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Abstract

In the course of human evolution, watching eyes have had an important influence on individual cooperative behavior. However,
researchers have not explored how the valence of watching eyes affects cooperative behavior. Therefore, this study includes
three studies to investigate the effect of watching eyes with different valences on cooperative behavior. The results showed
that positive watching eyes (vs. negative watching eyes) induced positive emotions (PA) in the participants and thus increased
their tendency to cooperate (Studies 1-2). The role of the decision maker (making decisions for oneself vs. making decisions
on behalf of others) moderates the effect of watching eyes on cooperative behavior through emotion (Study 3). In conclusion,
the valence of watching eyes significantly affects cooperation. This study not only further enriches research on environmental
stimulation and cooperation but also provides inspiration and a reference for solving problems of cooperation in social dilemmas.
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Introduction eyes or eye-like characteristics in the environment (Nettle

. ) . ) et al., 2012). The results of previous research on the effect of
The survival and reproduction of humankind are inseparable from . . . . .
watching eyes on cooperative behavior are inconsistent. Some

cooperation. The difficulties and challenges facing the world also researchers have found that watching eyes promote cooperative

call for cooperation among countries. Rapid social development behavior (Haley & Fessler, 2005; Oda et al., 2011; Powell et al.
also requires cooperation. Therefore, exploring the mechanism of ; ’ ’ ’ ’

cooperative behavior is an important research direction. In recent
years, some researchers have explored cooperative behaviors
from the perspective of environmental stimulation, and as an evo-
lutionary cue, the presence of watching eyes reliably indicates the
potential observability of behaviors and provides a cue that a
person’s behavior can be observed. For example, Haley and
Fessler (2005) found that simply placing a stylized image of an
eye in the background of a computer screen was sufficient to ' school of Psychology, Qufu Normal University, Qufu City, Shandong
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2012; Rigdon et al., 2009). However, other researchers have
found that watching eyes do not affect people’s prosocial
behaviors. Fehr and Schneider (2010) found no effect of watch-
ing eyes on cooperative behavior in trust games, and a
meta-analysis by Northover et al. (2017) found that the presen-
tation of eye cues did not change people’s generous behaviors.
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One reason for the inconsistent results of research on the effect
of watching eyes on cooperative behavior may be that most
current research focuses only on one-dimensional watching
eyes but not the valence of watching eyes.

Valence is the positive or negative nature of an emotion.
Studies show that individuals’ behaviors are affected by the
valence of emotions. Subsequent studies considered the positive
and negative v of other characteristics (Russell, 2003; Wang &
Wu, 2020). Individuals show higher interpersonal trust in
response to smiling expressions, which increases cooperation
between individuals (He, Wang, & Wang, 2011; Scharlemann
et al., 2001), while angry expressions weaken cooperation
(Campellone & Kring, 2013). At the same time, happy expres-
sions accelerate individuals’ decisions to cooperate, while
angry expressions accelerate individuals’ decisions to not coop-
erate (Alguacil et al., 2015); that is, compared with negative
facial expressions (anger), positive facial expressions (happy)
lead to higher cooperative behavior (Xiong et al., 2021).
Based on this, this study speculated that individuals receiving
positive watching eyes would exhibit higher level of coopera-
tion than those receiving negative watching eyes.

Emotion as a Mediator

Eyes are sensitive indicators of people’s inner emotions, and
individuals can convey certain emotions to others through
their eyes (Wang et al., 2011). The social functioning theory
of emotion, on the other hand, suggests that the signals an indi-
vidual receives from the facial expressions (eye) of others can
influence their subsequent behaviors. For example, the happy
expressions of others are more likely than angry expressions
to convey positive emotion (PA) and positive social attitudes
(Stouten, Cremer, & Dijk, 2009), such as emotional signals,
which can affect the individual’s later cooperative decisions
(Ng & Au, 2016; Pletzer et al., 2018; Ruz et al., 2011). In
other words, individuals will produce different emotions
when faced with information with different emotional valence
(Bower & Forgas, 2001), that is, different emotions can be
aroused by pictures with different valences (Dorfman et al.,
2014). However, the degree of cooperation of individuals will
be affected by their emotional state. Individuals with PA are
more inclined to cooperate in social dilemmas, while when neg-
ative emotions (NA) are aroused, the cooperative behavior of
individuals will decline (Dorfman et al., 2014; Cui & Qian,
2016). Therefore, this study considers emotion to be a very
important factor in the process through which watching eyes
with different valences affect cooperative behavior. Compared
with negative watching eyes, positive watching eyes may
improve an individual’s mood, which in turn may affect his
or her subsequent cooperative behavior.

Role of the Decision Maker as a Moderator

In addition, some researchers found that in the public goods
decision game, the role of decision maker has a different
impact on the decision outcome, that is, the self-others decision

difference is different (Hsee & Weber, 1997; Liu et al., 2010,
2014). The role of decision maker refers to the different roles
in the decision-making process due to the different decision
objects. When making decisions for the self and others with dif-
ferent social distances, there will be self-others difference.
Studies have found that in the dictator game, watching eyes
were more likely to promote cooperative behavior when the
recipient was a member of the in-group than when the recipient
was an out-group member (Mifune et al., 2009). This finding
may have been due to watching eyes eliciting different emo-
tional responses at different social distances (i.e., the decision
maker and the person the decision maker replaces when
making the decision). Studies have found that with a change
in the role of the decision maker, the same stimulus causes dif-
ferent emotional responses (McGraw et al., 2012). Compared
with making decisions on behalf of others, individuals have a
higher degree of emotional involvement when making deci-
sions for themselves. In other words, when making decisions
for themselves, individuals are affected by stimuli with different
valences and may have greater emotional fluctuations (Albrecht
et al., 2013; Bower & Forgas, 2001). However, individuals have
different cooperative behaviors under different emotional states
(Hooge, 2014). Accordingly, the present study speculates that
when the role of the decision maker changes (for oneself/for
others), the emotional fluctuations induced by watching eyes
with different valences will vary and affect cooperative behavior.

Current Research

To verify our hypothesis, we conducted a pilot study and three
studies. The pilot study was designed to select eye images with
different valences (positively watching eyes vs. negatively
watching eyes). Study 1 aimed to explore the influence of watch-
ing eyes with different valences on individual cooperative beha-
vior. Study 2 introduced emotion as a potential mediating
variable, and Study 3 introduced social distance as a moderating
variable to explore the mechanism through which watching eyes
affect cooperative behavior; that is, a moderated mediation model
was constructed (Figure 1).

Study |

Study 1 was designed to compare changes in individuals’ coop-
eration levels under positive watching eyes, negative watching
eyes and control conditions. The control condition was used to
explore whether the effect of valence conditions was caused by
positive watching eyes, negative watching eyes, or both. Public
goods games were used to investigate the effects of the valence
of watching eyes on cooperative behavior.

Method

Participants and Design

According to the calculation by G*Power 3.1 software (Faul
et al., 2007) and on the premise of moderate effect (f=0.25)
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Figure |. Moderated mediation model diagram.

and test efficiency (1—p =0.8), the required sample size is 159
people. Ninety normal healthy college students were selected
by the convenience sampling method. Based on the complete-
ness of the study, one participant was excluded, and the final
number of valid data points was 89 (58 female, M .o +SD =
18.69 +1.21). Study 1 adopted a single-factor (positive watch-
ing eyes vs. negative watching eyes vs. control condition)
between-subjects factorial design. The dependent variables
were cooperation level and the average number of tokens that
the participants contributed to the group in the three rounds of
public goods games.

The actual effective sample size of experiment 1 is 89, which
is slightly lower than the sample size of the prior test force anal-
ysis of 158. Faul et al. (2007) suggested that sensitivity analysis
could be performed after data collection. Based on the signifi-
cance standard (a=0.05), test efficiency (1—f=0.80), and
sample size (N =89), the effect size is 0.33; that is, the result
of experiment 1 is acceptable.

Materials and Procedure

The experimental program of Study 1 is based on the PHP frame-
work of Thinkphp. It was tested by LAN in the laboratory. All the
contents of the experiment were completed on a computer. After the
participants entered the laboratory and sat down, the assistant
explained the experimental guidelines and precautions, and then,
the participants formally entered the experimental process.

After providing informed consent, the participants were
randomly assigned to one of three conditions (positive watching
eyes, negative watching eyes, or control condition, see Figure 2)
and instructed to read the introduction to the public goods game.
Then, the participants answered three practice questions to
ensure that they understood the rules of the game. Only when
all three questions were answered correctly did the participants
begin the study. Otherwise, they had to review the rules again
and answer the exercise questions until all the answers were
correct.

The Public Goods Game (PGG) is an experiment in which
the participant and three other people form a group. In this
group, each person has two accounts, a personal account and
a public account. Once the game starts, each person has 30
tokens in their personal account and must split these

positive condition
(picture 9)

negative condition
(picture 11)

LAV

control condition

Figure 2. Watching eyes pictures.

30 tokens between the two accounts. The rules are as follows:
the tokens in the individual account belong to only the partici-
pant; the members share the tokens in the public account; if the
four personal contributions to the public accounts total more
than or equal to 60, the tokens in the public accounts are
doubled and the average amount is assigned to each of the
four people, regardless of the members’ w allocation choices;
and if the total number of tokens in the public account is less
than 60, then the tokens in the public account are not returned.
In the experiment, the participants were asked to make a deci-
sion on how many tokens to contribute to the public account
in three rounds of the game. The average value of the tokens
contributed in the three rounds of the game was used as the
measurement index of the participants’ cooperation level, and
the higher the value, the more cooperative the participants were.

The threshold public goods game had three rounds of games,
and the partners changed for each round. For example, in the
first round of the public goods game, the participants were
told, “You and Al, Bl and C1 form a game group, how
many tokens will you allocate to the group account?”. The part-
ners in the second round are A2, B2 and C2; similarly, the part-
ners in the third round are A3, B3, and C3. In addition, clue
pictures are presented on the decision pages in the three
rounds of public goods games.

The experiment required participants to decide how much
token to contribute to the public account in three rounds of
the game. The average token contribution in three rounds of
the game was taken as the measurement index of the coopera-
tion level of participants, and a larger value corresponds to
greater cooperation (Figure 3).
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Figure 3. Study | decision task diagram.

At the end of the experiment, the participants were asked two
questions: (1) “Did you notice eye pictures during the Study?”
and (2) “What do you think is the nature of the eye pictures pre-
sented during the Study?”. Both questions used a 7-point Likert
scale (in Question 1: “1”=completely ignored, “7”=fully
noticed; in Question 2: “1” =very negative, “7” =very posi-
tive). After the experiment, the participants were interviewed,
and the questions about the eyes during the manipulation exam-
ination did not cause mood changes. The participants were
thanked and given small gifts as a reward for their participation.

Results
Manipulation Check

For the watching eyes manipulation check, an ANOVA was
performed on the participants’ scores for “whether they
noticed the watching eyes” (Question 1), and the results
showed a significant main effect of watching eyes, F(2, 86) =
3.97, p=.022, ﬂ; =0.42. The scores for positive watching
eyes (M posirive £ SD =4.10 £ 1.39) and negative watching eyes
M eoarive £ SD=4.70+1.62) were significantly higher than
those for the control condition (M . .01 £ SD =3.44 +2.04).
This result indicated that the watching eyes manipulation was
effective.

For the watching eyes valence manipulation check, an
ANOVA was performed on the participants’ scores for “whether
they noticed the nature of the watching eyes” (Question 2), and
the results showed a significant main effect of watching eye
valence, F(2, 86)=10.92, p =.003, ng =0.74. The scores for pos-
itive watching eyes (M)siive = SD=4.86+1.52) were signifi-
cantly higher than those for the control condition (M0 = SD
=4.03 +£0.94) and negative watching eyes (M,,cgarive £ SD=3.33
+1.26). This result indicated that the manipulation of the
valence of watching eyes was effective.

Dependent Measures

An ANOVA was conducted on the participants’ cooperation
levels in the three conditions, and the results showed a sig-
nificant main effect of the valence of watching eyes on coop-
eration, F(2, 86)=5.81, p=.004, n§=0.12. Bonferroni
analysis found that the level of cooperation in the positive
watching eyes condition was significantly higher than that
in the control condition (M,,sisive = SD=20.94 +4.80;
M controi = SD=18.47+5.37; p=.041, Cohen’s d=0.48)
and the condition of negative watching eyes (M,,coarive £
SD=16.94+3.36; p=.001, Cohen’s d=0.96). There was
no significant difference in the level of cooperation between
the negative watching eyes and control conditions (p=.205,
Cohen’s d=0.34).

Discussion

Study 1 verified that the effects of positive watching eyes and
negative watching eyes on cooperative behavior were different.
What is the reason for this difference? What is the mechanism
of action? Study 2 explores the mechanism of the effect of
watching eyes on cooperative behavior. In addition, the
results of Study 1 showed no significant difference in the
levels of cooperation between the negative watching eyes and
control conditions, so in the next study, we explore only the dif-
ference in the level of cooperation between the positive watch-
ing eyes and negative watching eyes condition without using a
control condition.

Study 2

The purpose of Study 2 was to further introduce emotion as a
potential mediator to explore the mediating role of emotional
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Table |I. Descriptive Results of Watching Eyes With Different
Valences at Emotional and Cooperative Levels.

Cooperative
Emotion levels
The type of cues M SD M SD
Positive watching eyes 21.06 4.98 9.75 6.95
Negative watching eyes 14.56 4.80 5.02 4.77

factors in the influence of the valence of watching eyes on indi-
vidual cooperative behavior.

Method

Participants and Design

In Study 2, a single-factor (positive watching eyes vs. negative
watching eyes) between-subject design was used. According to
the calculation by G*Power 3.1 software (Faul et al., 2007) and
on the premise of moderate effect (f=0.25) and test efficiency
(1-p=0.8), the required sample size is 128. Seventy-three
college students (61 females, M, +SD=18.35+0.73) were
selected by the convenience sampling method. They were ran-
domly assigned to the positive watching eyes condition (37 stu-
dents) or the negative watching eyes condition (34 students).

The actual effective sample size of experiment 2 is 73, which
is slightly lower than the sample size of the prior test force anal-
ysis of 128. Faul et al. (2007) suggested that sensitivity analysis
could be performed after data collection. Based on the signifi-
cance standard (a=0.05), test efficiency (1—-f=0.80), and
sample size (N =73), the effect size is 0.33; that is, the result
of experiment 2 is acceptable.

Materials and Procedure

The procedure for Study 2 was nearly identical to that for
Study 1.

The difference was that the participants first saw positive or
negative eyes (picture 9 or picture 11) on the screen, then com-
pleted the PANAS questionnaire (Cronbach’s alpha=0.905),
read the introduction to the public goods game and learned
the rules of the game. At the end of the games, the participants
answered the following manipulation check question: “What do
you think is the nature of the eye pictures presented during the
study?” (Question 2).

The PANAS scale (Watson et al., 1988) consists of two sub-
scales of PA and NA, and each subscale contains 10 adjectives
(items) to describe emotions, such as “excited” and “enthusias-
tic” in the PA scale and “upset” and “frightened” on the NA
scale. The participants were asked to evaluate the intensity of
each emotion they experience at this moment (from 1=very
slight or no to 5 = very strong). Higher ratings indicate stronger
feelings at that moment (Appendix 1).

According to the requirements of the PANAS scale, the
scores of all PA (10 questions) and all NA (10 questions)

were added; then, the PA score was subtracted from the NA
score to represent the total score of the emotions of the partici-
pants. Larger positive values indicate more PA. More negative
values indicate more NA. A value of zero indicates that the pos-
itive and negative emotional scores of the participants are equal
and show no obvious tendency.

Results
Manipulation Check

For the valence of watching eyes manipulation check, an inde-
pendent sample #-test was used to test the scores for Question 2
concerning the two watching eyes conditions. The results
showed that there were significant differences between the
scores for positive watching eyes and negative watching eyes,
#(69)=-.31, p=.024, Cohen’s d=—0.55), and the scores for
positive watching eyes (M p5iive £ SD=4.05+1.41) were
significantly higher than those for negative watching eyes
(M egative £ SD=3.41+0.82). This result indicated that
the manipulation of the valence of watching eyes was effec-
tive (Table 1).

Dependent Measures

Effect of watching eyes on cooperation: An independent sample
t-test was conducted on the participants’ levels of cooperation
while watching eyes with different valences. The results
showed that the cooperation level in the two conditions was sig-
nificantly different, #(69) = —5.58, p <.001, Cohen’s d =—1.34,
and the cooperation level in the positive watching eyes condi-
tion (Mirive = SD=21.06 +£4.98) was significantly higher
than that in the negative watching eyes condition (M,,cqarive +
SD =14.56 +4.80).

Watching eyes to emotion: An independent sample #-test was
conducted on the emotion scores of the participants in different
watching eyes valence conditions. The results showed that the
emotion scores for the two conditions were significantly differ-
ent, #(69) =-3.30, p =.001, Cohen’s d = —0.79, and the emotion
scores in the positive watching eyes condition (M,4sirive + SD =
9.75 + 6.95) were significantly higher than those in the negative
watching eyes condition (M,,egarive + SD =5.02 £4.77).

Tests of Mediation

The mediating effect was tested by the bootstrap method, and a
simple mediation model was built using Model 4 of the Process
plug-in (Hayes & Preacher, 2014). The valence of watching
eyes (negative watching eyes =0, positive watching eyes = 1)
was the independent variable, emotion was the mediating vari-
able, and cooperation level was the dependent variable. This
article evaluated the indirect mediating effect of the valence
of watching eyes on cooperative behavior through emotion.
The sample size was 5,000, and a 95% confidence interval
(CI) was set. If the 95% CI interval of the indirect effect did
not contain 0, then the indirect effect was significant. All
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variables included in the analysis were standardized. The results
showed the following:

(1) The direct effect of watching eyes with different valences
on individual cooperative behavior was significant (p=2.71,
SE=0.61, 95% CI [2.09, 4.41]). (2) The mediating effect of
emotion on the relationship between watching eyes with differ-
ent valences and the cooperation level was significant (f = 0.54,
SE=0.25, 95% CI [0.08, 1.05]). Compared with the negative
watching eyes condition, the individuals in the positive watch-
ing eyes condition were more likely to experience PA, which in
turn made them more inclined to cooperate (Figure 4). The
mediating effect accounted for 16.57% of the total effect.

Discussion

Consistent with the results of Study 1, when positive watching
eyes were presented, the level of cooperation was significantly
higher than in the negative watching eyes condition, that is, pos-
itive watching eyes significantly increased the level of cooper-
ation. The watching eyes with different valences indirectly
affected the participants’ cooperation levels through emotion.
Compared with negative watching eyes, the participants with
positive watching eyes had a more PA and a higher cooperation
level.

Notably, the emotional scores of the participants in the neg-
ative watching eyes condition were not negative. The partici-
pants experienced PA rather than NA in the negative
watching eyes condition, but PA were not high at this time.
This may be because the presentation of negative watching
eyes made the participants vigilant to comply with the norms,
so when they see negative watching eyes, they actively
comply with the norms and experience weak PA. Compliance
with norms is associated with PA, which can make individuals
feel (Tangney et al., 2007; Thggersen, 2006). In addition, fol-
lowing social norms can stimulate individuals’ sense of social
responsibility and generate PA such as satisfaction and joy .
Does this effect change with other variables? This question
will be further explored in Study 3.

Study 3

Study 3 aimed to explore the moderating effect of the valence of
watching eyes on individuals’ cooperative behavior. Based on
Study 2, Study 3 introduced the decision maker as a potential

emotion

watching eyes valence cooperative behavior

0.47%%%(0.54%+%)

Figure 4. Mediating effect model of emotion. Note. The path
coefficients in the figure are all standardized; ***p <.001,
*p <.01, *p <.05; the same applies below.

moderator to further explore the boundary conditions under
which the valence of watching eyes affects cooperative
behavior.

Method

Participants and Design

Study 3 used a 2 (positive watching eyes vs. negative watching
eyes) X 2 (making decisions for oneself vs. making decisions on
behalf of others) between-subjects design. According to the cal-
culation by G*Power 3.1 software (Faul et al., 2007) and on the
premise of moderate effect (f=0.25) and test efficiency (1-f =
0.8), the required sample size is 179. In total, 149 healthy
college students (108 girls, M .4, +SD=18.30+0.68) were
recruited by convenience sampling and randomly assigned to
one of the four condition groups.

The actual effective sample size of experiment 3 is 149,
which is slightly lower than the sample size of the prior test
force analysis of 178. Faul et al. (2007) suggested that sensitiv-
ity analysis could be performed after data collection. Based on
the significance standard (a=0.05), test efficiency (1-p=
0.80), and sample size (N =149), the effect size is 0.27; that
is, the result of experiment 3 is acceptable.

Materials and Procedure

The procedure for Study 3 was nearly identical to that for
Study 2. The difference was that the participants were first
asked to make decisions for themselves or for strangers.
Then, they saw positive or negative watching eyes on the
screen, completed the PANAS questionnaire, and made
decisions.

Regarding the role of the decision maker, the participants
were required to make decisions for themselves or on behalf of
others. The question for those deciding for themselves was as
follows: “You and Al, Bl, CIl form a game group. How many
tokens do you decide to allocate to the public account?”’. The
question for those deciding on behalf of others was as follows:
“A stranger forms a game group with Al, Bl, and CIl. How
many tokens do you decide to allocate to a public account on
his or her behalf (the stranger)?”(Figure 5).

Results
Manipulation Check

For the valence of watching eyes manipulation check, an inde-
pendent sample #-test was conducted on the participants’ scores
for the valence of watching eyes. The results showed that the
scores for the positive watching eyes condition (M ,,gisive +
SD =4.24+1.39) were significantly higher than those for the
negative watching eyes condition (M, gusive +SD=3.34 +
1.23), #(147)=—-4.168, p < .001, Cohen’s d=——0.68, which
indicated that the manipulation of watching eyes was effective.
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account?

A stranger forms a game group with A1, B1 and C1. You need to make

decisions for her. How many tokens do you decide to allocate to the group

I decided to allocate ( ) a token to the group account on behalf of the stranger.

Please press the specific number on the keyboard (0 ~ 30) .

Figure 5. Study 3 decision task diagram.

Dependent Measures

Watching eyes, the role of the decision maker in cooperation:
Taking the level of cooperation as the dependent variable, a 2
(positive watching eyes vs. negative watching eyes) X 2 (deci-
sion making for oneself vs. decision making on behalf of
others) ANOVA was conducted. The results showed that the
main effect of the valence of watching eyes was significant,
F(1,144)=15.45, p < .001, r|§=0.09, and the cooperation
level under positive watching eyes (M ,ogirive £ SD=19.79
6.12) was significantly higher than that under negative watching
eyes (M pegarive + SD=16.25+5.03). The main effect of the
decision maker’s role was not significant, F(1, 144)=0.72,
p =.395, nor was the interaction between the valence of watching
eyes and the decision maker’s role, F(1, 144)=0.38, p > .538.
Watching eyes, the effect of the decision maker on emotion:
Taking emotion as the dependent variable, a 2 (positive watch-
ing eyes vs. negative watching eyes) X 2 (decision making for
oneself vs. decision making on behalf of others) ANOVA
was conducted. The results showed that the main effect of the
valence of watching eyes was significant, F(1, 144)=55.52,
p < .001, n}%=0.27, and the emotion scores under the positive
watching eyes condition (Miive +SD=10.04 +6.28) were
significantly higher than those under the negative watching
eyes condition (M,,cgqarive + SD=3.18 +£5.31). The main effect
of the decision maker’s role was not significant: F(1, 144)=
0.37, p=.542, n§=0.003; however, the interaction between
the valence of watching eyes and the role of the decision
maker was significant: F(1, 144)=6.66, p=.011, ng =0.044.
Simple effect analysis: The results showed that when the par-
ticipants made decisions for themselves, their emotion scores
significantly varied with the valence of watching eyes, F(I,
144)=47.95, p < .001, ng=0.25. The emotion scores of the
participants in the positive watching eyes condition were

I

Figure 6. Interaction effect between the valence of watching
eyes and the role of the decision maker on the emotion scores.
Note. The x-axis is the valence of watching eyes and the y-axis is
emotional score.

significantly higher than those of individuals in the negative
watching eyes conditions (p < .001, M ,ogitve £ SD=10.92 +
6.56; M pcpuive+SD=1.43 +4.63). When making decisions
on behalf of others, the emotion scores of the participants in dif-
ferent valence of watching eyes conditions were significantly
different, F(1, 144)=12.48, p=.001, n§=0.08. The emotion
scores of the participants in the positive watching eyes condi-
tion were significantly higher than those of individuals in the
negative watching eyes condition (p=.001; M ,ogiive £SD =
9.05+5.89; M jepative £ SD =4.45 +5.45) (Figure 6).

Moderated Mediating Analysis

The mediating effect was tested by the bootstrap method, and a
simple mediation model was built using Model 7 of the Process
plug-in (Hayes & Preacher, 2014). The valence of watching
eyes (negative watching eyes =0, positive watching eyes=1)
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was the independent variable, emotion was the mediating vari-
able, cooperation level was the dependent variable, and the role
of the decision maker (making decisions on behalf of others =0,
making decisions for oneself = 1) was the moderating variable.
The sample size was 5,000, and a 95% CI was set. If the 95% CI
interval of the indirect effect did not contain O, then the role of
the decision maker successfully moderated the mediating role
of the valence of the watching eyes in the influence of
emotion on cooperative behavior. All variables in the analysis
were standardized. The results showed the following:

(1) Watching eyes with different valences had a significant
direct impact on individual cooperative behavior (b =0.19, SE
=0.08, 95% CI [0.02, 0.36]). (2) The role of the decision
maker indirectly moderated the relationship between the
valence of watching eyes and the level of individual coopera-
tion through the mediating effect of emotion (b=0.15, SE=
0.07, 95% CI [0.00, 0.29]) (see Figure 7; Table 2).

Specifically, (1) for the participants who made decisions for
themselves, positive watching eyes increased their PA, which in
turn significantly improved their cooperation levels in the later
game (B=1.75, SE=0.75, 95% CI1[0.40, 3.30]). (2) The partic-
ipants who made decisions on behalf of others also increased
their PA in the positive watching eyes condition, which in
turn significantly improved their cooperation level in the later
game (p=0.85, SE=0.41, 95% CI [0.18, 1.75]). However,
compared with the participants making decisions on behalf of
others, the participants making decisions for themselves were
more affected by watching eyes.

From the perspective of watching eyes with different
valences, the emotional score of the role of the decision
makers in the positive cue condition was not significant: F(1,
144)=0.17, p=.169, n%:0.0l. The emotional scores of the
role of the decision makers in the negative watching eyes con-
dition were significantly different (F(1, 144)=5.18, p=.024,
ng =0.03) as follows: The emotional score of making decisions
on behalf of others (M +SD=4.45+5.45) was significantly
higher than that of making decisions for oneself (M
+5D=1.44+4.63).

Discussion

The results of Study 3 show that the role of the decision maker
moderates the influence of the valence of watching eyes on the

emotion

watching eyes valence cooperative behavior

/
/ 0.19% \
/

watching e\yes valence

x decision maker role

Figure 7. Statistical model of the moderated mediating effect.

cooperation level, but this moderation must indirectly affect the
individual’s cooperation level through emotion. In the positive
watching eyes condition, the individuals who made decisions
on behalf of others or themselves change positively in their
emotions, which further improves their cooperation levels, but
they were more affected by watching eyes when making deci-
sions for themselves.

General Discussion

In the past 10 years, most studies have focused on the influence
of watching eyes on human prosocial behavior. Conclusions on
the influence of watching eyes on cooperative behavior are
inconsistent, and there are also different theoretical explana-
tions. One of the reasons may be that the valence of watching
eyes has not been fully paid attention to. Therefore, this study
aimed to explore the influence of positive and negative watch-
ing eyes on individuals’ cooperative behaviors and the mecha-
nism of this influence from the perspective of visual cues with
different valence.

First, individuals showed higher levels of cooperation in the
positive watching eyes condition. This may be because com-
pared with negative watching eyes, positive watching eyes are
more trustworthy (Mieth et al., 2016), and the reward brought
by such reliance can stimulate individual’s cooperative beha-
vior more than the punishment implied by negative watching
eyes (Fehr & Schneider, 2010). It is found that positive watch-
ing eyes can convey a reward signal, while negative watching
eyes are more of a punishment signal (Rychlowska et al.,
2021). Compared with punishment, reward can stimulate
more cooperative behaviors (Balliet et al., 2011; McCusker &
Camevale, 1995). Therefore, under the positive watching
eyes, individuals will choose to cooperate more in order to
gain a higher reward.

Second, compared with the individuals in the negative
watching eyes condition, those in the positive watching eyes
condition experience more PA, thus promoting cooperative
behavior. This supports the theory of the social function of emo-
tions, and studies have found that positive facial expressions
emit positive signals of being trustworthy (Krumhuber et al.,
2007; Todorov et al., 2008; Wang et al., 2011), and negative
watching eyes convey less trustworthiness (Kausel &
Connolly, 2014; Todorov et al., 2008). Therefore, compared
with negative watching eyes, positive watching eyes are more
capable of transmitting positive signals (emotions) and thus
more willing to cooperate in the dictator game, while negative
watching eyes are more capable of transmitting NA and thus
reducing the individual’s later cooperative behavior. At the
same time, studies have confirmed that different emotional
reactions lead to different cooperative behaviors. Humans
have evolved to use emotions to convey information and
the ability to read the emotions of others, compared with
happy expressions, angry expressions are associated with
negative consequences, such as punishment(Tortosa et al.,
2013), and showed lower cooperative behaviors in dictator
games. Therefore, compared with negative watching eyes,
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Table 2. Regression Analysis of the Visual cue Potency, Emotion, Decision Maker Role, and Cooperation Level.

Model | (Dependent variable :
cooperative levels)

Model 2 (Dependent variable :
cooperative levels)

Model 3 (Dependent
variable : cooperative levels)

B SE t B SE t B SE t
Watching eyes valence 3.54 0.92 3.85%** 4.60 1.30 3.53%k* 227 1.05 2.15%
Emotion 0.18 0.08 2.36*
Decision maker Role -3.02 1.33 -2.28*
Intl 4.88 1.89 2.58*
R? 0.09 0.30 0.13
F 14.80%#* 20. | 5k 10.40%#*

Note. Intl: watching eyes valence X decision maker role

positive watching eyes produce greater emotional effects; that
is, individuals have higher PA and thus stronger cooperative
behaviors.

Finally, whether individuals make decisions for themselves
or for others, positive watching eyes trigger positive emotional
experiences and thus increase the level of cooperation. In addi-
tion, it is interesting that in the negative watching eyes condition,
when the participants made decisions for themselves, their
emotion scores were significantly lower than when they made
decisions on behalf of others; that is, the participants’ emotions
fluctuated more when making decisions for themselves. The
reason for this finding may be that individuals use different pro-
cessing systems when making decisions for themselves and on
behalf of others. When individuals make decisions for them-
selves, the hot system driven by emotion plays a leading role;
in contrast, when they make decisions on behalf of others, the
cold system driven by cognition plays a major role (Metcalfe
& Mischel, 1999; Sun et al., 2016). Therefore, when individuals
make decisions for themselves, they may experience greater
emotional fluctuations and generate stronger NA driven by the
thermal system. However, when making decisions on behalf of
others, individuals are more cautious under the drive of the cog-
nitive system, and will be less influenced by negative visual cues,
which will result in weak NA.

However, research on the valence of watching eyes is limited
and needs to be supplemented, and many aspects need to be
explored. First, gender differences were not the focus of this
study. Therefore, this study did not further consider gender,
which provides directions for future related research. Second,
field cognitive theory highlights that the individual experience
of field independence is less affected by environmental
factors (Hayes & Allinson, 1998). Thus, when individuals
with different field styles encounter different valences of watch-
ing eyes, will they produce inconsistent behaviors? This ques-
tion requires further study. Third, this study did not find that
negative watching eyes significantly promote or hinder individ-
ual cooperative behavior, possibly because negative watching
eyes have a greater influence on antisocial behavior than on pro-
social behavior (Dear et al., 2019). Therefore, from the perspec-
tive of antisocial behavior, in the future, the influence of

watching eyes with different valences on individual antisocial
behavior should be explored.
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