a game
sometimes called “Telephone.” One of the members of your group will
be selected to begin. They will be shown a number on their computer
screen between 1 and 5. The goal is to communicate this number to
every other member of the group. However, the only way you are al-
lowed to communicate is by tapping your neighbor (lightly) on the
shoulder or arm. Tap once for one, twice for two, and so on.

At the beginning of each round, one participant was randomly se-
lected by the computer to begin, and the direction that the telephone game
was to proceed was also randomly determined. When the last player had
indicated the communicated number by entering it into the computer, par-
ticipants were prompted to make their allocation decision.

In the Rhythm condition, participants had two opportunities to hear a
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rhythm played by the computer and were then directed to tap out the
rhythm in synchrony with the other participants. Each rhythm consisted of
eight or nine taps, and lasted roughly 3 seconds. Participants saw the fol-
lowing instructions:

Before each round, we are going to ask you to tap out a simple rhythm.
Once everyone is ready, the computer will start a short countdown.
You will see numbers counting down and hear beeps once per second.
When the countdown reaches zero, you will hear the rhythm. Simply
listen while the rhythm is being played. Next, the computer will begin
another countdown and play the rhythm a second time. After the
rhythm has played twice, the countdown will begin a third time. When
it reaches zero, copy the rhythm that you heard, tapping it out on the
desk in front of you. This time, the computer will not be playing the
rhythm along with you. So that everyone starts tapping simultaneously,
use the beeps to determine when to begin tapping.

Five different rhythms were used in a preset order. The five rhythms
were played in this order in the first five and the last five rounds of the
game. The computers were set to prompt participants to make their alloca-
tion after sufficient time had elapsed to allow them to tap out the rhythm.

In the Communication condition, participants had the opportunity to
type messages to the other players for 30 seconds prior to each round.
Participants saw six boxes on their screen, each one containing the mes-
sages typed by one of the other participants. Where each participant’s mes-
sages were placed was randomized between rounds. Pre-testing showed a
tendency for participants to send messages about the content of the game
despite explicit instructions not to do so. To strengthen the directive not to
send messages about the content of the game, a notice that they were
being recorded (which they were) and monitored (which they weren’t) was
added to try to encourage compliance with the rule that the game not be
discussed. The instructions were as follows:

After all players have indicated that they are ready to begin each
round, a countdown clock will begin. You will have thirty seconds to
send notes to the other players in the room. Every player will see every-
one else’s notes. You may type whatever you wish, EXCEPT you MAY
NOT SEND ANY NOTES ABOUT THE GAME YOU ARE PLAYING.
That is, YOU MAY NOT ASK OR ANSWER ANY QUESTIONS ABOUT
ALLOCATING TOKENS OR ANY OTHER ASPECT OF THE GAME. You
may discuss anything else you wish. Note that everything you type is
being monitored and recorded.

After thirty seconds had elapsed, participants were prompted to make
their contribution decision.
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Results

The dependent variable was the number of tokens that participants, on
average, contributed to the Public Account. For simplicity, the effect of
time was investigated by splitting the game into two sets of five rounds. A 5
(Condition: Baseline, Eyegaze, Touch, Rhythm, Communication) � 2 (Par-
ticipant Sex: Male, Female) � 2 (Time: First Half, Second Half) mixed fac-
torial ANOVA was performed with time as a repeated measure (see Table
1).

The primary hypotheses of interest concerned the effect of the experi-
mental manipulations relative to baseline for each sex. So, although the
three-way interaction between time, condition, and participant sex was not
significant, F(4, 283) � 1.64, p � .16, two separate 5 (Condition: Base-
line, Eyegaze, Touch, Rhythm, Communication) � 2 (Time: First Half, Sec-
ond Half) ANOVA’s for male and female participants were conducted with
time as a repeated measure. Results of this analysis for male participants
revealed a main effect for time, F(1, 134) � 47.40, p � .001, with contri-

TABLE 1

Mean (Standard Deviation) Contributions in Tokens by
Sex and Condition

Contribution

Condition n All Rounds First Half Second Half

Male Participants
Baseline 27 3.06 (1.88) 3.85 (2.40) 2.27 (1.72)
Eyegaze 27 4.39 (1.91) 4.94 (2.35) 3.83 (1.94)
Telephone 28 4.18 (2.31) 4.44 (2.55) 3.92 (2.31)
Rhythm 27 3.81 (2.32) 4.47 (2.39) 3.14 (2.48)
Communication 30 4.76 (2.54) 4.93 (2.62) 4.59 (2.69)
All Conditions 139 4.05 (2.26) 4.53 (2.46) 3.58 (2.37)

Female Participants
Baseline 29 4.02 (1.88) 4.42 (2.10) 3.62 (1.85)
Eyegaze 29 4.00 (1.34) 4.17 (1.22) 3.83 (1.71)
Telephone 29 4.17 (1.65) 4.37 (1.63) 3.97 (1.86)
Rhythm 27 4.25 (1.64) 4.65 (1.65) 3.85 (1.81)
Communication 36 4.81 (1.81) 5.17 (2.07) 4.45 (1.99)
All Conditions 150 4.25 (1.69) 4.58 (1.79) 3.97 (1.85)
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butions decreasing from the first half to the second half of the game, a
marginal main effect for condition F(4, 134) � 2.36, p � .056, and an
interaction between condition and time, F(4, 134) � 2.88, p � .05. To in-
terpret this interaction, contributions were examined separately for each
half of the game. In the second half of the game, mean contributions dif-
fered from Baseline in the Eyegaze, Communication, and Touch conditions
(all p’s � .05), with contributions in the Baseline condition lower than in
the experimental conditions. There were no significant differences between
Baseline and experimental conditions in the first half of the game, and
there was no evidence of any effect of the Rhythm manipulation (see the
top half of Table 1 for means).

Looking at the marginal condition main effect only as a point of possi-
ble interest, Dunnett tests with Baseline as the control condition indicated
that, for males, contributions in the Eyegaze and Communication condi-
tions were significantly higher than contributions in the Baseline condition
(both p’s � .05) and that contributions in the Touch condition were mar-
ginally higher than contributions in the Baseline condition, p � .10. Mean
contributions in the Rhythm condition were not significantly different from
mean contributions in the Baseline condition.

Similar tests for female participants revealed a main effect for time,
F(1, 144) � 29.47, p � .001, with contributions decreasing from the first
half to the second half of the game. There was no main effect for condition,
and the interaction was non-significant.2

Of secondary interest, the three-way ANOVA described above re-
vealed a significant interaction between time and condition, F(4,
283) � 2.61, p � .05. Breaking this interaction down, a one-way ANOVA
on mean contributions from the first half of the game yielded no main
effect for condition, (p � .20), whereas a similar ANOVA on the mean
contributions from the second half of the game yielded a significant main
effect for condition, F(4, 283) � 4.52, p � .005. Dunnett tests with Base-
line as the control condition indicated that this effect was driven by signifi-
cant differences in the second half of the game between the Baseline con-
dition (M � 2.97) and the Eyegaze (M � 3.83), Touch (M � 3.95), and
Communication conditions (M � 4.52), with contributions being lower in
the Baseline condition (all p’s � .05). There was no significant difference
between contributions in the Rhythm (M � 3.50) and Baseline conditions.

Finally, the three-way ANOVA also indicated an interaction between
time and participant sex, F(1, 283) � 4.08, p � .05. This interaction de-
rives from the fact that male contributions fall off faster than female contri-
butions (see Table 1 for means).
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Discussion

Three experimental manipulations, Eyegaze, Communication, and Touch,
effectively increased male contributions relative to the Baseline condition.
In large measure, these effects were driven by contribution decisions in the
latter half of the game. One experimental condition, Rhythm, had no de-
tectable effect on contribution rates. There was no evidence that any of the
experimental manipulations increased contributions for female partici-
pants. In fact, average contributions for females across conditions were
strikingly similar to one another.

Contrary to predictions, contributions increased for males in the Com-
munication condition. However, there is evidence that male participants
did not obey the restriction that they not discuss the game itself in their
communications. Statements recorded from this condition included: “Lets
all give 10 to the [public] account and get paid 20 tokens,” “All unite and
go big [and] we make out like villains,” and “Let’s attack the psych guy and
just take all the money!” Comments of this variety were not found in re-
cords of conversations among females. Despite specific instructions to the
contrary, male participants discussed the game and solicited contributions.
This might explain in part the higher contribution rates of males in this
condition. Given the difficulties in the present study with compliance with
the rule that the game not be discussed, it would be premature to reject the
hypothesis that communication on an irrelevant topic over a computer net-
work does not increase cooperation. Additional work, perhaps using a
method that ensures compliance with the rules, will be needed to give this
hypothesis a thorough test.

The lack of increase in male contributions in the Rhythm condition is
interesting and counter to predictions. It does indicate, however, that not
just any manipulation will increase contributions above the Baseline con-
dition for male participants. One potential explanation for the failure in this
condition comes from observations on the part of the research assistant
conducting the individual sessions. Apparently, participants were often un-
able to tap out rhythms in synchrony with one another, particularly in the
first five rounds of the game. If participants were out of sync, perhaps this
was a cue to the lack of coordination, as opposed to a cue to its presence.
Although the predictions for the rhythm condition were not borne out, this
route might still be worth pursuing. Further care should be taken in subse-
quent studies to ensure that participants can tap the rhythm in synchrony.
The use of simpler or familiar rhythms or more practice trials are potential
solutions to this difficulty.
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Situating the Findings

Although the vast empirical efforts using the public goods paradigm
have generated a number of models (Ledyard, 1996), few if any of these
would seem to predict the results reported here. Clearly, pure game theore-
tic accounts, which predict that players are responsive to incentives (Rap-
oport, 1988), are inadequate, as contributions changed across conditions
while structural parameters were constant.

Theories that emphasize the role of communication apply only to the
condition with the virtual chat room. The effectiveness of this type of com-
munication for male participants, who discussed the game, but not female
participants, who did not, combined with previous findings that irrelevant
communication does not always have the effect of increasing contributions
(Bouas & Komorita, 1996; Dawes et al., 1977) indicates that the proposi-
tional content of the communication might be a key factor in explaining its
effectiveness. This implicates coordination as an explanation for the suc-
cess of communication in eliciting cooperation in a public goods setting.

Perhaps more relevant to the current studies are theories that empha-
size the social aspects of the public goods problems. Much of this research
has been driven at least in part by social identity theory (Tajfel & Turner,
1986). For instance, Brewer and Kramer (1986) found that participants co-
operated more (under certain limiting conditions) when a group identity
manipulation was used, a finding replicated by Wit and Wilke (1992; but
see Bouas & Komorita, 1996). Chen (1996) similarly found that social iden-
tity plays some role in eliciting contributions, but argued that it alone is not
sufficient for doing so.

The current results do not fit precisely into this general context. Social
identity theory does not predict (at least explicitly) that the social psycho-
physical cues used here have any bearing on social identity—the classic
precursors to social identity are factors such as similarity, proximity, and
common fate. In addition, the theory does not predict that the precursors of
social identity should differ by sex (see Gaertner & Insko, 2000, for a re-
cent discussion).

Is it possible that these nonverbal behaviors increased social identity
in males but not females? A functional view of social identity might help
explain why this could be the case. Social identity, first developed in the
context of ingroup favoritism in allocation of rewards (Tajfel, Billig, Bundy,
& Flament, 1971) seems closely related to the issue of within-group coop-
eration. Social identity can perhaps profitably be thought of as an internal
psychological parameter that plays a role in deciding the extent to which
one is in a potentially cooperative group.
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If, as suggested above, the nature of cooperative activities males and
females engage in are different, the qualifications of a good cooperator
should also vary by sex, as should the variables that influence the social
identity parameter. This view suggests that these nonverbal behaviors are
pushing the social identity parameter around because they predict the po-
tential for cooperation better for all-male than all-female groups.

This points to two important components of future work in this area.
First, in terms of theory, thought needs to be given to other nonverbal be-
haviors that might have a differential impact on cooperation rates in males
and females. Particularly important would be manipulations that show the
reverse effect of the ones shown here. One possibility is to have partici-
pants engage in direct rather than oblique eye gaze before making contri-
butions. Direct eye gaze, implying threat or dominance rather than con-
spiracy (Kleinke, 1986), might have the opposite effect of oblique eye gaze,
and therefore decrease cooperation rates for males more than for females.

Second, methodologically, additional dependent measures should be
incorporated to determine if these manipulations are building social iden-
tity as measured by existing scales (Luhtanen & Crocker, 1992). Examining
the nonverbal behaviors in males and females that act to facilitate or in-
hibit the acquisition of social identity constitutes an interesting area of in-
quiry in its own right, and could be pursued outside the context of the
social dilemma method used here.

It is, of course, important to remember that these nonverbal behaviors
were elicited from participants, rather than being spontaneously produced.
While this calls into question the ecological validity of the experiment,
the finding that the manipulations nonetheless had an effect speaks to the
modularity of the perceptual and inferential systems involved and to the
power of nonverbal behaviors themselves. Apparently, even non-voluntary
nonverbal behavior on the part of others can influence one’s own judg-
ments and behavior.

Conclusions

The findings reported here are both encouraging, and, in some sense,
alarming. They are encouraging in that team building and cooperation in
groups of males might be turn out to be a relatively easy process to facili-
tate. Subtle cues seem to induce males to increase the extent to which they
are willing to sacrifice a portion of their own gain to benefit the rest of the
group. Females, in contrast, appear to be relatively indifferent to these par-
ticular nonverbal behaviors.
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This finding is alarming in that it seems that males are ready to accept
extremely scant evidence that they are in a meaningful group capable of
cooperating. If indeed male psychology is well designed for cooperating
because of adaptations for intergroup conflict (Kurzban & Leary, 2001;
Sidanius & Pratto, 1999; Tooby & Cosmides, 1988), then the ease with
which males form cooperative associations is also the ease with which
males can form groups for the purpose of intergroup conflict. This analysis
suggests it is extremely important to understand both the precursors and
consequences of group formation.

Notes

1. Because direct eye-gazes could be interpreted as threatening, oblique eye-gazes were
used.

2. Although sex differences were predicted only in the impact of the experimental manipula-
tions on contribution decisions, an exploratory test was run to determine if contributions in
the Baseline condition differed between male and female participants. This analysis is post-
hoc, included merely as a point of interest. This t-test yielded a marginally significant
difference, t(54) � 1.907, p � .062 (two-tailed), with female contributions higher than
male contributions.

References

Baron-Cohen, S. (1995). Mindblindness: An essay on autism and theory of mind. Cambridge,
MA: MIT Press.

Bem, D. J. (1967). Self-perception: An alternative interpretation of cognitive dissonance phe-
nomena. Psychological Review, 74, 183–200.

Bohm, J. K., & Hendricks, B. (1997). Effects of interpersonal touch, degree of justification, and
sex of subject on compliance with a request. Journal of Social Psychology, 137, 460–
469.

Bornstein, G., & Rapoport, A. (1988). Intergroup competition for the provision of step-level
public goods: Effects of preplay communication. European Journal of Social Psychology,
18, 125–142.

Bouas, K. S., & Komorita, S. S. (1996). Group discussion and cooperation in social dilemmas.
Personality and Social Psychology Bulletin, 22, 1144–1150.

Brewer, M. B., & Brown, R. J. (1998). Intergroup relations. In D. T. Gilbert, S. T. Fiske, &
G. Lindzey (Eds.), The handbook of social psychology (4th ed., pp. 554–594). Boston:
McGraw-Hill.

Brewer, M. B., & Kramer, R. M. (1986). Choice behavior in social dilemmas: Effect of social
identity, group size, and decision framing. Journal of Personality and Social Psychology,
50, 543–549.

Caporael, L. R., & Brewer, M. B. (1991). Reviving evolutionary psychology: Biology meets
culture. Journal of Social Issues, 47, 187–195.

Chen, X. P. (1996). The group-based binding pledge as a solution to public goods problems.
Organizational Behavior and Human Decision Processes, 66, 192–202.

Chen, X. P., & Komorita, S. S. (1994). The effects of communication and commitment in a



SEQ  0908 JOB  JONB4690-030-001 PAGE-0258 #30 PG. 241-260 
REVISED 11SEP01 AT 10:54 BY TIM  DEPTH:  58.08 PICAS  WIDTH  44 PICAS 
COLOR LEVEL 1

1 1

S S
N N
L L

First Pass

258

JOURNAL OF NONVERBAL BEHAVIOR

public goods social dilemma. Organizational Behavior and Human Decision Processes,
60, 367–386.

Condon, W. S. (1980). The relation of interactional synchrony to cognitive and emotional
processes. In M. R. Key (Ed.), The relationship of verbal and nonverbal communication
(pp. 49–65). The Hague: Mouton Publishers.

Darwin, C. (1871). The descent of man and selection in relation to sex. London: Murray.
Davis, D. D., & Holt, C. A. (1993). Experimental economics. Princeton, NJ: Princeton Univer-

sity Press.
Dawes, R. M. (1980). Social dilemmas. Annual Review of Psychology, 31, 169–193.
Dawes, R. M., McTavish, J., & Shaklee, H. (1977). Behavior, communication, and assumptions

about other people’s behavior in a commons dilemma situation. Journal of Personality
and Social Psychology, 35, 1–11.

Dawes, R. M., van de Kragt, A. J. C., & Orbell, R. M. (1988). Not me or thee but we: The
importance of group identity in eliciting cooperation in dilemma situations: Experimental
manipulations. Acta Psychologica, 68, 83–97.

Eckel, C. C., & Grossman, P. J. (in press). Differences in the economic decisions of men and
women: Experimental evidence. In C. Plott and V. Smith. (Eds.)., Handbook of experi-
mental results. New York: Elsevier.

Farah, M. J., Wilson, K. D., Drain, H. M., & Tanaka, J. R. (1995). The inverted face inversion
effect in prosopagnosia: Evidence for mandatory, face-specific perceptual mechanisms.
Vision Research, 35, 2089–2093.

Feshbach, S. (1994). Nationalism, patriotism, and aggression: A clarification of functional
differences. In L. R. Huesmann (Ed.), Aggressive behavior: Current perspectives (pp. 275–
291). New York: Plenum Press.

Fodor, J. (1983). The modularity of mind: An essay on faculty psychology. Cambridge, MA:
Bradford.

Gaertner, L., & Insko, C. A. (2000). Intergroup discrimination in the minimal group paradigm:
Categorization, reciprocation, or fear? Journal of Personality and Social Psychology, 79,
77–94.

Gigerenzer, G. (1997). The modularity of social intelligence. In A. Whiten & R. W. Byrne
(Eds.), Machiavellian intelligence II: Extensions and evaluations (pp. 264–288). Cam-
bridge, England: Cambridge University Press.

Goldman, M., Kiyohara, O., & Pfannensteil, D. A. (1985). Interpersonal touch, social labeling,
and the foot-in-the- door effect. The Journal of Social Psychology, 125, 143–147.

Grammer, K., Kruck, K. B., & Magnusson, M. S. (1998). The courtship dance: Patterns of
nonverbal synchronization in opposite-sex encounters. Journal of Nonverbal Behavior,
22, 3–29.

Hornik, J. (1987). The effect of touch and gaze upon compliance and interest of interviewees.
Journal of Social Psychology, 127, 681–683.

Kempton, W. (1980). The rhythmic basis of interactional micro-synchrony. In M. R. Key (Ed.),
The relationship of verbal and nonverbal communication (pp. 67–75). The Hague:
Mouton Publishers.

Kerr, N. L., & Kaufman-Gilliland, C. M. (1994). Communication, commitment, and coopera-
tion in social dilemmas. Journal of Personality and Social Psychology, 66, 513–529.

Kleinke, C. L. (1977). Compliance to requests made by gazing and touching experimenters in
field settings. Journal of Experimental Social Psychology, 13, 218–223.

Kleinke, C. L. (1980). Interaction between gaze and legitimacy of request on compliance in a
field setting. Journal of Nonverbal Behavior, 5, 3–12.

Kleinke, C. L. (1986). Gaze and eye contact: A research review. Psychological Bulletin, 100,
78–100.

Kurzban, R. (1998). The social psychophysics of cooperation in groups. Unpublished doctoral
dissertation, University of California Santa Barbara, Santa Barbara, California.

Kurzban, R., & Leary, M. (2001). Evolutionary origins of stigmatization: The functions of social
exclusion. Psychological Bulletin, 127, 187–208.



SEQ  0909 JOB  JONB4690-030-001 PAGE-0259 #30 PG. 241-260 
REVISED 11SEP01 AT 10:54 BY TIM  DEPTH:  58.08 PICAS  WIDTH  44 PICAS 
COLOR LEVEL 1

1 1

S S
N N
L L

First Pass

259

ROBERT KURZBAN

Kurzban, R., McCabe, K., Smith, V. L., & Wilson, B. J. (in press). Commitment and reciprocity
in a real-time public goods game. Personality and Social Psychology Bulletin.

Ledyard, J. O. (1996). Public goods: A survey of experimental research. In J. Kagel & A. E.
Roth (Eds.), Handbook of Experimental Economics (pp. 111–194). Princeton, NJ: Prince-
ton University Press.

Lee, R., & DeVore, I. (Eds.). (1968). Man the hunter. Chicago: Aldine.
Luhtanen, R., & Crocker, J. (1992). A collective self-esteem scale: Self-evaluation of one’s

social identity. Personality and Social Psychology Bulletin, 18, 302–318.
Marwell, G., & Ames, R. (1979). Experiments in the provision of public goods, I: Resources,

interest, group size and the free rider problem. American Journal of Sociology, 84, 1335–
1360.

Millikan, R. B. (1984). Language, thought, and other biological categories. Cambridge MA:
MIT Press.

Olson, M. (1965). The logic of collective action. Cambridge, MA: Harvard University Press.
Rapoport, A. (1988). Provision of step-level public goods: Effects of inequality in resources.

Journal of Personality and Social Psychology, 54, 432–440.
Rapoport, A., & Bornstein, G. (1989). Solving public good problems in competition between

equal and unequal size groups. Journal of Conflict Resolution, 33, 460–479.
Remland, M. S., Jones, T. S., & Brinkman, H. (1995). Interpersonal distance, body orientation,

and touch: Effects of culture, gender, and age. Journal of Social Psychology, 135, 281–297.
Sidanius, J., & Pratto, F. (1999). Social dominance: An intergroup theory of social hierarchy

and oppression. New York: Cambridge University Press.
Smith, D. E., Gier, J. A., & Willis, F. N. (1982). Interpersonal touch and compliance with a

marketing request. Basic and Applied Social Psychology, 3, 35–38.
Strack, F., Martin, L. L., & Stepper, S. (1988). Inhibiting and facilitating conditions of the

human smile: A nonobtrusive test of the facial feedback hypothesis. Journal of Personality
and Social Psychology, 54, 768–777.

Tajfel, H., Billig, M. G., Bundy, R. P., & Flament, C. (1971). Social categorization and inter-
group behaviour. European Journal of Social Psychology, 1, 149–178.

Tajfel, H., & Turner, J. C. (1986). An integrative theory of intergroup relations. In S. Worchel &
W. G. Austin (Eds.), Psychology of intergroup relations (pp. 7–24). Chicago: Nelson-Hall.

Tiger, L. (1969). Men in groups. New York: Random House.
Tooby, J., & Cosmides, L. (1988). The evolution of war and its cognitive foundations (Tech

Rep. No. 88–1). Palo Alto, CA: Institute for Evolutionary Studies.
Tooby, J., & Cosmides, L. (1996). Friendship and the banker’s paradox: Other pathways to the

evolution of adaptations for altruism. Proceedings of the British Academy, 88, 119–143.
Trivers, R. L. (1971). The evolution of reciprocal altruism. Quarterly Review of Biology, 46,

35–57.
Van Vugt, M., Van Lange, P. A. M., & Meertens, R. M. (1996). Commuting by car or public

transportation? A social dilemma analysis of travel mode judgments. European Journal of
Social Psychology, 26, 373–395.

Wichman, H. (1970). Effect of isolation and communication on cooperation in a two-person
game. Journal of Personality and Social Psychology, 16, 114–130.

Williams, K. D., Jackson, J. M., & Karau, S. J. (1995). Collective hedonism: A social loafing
analysis of social dilemmas. In D. A. Schroeder (Ed.), Social dilemmas: Perspectives on
individuals and groups. (p. 115–141). Westport, CT: Praeger.

Willis, F. N., & Hamm, H. K. (1980). The use of interpersonal touch in securing compliance.
Journal of Nonverbal Behavior, 5, 49– 55.

Wilson, R. K., & Sell, J. (1997). “Liar, liar . . . ” Cheap talk and reputation in repeated public
goods settings. Journal of Conflict Resolution, 41, 695–717.

Wit, A. P., & Wilke, H. A. M. (1992). The effect of social categorization on cooperation in
three types of social dilemmas. Journal of Economic Psychology, 13, 135–151.

Wrangham, R., & Peterson, D. (1997). Demonic males: Apes and the origins of human vio-
lence. Boston: Houghton Mifflin.



SEQ  0910 JOB  JONB4690-030-001 PAGE-0260 #30 PG. 241-260 
REVISED 11SEP01 AT 10:54 BY TIM  DEPTH:  58.08 PICAS  WIDTH  44 PICAS 
COLOR LEVEL 1

1 1

S S
N N
L L

First Pass


