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Abstract: This study investigates the impact of theory of mind, anticipated emotions before actual
behavior, and consequential emotions following the behavior on sharing and allocation behavior
in 4-6-year-old children. In Experiment 1, 95 children were randomly assigned to three conditions
(external emotion expectancy condition, internal emotion expectancy condition, and control condi-
tion) to explore the role of cognition and emotions in children’s sharing and allocation behaviors.
Experiment 2 employed a dictator game to further validate the influence of theory of mind and
consequential emotions on behavior. The findings indicated that both anticipated and consequential
emotions influence sharing behavior, but neither serves as a key predictor of allocation behavior.
Theory of mind influences children’s sharing behavior and is related to the fairness of allocation.
Children with higher levels of theory of mind tend to rate consequential emotions more positively,
while those with lower ratings of consequential emotions are more likely to reconsider sharing after
reflection. Notably, theory of mind and emotional factors demonstrate distinct motivational effects
on children’s prosocial sharing and resource allocation, with negative emotions exhibiting a more
pronounced impact on decision-making processes.

Keywords: theory of mind; anticipated emotions; consequential emotions; sharing; resource allocation

1. Introduction

Sharing and allocation behaviors play crucial roles in fostering social cooperation, es-
tablishing prosocial relationships, and shaping fairness and justice [1-3]. However, existing
research often conflates these behaviors, such as using resource allocation experimental
designs to study sharing behavior [4-6], or failing to distinctly differentiate between the
two in drawing experimental conclusions [7,8], potentially leading to misjudgments regard-
ing the developmental characteristics of children’s behaviors. Despite their similarities,
children’s understanding of resource ownership differs between sharing and allocation [9].
Sharing involves individual resources, while allocation involves collective resources. The
better children understand ownership, the more frequent and rapid their sharing behav-
iors [10], whereas in contexts where resource ownership is not explicitly defined, allocation
behaviors exhibit consistency [4,11]. This study aims to distinguish resource ownership in
these behaviors and explore their primary influencing factors.

Cognitive and affective factors play pivotal roles in decision making, mutually influenc-
ing and interacting [12-14]. This study will investigate children’s developmental changes
in sharing and allocation decision making from cognitive and emotional perspectives.

1.1. The Influence of Theory of Mind on Sharing and Allocation Behaviors

Theory of Mind (ToM) refers to the attribution of mental states (such as beliefs, inten-
tions, thoughts, and emotions) to oneself or others, and the capacity to comprehend and
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predict the behavior of others. It is considered a pivotal factor in the cognitive develop-
ment of preschool children [15]. Although ToM has been associated with altruism and fair
decision making, conflicting results exist in current research. Some studies have found a
positive correlation between ToM and sharing behavior [16], while others have observed
reduced sharing behavior in children with higher levels of ToM [17], or have found no
significant correlation between the two [18]. Regarding allocation behaviors, ToM has
been regarded as a predictive factor for fairness [19,20]; however, other research suggests
that ToM is unrelated to fairness and only influences children’s decisions to accept equal
distributions [1]. These contradictory findings further indicate the intricate relationship
between ToM and sharing and allocation behaviors.

1.2. The Influence of Anticipated and Consequential Emotions on Sharing and Allocation Behaviors

Emotional factors play a pivotal role in decision-making processes related to shar-
ing and allocation [2,21-23]. Anticipated emotions preceding the behavior [24,25] and
consequential emotions following the behavior [26-28] both exert influence on prosocial
behaviors [2,23]. Research indicates that children of varying age groups demonstrate
differences in emotional reliance, with younger children exhibiting a greater reliance on
consequential emotions, while older children display a predilection towards anticipated
emotions [29]. Nevertheless, investigations into the specific mechanisms underlying these
two types of emotions and their cultural variations remain relatively scarce, predominantly
drawing from Western cultural samples [2,22]. This study aims to address this gap by, for
the first time, examining the specific impact processes of anticipated and consequential
emotions on behavioral decision making within an Eastern cultural context.

Previous research has often examined sharing and allocation behaviors from the
perspective of resource sharers. For instance, Paulus and Moore (2015) emphasized the
consideration of children as resource sharers regarding the potential emotional reactions
of recipients when making allocation decisions [22]. Other studies have also found that
anticipating negative emotions in response to unfair behavior increases the likelihood of
fair decision making [30]. Conversely, consequential emotions also influence individual
behavioral decisions [31], feelings from actual behavioral outcomes influence ethical choices
and behaviors [25], and consequential emotions after rule violations predict allocation in
dictator games [32], and children are more likely to choose fairness after observing disap-
pointed emotional responses [27]. However, decision making is often related to others, and
the roles of resource sharers and recipients differ [33]. Emotional perspectives for imagining
others’ feelings differ from those for imagining one’s own feelings [34], and decisions about
sharing and allocating behaviors may differ. Therefore, this study simultaneously examines
the emotional influences of both sharers and recipients on children’s sharing and allocation
behaviors, while incorporating a control group to ascertain whether children’s actual deci-
sions are influenced by anticipated emotions from different perspectives (Experiment 1)
and consequential emotions (Experiment 2).

1.3. The Relationship between ToM and Emotional Factors

Existing research has illuminated the connection between ToM and emotional under-
standing [14,35,36]. The advancement of ToM is closely associated with children’s accurate
understanding of others’ intentions [37], and a high level of ToM capacity enables children
to flexibly consider the intentions behind the behavior [38]. Furthermore, the emotion
appraisal theory model emphasizes the pivotal role of emotional information in inferring
others’ mental states [39]. Individuals retrieve relevant information during emotional ex-
pression to assess and infer others” emotional states [40], while others” emotional reactions
can also influence individuals’ evaluations of events and emotional responses [30].

Based on this, we hypothesize that there is a dynamic interaction between ToM
and emotional factors, which may impact children’s sharing and allocation behaviors.
However, the specific relationship between the two, as well as their combined mechanisms
in influencing behavioral decisions, requires further investigation. Previous studies have
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shown that ages 4 to 5 are critical for developing ToM in children [16,17]. By the age of 6,
children’s level of ToM is already higher than the randomized level [41]. Therefore, ages 4 to
6 might represent an important stage for the development of ToM in children. Additionally,
a meta-analysis has suggested that emotional factors and prosocial behavior are correlated
from preschool to adolescence [42]. Previous research has also provided evidence for the
relationship between emotional factors from the recipient’s perspective and behavior in
children aged 4 to 6 [22,43]. Based on prior developmental studies on participant selection
in sharing and allocation behaviors [17,23,44], it is of significant importance to explore how
ToM and emotional factors influence the development of sharing and allocation in children
aged 4 to 6. Therefore, this study selects preschool children aged 4 to 6 as the research
subjects. It aims to explore, through experimental methods, how ToM and emotional
factors (including anticipated emotions and consequential emotions) influence sharing and
allocation decisions in children at this developmental stage.

1.4. Current Studies

This study aims to investigate the impact of ToM, anticipated emotions, and conse-
quential emotions on sharing and allocation decisions among Chinese children aged 4-6
comparatively. Experiment 1 examines the influence of different emotional expectations on
children’s sharing and allocation behaviors by distinguishing resource ownership, further
delving into the relationship between ToM and anticipated emotions. Given previous re-
search indicating that negative emotional expectations have a greater impact on children’s
sharing and allocation decisions than positive emotions [2,22,23], this study focuses on the
influence of anticipated emotions in non-sharing scenarios on behavioral decisions. The
“external emotional expectation condition (hereinafter referred to as ‘E-Predict’)” primarily
investigates whether children, as sharers, anticipate the emotions of the resource recipients
when they choose not to share with others, and how this anticipation may influence their
behavioral decisions. The “internal emotional expectation condition (hereinafter referred
to as ‘I-Predict’)” investigates scenarios where children, as recipients, are not shared with.
The “control condition (hereinafter referred to as ‘C-Control’)” examines children’s sharing
or allocation behavior without emotional interference [45]. Our hypothesis is:

H1a. There are differences in the emotional anticipation among the three conditions of children.
In the E-Predict and the I-Predict, children’s expectations of the recipient’s negative emotions
increase their willingness to share and allocate resources. Compared to the C-Control, children in
the E-Predict and I-Predict conditions are hypothesized to demonstrate greater generosity in sharing
and allocation behaviors.

H1b. The level of ToM positively predicts children’s decisions regarding sharing and allocation, and
children with a high level of development of ToM are more inclined to fair sharing and allocation.

Hilc. ToM affects children’s emotional expectations of recipients. Children with high scores of
ToM have more negative emotional expectations of recipients and then show more sharing and
allocation behavior.

Experiment 2 focuses on the impact of consequential emotions and ToM on sharing
and allocation behavior, utilizing a voluntary sharing and allocation task. Following task
completion, children rated the recipient’s emotions to examine the actual impact of conse-
quential emotions on sharing and allocation decisions. We hypothesized the following:

H2a. Children’s ratings of the recipient’s consequential emotions are related to their behavioral
decisions. Children's ratings of recipients’ consequential emotions may predict their re-sharing and
re-allocation.

H2b. ToM influences children’s evaluation of recipients’ consequential emotions, and may also
affect sharing and allocation behavior.
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2. Experiment 1: The Influence of Anticipated Emotions and ToM on Sharing and
Allocation Behavior

2.1. Participants

Using G*Power 3.1 software to estimate the sample size, an effect size of 0.4, a signifi-
cance level of 0.05, and a statistical power of 0.95 were determined, resulting in a required
sample size of 72 participants. Further, 2 children did not complete the experiment due to
problems with attention and the inability of the available stickers to meet preferences, and
the final sample included 95 4 to 6-year-old preschool children (45 males, 50 females), with
a mean age of 64.95 months (SD = 8.17). The sample included 28 four-year-old children
(M =555, SD =2.7;12 boys), 30 five-year-old children (M = 64.9, SD = 4.1; 16 boys), and
37 six-year-old children (M = 74.0, SD = 1.8; 18 boys). The participants were randomly
assigned to the three conditions: the E-Predict condition (33 participants, M = 65.24 months,
SD = 1.54), the I-Predict condition (31 participants, M = 65.61 months, SD = 1.53), and the
C-Control condition (31 participants, M = 64.41 months, SD = 1.3). None of the children
had previously participated in similar experiments, and they all obtained informed consent
from their guardians and verbal consent from the children. Data collection took place from
December 2023 to January 2024.

2.2. Procedures

The testing was conducted by a female experimenter in a quiet, independent room at
the kindergarten, with the entire session being audio and video recorded. Standardized
children’s images were used, with gender-matched pictures randomly selected. Children
first learned to use a facial emotion scale and then completed two ToM tasks, namely the
Unexpected Location Task and the Unexpected Content Task. Subsequently, the children
were randomly assigned to participate in the emotional anticipation experiment, with
each child participating in only one group. Finally, sharing and allocation tasks were
administered, and the order of the two tasks was balanced. The total duration of the
experiment was approximately 20 min.

2.3. Measures
2.3.1. Emotion Judgment Task

We utilized the Facial Affect Scale [46] to assess children’s emotion ratings. This scale
comprises nine consecutive facial expression illustrations, ranging from significantly sad
to progressively happy, and the score is —4 to 4, with 0 representing a neutral emotional
state. Experimental illustrations are depicted in Figure 1. The experimenter showed the
children how to rate their emotions using the Facial Emotions Scale and asked the children
to demonstrate how to use the scale. (For example, “How do you feel inside when your
mom takes you out to play?/What do you feel inside when your toys get broken?”).
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Figure 1. Facial Affect Scale.

2.3.2. ToM Task

ToM tasks were adapted from two classic false belief understanding tasks. The Unex-
pected Location Task was adapted from Baron-Cohen’s unexpected transfer of false belief
task [37], using two photographs of children of the same gender and actual props to create
the scenario: “Bobo saw Cindy put the candy in the box, then Cindy went out to play. Bobo
took the candy out and put it in the bag. After a while, Cindy came back.” The experimenter
posed three questions: “Where did Cindy initially put the candy? Where is the candy now?
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Where will Cindy look for the candy when she comes back?” If the children answered all
questions correctly, they scored 1 point in the Unexpected Location Task; otherwise, they
scored 0 points.

The Unexpected Content Task was adapted from the classic “Smarties” task [47]. In
this task, the children saw a toothpaste box containing a marker inside. The experimenter
also asked three questions: “What's in the box? What's inside the box when you open it? If
another child saw the unopened box, what would he or she think was inside?” If the child
could pass the consistency check of this task, they were considered to have passed the test
and scored 1 point; otherwise, they scored 0 points.

Children who passed both tasks were classified as the ToM pass group, while those
who did not pass were classified as the non-pass group.

2.3.3. Anticipated Emotion Tasks

This study modified the anticipated emotion task based on previous research [22].
Children were grouped randomly by age. In the E-Predict condition, a photo of a boy or
a girl was randomly chosen as the gift recipient. Initially, children were asked to assess
the recipient’s emotions. Subsequently, they were presented with a scenario: “This child is
called Max (Emma). He/she comes from another kindergarten. Imagine, one day he/she
comes to your kindergarten to participate in a sharing activity. You have two candies
(place the candies next to the participating child), but you do not want to share them with
him/her. How do you think he/she feels?” Participants were then asked to rate Max’s
(Emma’s) emotion using the Facial Emotion Scale. The difference between two emotion
ratings is Anticipated Emotional Rating Difference Score (AERDS). In ‘E-Predict condition
is “E-Predict condition’s AERDS.

In the I-Predict condition, a photo of a boy or a girl was randomly selected as the gift
sharer. First, the child was invited to rate their own emotions as the recipient. Children
were then presented with the following story: “This child is called Jack (Olivia). One day,
Jack (Olivia) comes to the kindergarten to participate in a sharing activity. He/she brings
two candies to you (place the candies next to the child). However, he/she refuses to share
with you. How do you think you would feel?” The child was then invited to rate their
own emotions as the recipient once again. The difference between the two emotion ratings
represents the AERDS for the I-Predict condition.

In the C-Control condition, in line with previous research [45,48], children exclusively
engaged in simple cognitive judgment tasks devoid of emotional intervention, for example,
the child is shown a ball hidden inside a box and is then asked whether they know what
it is inside. Before and after the cognitive judgment task, children were asked to rate
their emotions using the Facial Affect Scale. Participants with two identical ratings were
considered valid, and the difference between the two ratings was used to calculate the
AERDS for the C-Control condition.

2.3.4. Sharing Task

The sharing task was based on the dictator game paradigm [49], utilizing stickers
as the primary resource for children’s sharing behavior [5,23]. During the experiment,
children chose their favorite 6 out of 12 stickers to increase the variety of choices and
mitigate the impact of preference on the results. Upon choosing the stickers, they were
informed that the recipients were same-aged children from another kindergarten who also
liked stickers and were shown a photo of the recipient.

Before sharing, children were explicitly informed that the resources belonged to them
and that they had the autonomy to decide the extent of sharing. Once it was ensured
that children understood the ownership and independent decision making regarding
sharing, researchers refrained from observing to safeguard the privacy of the sharing
process and minimize external influences on the children’s choices. Subsequently, chil-
dren placed the selected stickers into two distinct colored envelopes, symbolizing sharing
and personal retention. If children did not understand resource ownership or the game
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rules during the experiment, the experimenter would explain them again to ensure chil-
dren’s understanding.

We recorded the number of stickers the child shared with the recipient and credited
1 point per sticker. Based on the fairness of the sharing, children who shared 3 stickers
were recorded as a fair group and otherwise as a non-fair group.

2.3.5. Resource Allocation Task

The allocation task retained the framework of the sharing task but introduced the
concept of joint ownership. Children chose their favorite 6 out of 12 stickers while being
explicitly informed that these stickers were a joint gift from the teacher to them and
another child and were invited to make an allocation. Once the children confirmed their
understanding of the shared ownership, the experimenter turned away, and the children
proceeded with the allocation task. If children answered incorrectly about ownership, the
experimenter would explain it again to ensure their understanding, and then turn around
to invite the children to complete the allocation task.

We recorded the number of stickers the child allocated to the recipient and credited
1 point per sticker. Based on the fairness of the allocation, children who allocated 3 stickers
were classified as the fair group, while all other instances were categorized as the non-
fair group.

2.3.6. Data Analysis

We utilized SPSS 26.0 for the analysis. Initially, we employed the Shapiro-Wilk test
for exploratory analysis. The quantity of sharing and allocation in the three emotional
anticipation groups did not conform to a normal distribution (p < 0.05). Therefore, we
opted for non-parametric testing methods for subsequent analysis. When analyzing the
relationship between ToM, anticipated emotions, and the amount of sharing in the E-Predict
condition, we chose hierarchical linear regression for analysis, as the residuals met the
assumption of normal distribution.

2.4. Results
2.4.1. Analyzing the Differential Impact of Anticipated Emotions on Sharing and
Allocation Behavior

We first examined children’s understanding of recipients’ emotions; gender had no
significant effect on children’s AERDS, Mann-Whitney Z = —0.62, p = 0.536, the Kruskal-
Wallis rank-sum test found that age had no significant effect on children’s AERDS (E-Predict
H =6.57, p =0.751; I-Predict H = 4.56, p = 0.103; C-Control H = 0.22, p = 0.896), confirming
the effectiveness of random grouping. Furthermore, Kruskal-Wallis H tests unveiled a
significant difference in AERDS among the three conditions of children (H =50.31, p < 0.001).
Bonferroni-corrected multiple comparisons revealed significant differences between the
E-Predict condition and the C-Control condition (p < 0.001), as well as between the I-Predict
condition and the C-Control condition (p < 0.001), with no significant difference observed
between the two anticipated emotion conditions (p = 0.730 > 0.05) (see Figure 2).

In the sharing task, the Kruskal-Wallis rank-sum test revealed a significant differ-
ence in the sharing quantity among children in the three emotion anticipation conditions
(H=7.08, p = 0.029 < 0.05). Compared to the C-Control condition, children in both the
E-Predict condition and the I-Predict condition showed a greater tendency to share. post
hoc Bonferroni multiple comparisons indicated a significant difference in sharing quantity
between the I-Predict condition and the C-Control condition (p = 0.043 < 0.05).

In the allocation task, significant differences in allocation quantity were observed
among children in the three emotion anticipation conditions (H = 6.48, p = 0.039 < 0.05).
Children in the E-Predict condition and the I-Predict condition were allocated more than
children in the C-Control condition. Furthermore, a significant difference in allocation
quantity was found between children in the I-Predict condition and the C-Control condition
(p =0.033 < 0.05) (see Table 1).
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Figure 2. Comparison of Anticipation Emotional Rating Difference Score among three conditions of
children, **** p < 0.0001.

Table 1. Kruskal-Wallis rank-sum test for the amount shared and allocated by different conditions
of children.

Kruskal-Wallis Rank-Sum Test

Variables Conditions Sample Size M (P25, P75) =
p

E-Predict 33 2.00 (1.00, 3.00)

Amount of sharing I-Predict 31 2.00 (1.00, 3.00) * 7.08 0.029 *
C-Control 31 1.00 (0.00, 2.00)
E-Predict 33 2.00 (1.00, 3.00)

Amount of allocation I-Predict 31 3.00 (1.50, 3.00) * 6.48 0.039 *
C-Control 31 2.00 (0.50, 3.00)

Note: * p < 0.05.

2.4.2. The Role of ToM

The results showed that mastery of ToM increased with children’s age. Although
the overall difference did not reach statistical significance (x? (2, N = 95) = 5.45, p = 0.065),
performance on the Unexpected Location Task was significantly correlated with age
(x? (2, N =95) = 11.68, p = 0.003), implying that the development of ToM is associated
with specific cognitive abilities Related.

A Mann-Whitney rank sum test revealed that the level of ToM has a significant
impact on children’s sharing behavior (Z = 1.98, p = 0.047 < 0.05), and children with
high levels of ToM ability share significantly more than children with low levels of ToM
ability. In the allocation task, there was no significant association between the level of ToM
and the allocation amount (Z = —0.93, p = 0.354), as shown in Table 2. Further analyses
found no statistically significant differences between the Unexpected Content Task and the
Unexpected Location Task, nor the amount of children’s sharing or the amount of allocation.
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Table 2. Mann-Whitney rank-sum test for the amount of sharing and allocation of young children in
different ToM conditions.

Mann-Whitney Rank-Sum Test

Variables Conditions Sample Size M (P25, P75) 7
P
. 0 62 1.00 (0.00, 2.00) Z=--198 0.047 *
Amount of sharing 1 33 2.00 (1.00, 3.00)
N ¢ ocati 0 62 2.00 (1.00, 3.00) Z=-093 0.354
mount of allocation 1 33 3.00 (1.00, 3.00)

Note: 0: group that did not pass the ToM, 1: group that passed the ToM, * p < 0.05.

In addition, the chi-square test revealed a marginal trend between the level of chil-
dren’s ToM and the fairness of sharing, )(2 (1, N =95) = 3.68, p = 0.055, and children with
a higher level of ToM were more significant in allocation justice, X% (1, N = 95) = 4.9,
p = 0.026.

2.4.3. The Relationship between ToM, Anticipated Emotions, and Sharing Behavior

Using Spearman correlation analysis, the study explored the correlation between
children’s anticipated emotions, ToM, and sharing behavior. In the E-Predict condition,
ToM did not impact the children’s AERDS (r = —0.272, p = 0.126 > 0.05). The negative
correlation between AERDS and sharing behavior (r = —0.360, p = 0.039 < 0.05) suggested
that in situations where children did not share, their anticipation of negative emotions
in the recipient was significantly associated with a higher sharing quantity, hinting at
the possibility that negative anticipation may have facilitated sharing behavior. In the
I-Predict condition, ToM did not affect the children’s AERDS (r = —0.113, p = 0.545 > 0.05),
and AERDS did not impact sharing behavior (r = —0.144, p = 0.441 > 0.05). Similarly,
in the C-Control condition, ToM did not influence AERDS (r = —0.070, p = 0.709 > 0.05),
and the relationship between AERDS and sharing behavior was not significant (r = 0.332,
p =0.068 > 0.05).

The hierarchical linear regression analysis in Table 3 further confirmed a negative im-
pact of AERDS (B = —0.388, p = 0.026 < 0.05) on sharing behavior in the E-Predict condition
after controlling for age. This finding suggested that young children were more inclined
to engage in sharing when anticipating negative emotions from not sharing. Although no
significant predictive relationship was found between levels of ToM and sharing behavior
(B =0.156, p = 0.360), the maturity of ToM and the ability to understand others’ emotional
states were closely linked, potentially indirectly influencing sharing decisions.

Table 3. Linear regression of the E-Predict’ condition.

Sharing Behavior

Predictive Variables Model Mode2
B p B p
age 0.256 0.150 0.255 0.126
ToM 0.156 0.360
AERDS —0.388 0.026 *
R? 0.066 0.150 0.273 0.026 *
AR? 0.036 0.198
F 2.183 0.150 3.631 0.024 *

Note: * p < 0.05.

2.4.4. The Relationship between ToM, Anticipated Emotions, and Allocation Behavior

We used spearman correlation analysis to examine the relationships between antici-
pated emotion, ToM, and allocation behavior in children. In the E-Predict condition, ToM
did not affect children’s anticipated emotion difference (r = —0.272, p = 0.126 > 0.05). There
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was a marginal correlation between anticipated emotion difference and allocation behavior
(r = —0.343, p = 0.050). In the I-Predict condition, ToM did not influence children’s antici-
pated emotion difference (r = —0.113, p = 0.545 > 0.05), and anticipated emotion difference
also did not affect allocation behavior (r = 0.142, p = 0.447 > 0.05). In the C-Control condi-
tion, ToM did not impact anticipated emotion difference (r = —0.070, p = 0.709 > 0.05), and
the relationship between anticipated emotion difference and allocation behavior was not
significant (r = 0.041, p = 0.828 > 0.05).

Since there was a marginal correlation between anticipated emotion difference and
allocation behavior in the E-Predict condition only, we conducted further analysis in this
condition. The results showed that children’s ToM significantly predicted allocation fairness
(x?> (1, N = 33) = 8.19, p = 0.04), indicating a greater tendency for fair allocation among
children with higher levels of ToM. Furthermore, logistic regression analysis controlling for
age revealed a significant positive impact of ToM on fairness in allocation (OR = 11.54, 95%
CI[1.73,77.08], p = 0.012), while the effects of AERDS on fairness in allocation were not
significant (OR = 0.96, 95% CI [0.50, 1.83], p = 0.897), as shown in Table 4.

Table 4. Logistic regression for the E-Predict condition.

Variables B S.E. z p OR (95% CI)
Intercept —1.43 1.18 —1.21 0.225 0.24 (0.02~2.41)
AERDS —0.04 0.33 —0.13 0.897 0.96 (0.50~1.83)
Age
4 1.00 (Reference)
5 0.99 1.16 0.85 0.393 2.68 (0.28~25.82)
6 —0.51 1.10 —0.47 0.641 0.60 (0.07~5.17)
ToM
0 1.00 (Reference)
1 2.45 0.97 2.52 0.012 * 11.54 (1.73~77.08)

Note: OR: odds ratio, CI: confidence interval, * p < 0.05.

2.5. Discussion

Experiment 1 investigates the impact of ToM and anticipated emotions on preschool
children’s sharing and allocation decisions. Previous research has demonstrated that
preschool children can anticipate emotions and base their social behavior decisions on this
ability, supporting earlier findings on children’s emotional anticipation skills [22,23]. The
anticipated emotional responses of the three conditions of children differ. In non-sharing
scenarios, children in the E-Predict and I-Predict conditions exhibited higher levels of shar-
ing and allocation compared to the C-Control condition, indicating that negative emotional
anticipations may stimulate sharing and allocation behavior in young children. These
behavioral variances may be linked to children’s comprehension of others” emotions and
self-attention levels. When not sharing, the emotional response to the recipient influences
their subsequent behavioral decisions. The findings supported hypothesis Hla. Previous
studies have established a connection between children’s emotional assessment and sub-
sequent sharing behavior [23]. Our research expands upon and validates this conclusion.
For the first time, it has been discovered that the ability to consider others” emotions also
impacts children’s generosity when not sharing with others.

This study revealed that children with high levels of ToM exhibit a greater propensity
to share compared to those with lower levels of ToM, alongside displaying heightened
fairness in allocation tasks. These findings indicate that the ToM capacity not only fosters
children’s sensitivity to the needs of others but also bolsters their inclination to adhere to
principles of fairness, thereby supporting hypothesis Hlb. ToM is an evolving capacity,
while many previous studies have posited it as a psychological mechanism influencing
sharing behavior [5,6,16,50,51]. This study validated the finding, and also found that the
correlation between the level of development of specific ToM tasks (e.g., the Unexpected
Location Task or the Unexpected Content task) and sharing behavior was insignificant.
This result implies that different components of the ToM may have different effects on



Behav. Sci. 2024, 14, 931

10 of 17

children’s specific social behaviors, with some aspects of the ToM (e.g., empathy for others’
affective states) more directly contributing to sharing behaviors. In contrast, other elements
(e.g., understanding of knowledge states) may not directly relate to sharing motivation.
This suggests that the plurality of ToM and the specificity of assessment tasks must be
more carefully considered in future research to better understand children’s social behavior
and moral-emotional development. In addition, unlike sharing behavior, ToM did not
affect children’s allocation willingness and quantity, which may be due to the weakened
influence of anticipated emotions on young children’s allocation behavior when ownership
of resources is shared. However, higher fairness was shown in allocation tasks, suggesting
that ToM competence is an essential psychological mechanism influencing children’s child
fairness development [20].

Hypothesis Hlc points out that ToM affects anticipated emotions towards recipients,
but the experimental results do not find a significant correlation between ToM and an-
ticipated emotions. However, in the E-Predict condition, there is a specific relationship
between the level of children’s ToM and their negative expectations of the recipient’s
emotions, which may indicate that ToM affects the formation of emotional expectations in
specific situations.

3. Experiment 2: The Effect of Consequential Emotion and ToM on Sharing and
Allocation Behavior

3.1. Participants

The final sample included 61 4-to-6-year-old children (26 males and 35 females) with
a mean age of 66.59 months (SD = 8.30). The sample included 17 four-year-old children
(M =551, SD = 2.6; 8 boys), 12 five-year-old children (M = 64.8, SD = 4.3; 4 boys), and
32 six-year-old children (M = 73.4, SD = 1.1; 14 boys). The sample selection criteria were the
same as in Experiment 1, and the data were collected from December 2023 to January 2024.

3.2. Procedures

Experiment 2 followed the design framework of Experiment 1, with the critical differ-
ence being the replacement of the anticipated emotion task with the consequential emotion
task, placed after the sharing and allocation task.

3.3. Measures

The emotion judgment task, the ToM task, and the share and allocation tasks were
the same as in Experiment 1. In Experiment 2, children initially rated the standardized
recipient avatar’s emotions. After sharing or allocating, they participated in a consequen-
tial emotion task, re-rated the recipient’s children’s emotions, and asked them about the
possible response to the recipient’s emotions. For instance, following the sharing task,
children were asked if they would share again based on their understanding of the re-
cipient’s emotions. If children agreed to share again, the amount the child shared again
was recorded as the re-sharing score. The initial sharing score was subtracted from the
re-sharing score to calculate the Re-Sharing Score Difference (RSSD), which measures the
extent to which participants differed in the two behaviors. The difference between the
two emotional ratings was defined as the Consequential Emotion Rating Difference Score
(CERDS). Allocation behavior is recorded similarly, with the allocation score difference
being the Re-Allocation Score Difference (RASD).

Throughout the process, experimenters maintained a neutral stance toward the
children’s behavior and refrained from intervening. While structurally similar to the
sharing task, the allocation task clearly delineated ownership of resources and instruc-
tional language.
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3.4. Results
3.4.1. An Analysis of Consequential Emotions and Their Differential Impact on Sharing
and Allocation Behaviors

This study categorized children into positive and negative groups based on their
consequential emotional ratings toward the recipient after sharing. The aim was to explore
the influence of emotional reactions on sharing and allocation behaviors. The Mann-
Whitney rank sum test revealed significant differences in emotional ratings between the
two groups of children for sharing behavior (Z = —6.40, p < 0.001) and allocation behavior
(Z=-6.02, p < 0.001). Additionally, further Mann-Whitney rank sum tests explored
significant differences in sharing behavior between the positive and negative groups
(Z=-5.69, p < 0.001), and children in the positive and negative groups also differed
significantly in RSSD (Z = —2.94, p = 0.003 < 0.05), with the negative group exhibiting
significantly lower levels of sharing. In the allocation task, RASD between the positive
and negative groups of children was not significant (Z = —1.05, p = 0.294 > 0.05). Children
with negative consequential emotional ratings also allocated considerably fewer resources
compared to children with positive emotional ratings (Z = —3.62, p < 0.001) (see Figure 3).
These results indicate the significant role of consequential emotions in both the sharing and
allocation behaviors.
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Figure 3. Comparison of the amount of sharing and allocation between children in the negative and
positive groups. Error bars represent standard errors of the means. (A) Comparison of the amount
of sharing between children in the negative and positive groups. (B) Comparison of the amount of
allocation between children in the negative and positive groups. (*** p < 0.001, **** p < 0.0001).

3.4.2. The Role of ToM

This study examined the mutual influence between ToM and CERDS through Mann—
Whitney rank sum tests. In the sharing task, children exhibiting higher levels of ToM
(M =2.50,Q1=1.00, Q3 = 3.00) demonstrated more positive consequential emotional ratings
compared to those with lower levels of ToM (M = 2.00, Q1 = —0.50, Q3 = 3.00), Z = —1.98,
p = 0.048 < 0.05. However, in the allocation task there was no significant difference between
ToM levels and consequential emotion ratings (Z = —0.20, p = 0.841 > 0.05), nor between
ToM levels and CERDS (Z = —0.44, p = 0.658 > 0.05). Further exploring the potential
influence of ToM levels on sharing and allocation behaviors following participation in
consequential emotional tasks, the study found no significant associations between ToM
levels and RSSD (Z = —1.77, p = 0.077 > 0.05) as well as RASD (Z = —0.33, p = 0.741 > 0.05).
This suggests that the influence of ToM may depend on specific contexts and task types,
and its effects may vary across different social behaviors.
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3.4.3. The Relationship between ToM, Consequential Emotions, and RSSD

The Spearman correlation analysis (see Table 5) showed a significant link between
ToM and children’s CERDS responses in recipients (r = 0.256, p = 0.046 < 0.05). Additionally,
recipients” CERDS responses were significantly associated with children’s RSSD (r = —0.327,
p = 0.01 < 0.05). This indicates that children with higher ToM levels are more likely to
evoke positive emotional responses in recipients. Since there is no sharing differential for
active group children in the sharing task, this notes that children who rated the recipient's
consequential emotions positively did not re-share, children with negative ratings are
more likely to change their behavioral decisions on reflection. For the children in the
negative group, the Unexpected Location Task of ToM is significantly related to children’s
willingness to share again (r = —0.510, p = 0.026 < 0.05). This suggests that those who
performed well on the Unexpected Location Task of ToM showed a lower willingness to
share after reflecting on the consequential emotions.

Table 5. Correlation analysis between young children’s consequential emotional ratings of recipients
and sharing difference.

1 2 3 4 5 6 7
1 1.000
2 —0.006 1.000
3 —0.120 0.404 ** 1.000
4 0.062 —0.038 0.403 ** 1.000
5 —0.005 0.251 0.694 ** 0.794 ** 1.000
6 —0.057 0.227 0.224 0.120 0.256 * 1.000
7 0.171 —0.218 —0.329 ** 0.159 —0.228 —0.327 % 1.000

Note: 1: gender (0: female, 1: male); 2: age (4,5,6); 3: Unexpected Location Task (0: failed group, 1: passed group);
4: Unexpected Content Task (0: failed group, 1: passed group); 5: TOM (0: failed group, 1: passed group);
6: CERDS; 7: RSSD; (* p < 0.05, ** p < 0.01).

In further stratified linear regression analyses (see Table 6), after controlling for age,
level of ToM and CERDS became key predictors of sharing behavior. At this point, neither
ToM nor consequential emotions in the model showed a predictive effect on the sharing
difference. Considering that children’s consequential emotions correlate with the CERDS,
we conducted a correlation and regression analysis on this variable. We found that when
the model used children’s consequential emotion ratings, a negative inward effect of conse-
quential emotion ratings on RSSD ( = —0.325, p = 0.01 < 0.05) was found, emphasizing the
direct association between emotion ratings and RSSD, with young children in the negative
group being more likely to change their initial decision because of their perception of the
recipient’s consequential emotion compared to young children in the positive group. How-
ever, the theory of mind itself was not shown to be a direct predictor of RSSD (f = —0.097,
p =0.439 > 0.05).

Table 6. Linear regression of ToM, Consequential emotions, and RSSD.

RSSD
Predictive Variables Model Mode2
B p B p
age —0.265 0.039 —0.178 0.176
ToM —0.093 0.481
CERDS —0.232 0.083
R? 0.070 0.039 0.138 0.117
AR? 0.054 0.092
F 4.456 0.039 3.034 0.036 *

Note: * p < 0.05.
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3.4.4. The Relationship between ToM, Consequential Emotions, and RASD

Using Spearman’s correlation analysis, we explored the relationship between preschool
children’s CERDS in recipients and their allocation behavior (see Table 7). The difference
in children’s ratings of recipients’ consequential emotions (r = 0.09, p = 0.49 > 0.05) was
not related to RASD. Additionally, there was no significant relationship between ToM and
the CERDS (r = —0.027, p = 0.837 > 0.05) or RASD (r = —0.043, p = 0.744 > 0.05). As no
significant correlations were found between the variables, further regression analysis was
not pursued.

Table 7. Correlation Analysis between Young Children’s Consequential Emotion Ratings of Recipients
and RASD.

1 2 3 4 5 6 7
1 1.000
2 —0.006 1.000
3 —-0.120 0.404 ** 1.000
4 0.062 —0.038 0.403 ** 1.000
5 —0.005 0.251 0.694 ** 0.794 ** 1.000
6 —0.006 0.036 0.014 0.033 0.058 1.000
7 —0.043 —0.140 0.028 —0.095 —0.043 0.124 1.000

Note: 1: gender (0: female, 1: male); 2: age (4,5,6); 3: Unexpected Location Task (0: failed group, 1: passed group);
4: Unexpected Content Task (0: failed group, 1: passed group); 5: TOM (0: failed group, 1: passed group);
6: CERDS; 7: RASD; ** p < 0.01.

3.5. Discussion

Experiment 2 investigated the influence of ToM and consequential emotions on
preschoolers’ sharing and allocation decisions. The results revealed significant differ-
ences in the behavior of children rated negatively or positively. Consequential emotions
do not play a key role in allocative behavior. Following generous behavior, children could
perceive the positive emotions of recipients, confirming the positive emotional benefits
of generosity [23,52]. Moreover, after displaying positive behavior, children expressed
higher consequential emotions satisfaction levels [53], and children also did not re-share or
re-allocate. Simultaneously, we observed that following selfish behavior, children similarly
perceived the negative emotional consequences of such behavior [22], and their under-
standing of these negative emotions influenced their behavioral tendencies afterwards.
Expressing emotions triggers emotional responses and inferences from others and affects
social interactions [31]. Judgments of consequential emotions are crucial factors influencing
behavior [54], and understanding others' negative emotions through perspective-taking
promotes prosocial behavior [55], partially supports supporting H2a.

Another research focus is the level of ToM and its influence on children’s expression of
consequential emotions. In the sharing experiment involving sole ownership, children with
higher ToM levels tended to rate consequential emotions more positively. On the contrary,
children with lower levels of ToM rated the recipient’s consequential emotions more
randomly. Children who gave lower ratings to the recipient’s emotions in the consequential
emotion task tended to increase their prosocial behavior after reflecting on the consequential
emotions. However, no relationship was found between the level of ToM and children’s
willingness to share in subsequent tasks. In the allocation experiment involving shared
ownership, for children with negative consequential emotion ratings, ToM was no longer
a key factor influencing consequential emotions. At this point, CERDS also no longer
predicted allocation behavior, which partially supports H2b. ToM only affects consequential
emotions in specific situations. After the change in ownership, children’s perception of
consequential emotions also underwent significant changes [56].

4. General Discussion

This study compared the influence of ToM, anticipated emotions, and consequential
emotions on children’s sharing and allocation decisions. Early research predominantly



Behav. Sci. 2024, 14, 931

14 of 17

focused on exploring the singular impact of cognitive factors [5,57,58] or emotional fac-
tors [22,59,60] on sharing or allocation behaviors. This study extended these early ex-
plorations by examining developmental patterns and psychological mechanisms within
sharing and allocation behaviors [2,5,10,23].

While anticipated and consequential emotions operate at different junctures of judg-
ment, they both negatively impact children’s sharing decisions when not sharing with
the recipient. These findings complement prior research [2,22,60]. They support current
theoretical perspectives, such as the emotion-guiding-behavior perspective [24,31] and
the importance of emotional consequences for behavior control [54]. Anticipated neg-
ative emotions are more likely to evoke people’s memories and alter their behavioral
decisions [61,62]. Previous behaviors provide cues for emotion rating and may also trig-
ger emotional changes [63]. Behavior affects emotion [64], and emotion affects behavior
again [31]. Negative emotions and behaviors play pivotal roles within this system.

In examining the influence of anticipated and consequential emotions on behavioral
decisions, we found that in Experiment 1, children who imagined not sharing and antic-
ipated more negative emotions from the recipient were more likely to share afterward.
In Experiment 2, children who gave more positive ratings in the consequential emotion
task were more willing to share in the free sharing task, while those with more negative
ratings were more likely to change their sharing decisions after reflection. Christner et al.
(2020) [2] previously hypothesized that anticipated and consequential emotions might have
a similar influence on behavior, and our findings support this possibility. Children seem to
realize that not sharing causes negative feelings for the recipient, and after considering this
perspective, they become more inclined to share.

By exploring the relationship between ToM and emotional factors, this study initially
revealed the relationship between ToM and two different emotions. In Experiment 1,
children with high levels of ToM were more pessimistic about the recipient’s emotional
anticipations when not sharing and tended to favor fairness in allocation behaviors. In
Experiment 2, children with higher levels of ToM had more positive consequential emotions.
The change in consequential emotions only affected sharing decisions and no longer
influenced allocation decisions. Furthermore, acts of generosity and selfishness initially
led to behavioral differentiation, revealing that not all preschoolers engaging in ToM
tasks would generously share. After negative behavior, children who performed well
in some branches of the ToM task would be more selfish, as observed in Cowell et al.’s
study [17]. The nature of preschoolers’ behavioral differences may also be influenced by
other factors, such as the development of individual cognition and language abilities [65],
as well as children’s understanding of moral emotions [60], all of which are worthy of
further exploration in future research.

The results of this study explored influences on sharing and allocating behaviors in
terms of cognitive and emotional factors. They contribute to the developmental theory of
sharing and allocation behavior. However, there are still some limitations that warrant
attention. Children’s understanding of ToM and emotional factors is complex and adapt-
able throughout childhood, and the impact on behavior may vary across different stages,
necessitating further longitudinal research to expand our conclusions. These also help
us to sort out the potentially complex interactions between predictors more clearly. In
Experiment 2, the autonomous sharing and allocation behavior naturally differentiated
children into positive and negative groups, yet the factors leading to this difference require
further exploration. Future studies could also induce positive or negative consequential
emotions in children through experimental design to assess their impact on children’s
behavioral decisions.

5. Conclusions

ToM and emotional factors (anticipated and consequential emotions) play a significant
role in children’s sharing and allocation decisions. Children’s anticipation of negative emo-
tions and emotional reflection on the results of negative behaviors as sharers will promote
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their prosocial sharing. Consequential emotions do not influence allocation behavior. ToM
only affects allocation justice and the performance of children’s consequential emotional
rating, thereby influencing sharing behavior. The study provides new insights into the
diverse influencing factors that need to be addressed in future research. Childhood is a
critical period for the development of prosocial and fair behaviors. Given that children’s
behavioral decisions may benefit from their judgments and reflections on the recipient’s
emotions, designing social skill training programs for preschool children and evaluating
the impact of long-term interventions on their behavioral development holds significant
research value.

Author Contributions: Conceptualization, Y.S. and L.Z.; methodology, Y.S., M.Z. and L.Z.; software,
Y.S,; validation, Y.S., M.Z. and L.Z.; formal analysis, Y.S. and L.Z.; investigation, Y.S.; resources, Y.S.;
data curation, Y.S.; writing—original draft preparation, Y.S.; writing—review and editing, Y.S., M.Z.
and L.Z.; visualization, Y.S.; supervision, L.Z.; project administration, L.Z. All authors have read and
agreed to the published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: The study was conducted in accordance with the Declaration
of Helsinki and approved by the Institute of Psychology, Chinese Academy of Sciences (Protocol
Number: H21065. The Approval date is 1 November 2021).

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.

Data Availability Statement: The raw data supporting the conclusions of this article will be made
available by the authors on request.

Acknowledgments: We are grateful to all the researchers who participated in the study and the
kindergartens, parents, and young children who participated in the experimental study, without
whom this would not have been possible.

Conflicts of Interest: The authors declare no conflicts of interest.

References

1. Castelli, I.; Massaro, D.; Sanfey, A.G.; Marchetti, A. “What Is Fair for You?” Judgments and Decisions about Fairness and Theory
of Mind. Eur. J. Dev. Psychol. 2014, 11, 49-62. [CrossRef]

2. Christner, N.; Pletti, C.; Paulus, M. Emotion Understanding and the Moral Self-Concept as Motivators of Prosocial Behavior in
Middle Childhood. Cogn. Dev. 2020, 55, 100893. [CrossRef]

3. Paulus, M,; Leitherer, M. Preschoolers’ social experiences and empathy-based responding relate to their fair resource allocation.
J. Exp. Child Psychol. 2017, 161, 202-210. [CrossRef] [PubMed]

4. Hamann, K.; Warneken, F.; Greenberg, J.R.; Tomasello, M. Collaboration Encourages Equal Sharing in Children but Not in
Chimpanzees. Nature 2011, 476, 328-331. [CrossRef] [PubMed]

5. Yu, J.; Zhu, L.; Leslie, A.M. Children’s Sharing Behavior in Mini-Dictator Games: The Role of In-Group Favoritism and Theory of
Mind. Child Dev. 2016, 87, 1747-1757. [CrossRef]

6. Vonk, J.; Jett, S.E.; Tomeny, T.S.; Mercer, S.H.; Cwikla, J. Young Children’s Theory of Mind Predicts More Sharing with Friends
Over Time. Child Dev. 2020, 91, 63-77. [CrossRef] [PubMed]

7.  Blake, PR. Giving What One Should: Explanations for the Knowledge-Behavior Gap for Altruistic Giving. Curr. Opin. Psychol.
2018, 20, 1-5. [CrossRef]

8.  Meng, X.; Moriguchi, Y. Neural Basis for Egalitarian Sharing in Five-to Six-Year-Old Children. Neuropsychologia 2021, 154, 107787 .
[CrossRef]

9.  Zhu, Y;; Zhang, J.; Liu, X. Is Distributional Justice Equivalent to Prosocial Sharing in Children’s Cognition? Front. Psychol. 2022,
13, 888028. [CrossRef]

10. Brownell, C.A,; Iesue, S.S.; Nichols, S.R.; Svetlova, M. Mine or Yours? Development of Sharing in Toddlers in Relation to
Ownership Understanding. Child Dev. 2013, 84, 906-920. [CrossRef]

11.  Wu, Z,; Zhang, Z.; Guo, R.; Gros-Louis, J. Motivation Counts: Autonomous but Not Obligated Sharing Promotes Happiness in
Preschoolers. Front. Psychol. 2017, 8, 261732. [CrossRef]

12.  Pessoa, L. Précis on The Cognitive-Emotional Brain. Behav. Brain Sci. 2015, 38, e71. [CrossRef]

13. Kinnunen, S.P; Windmann, S. Dual-Processing Altruism. Front. Psychol. 2013, 4, 193. [CrossRef]

14. Eggum, N.D.; Eisenberg, N.; Kao, K.; Spinrad, T.L.; Bolnick, R.; Hofer, C.; Kupfer, A.S.; Fabricius, W.V. Emotion Understanding,

Theory of Mind, and Prosocial Orientation: Relations over Time in Early Childhood. J. Posit. Psychol. 2011, 6, 4-16. [CrossRef]


https://doi.org/10.1080/17405629.2013.806264
https://doi.org/10.1016/j.cogdev.2020.100893
https://doi.org/10.1016/j.jecp.2017.03.005
https://www.ncbi.nlm.nih.gov/pubmed/28501312
https://doi.org/10.1038/nature10278
https://www.ncbi.nlm.nih.gov/pubmed/21775985
https://doi.org/10.1111/cdev.12635
https://doi.org/10.1111/cdev.13112
https://www.ncbi.nlm.nih.gov/pubmed/29959777
https://doi.org/10.1016/j.copsyc.2017.07.041
https://doi.org/10.1016/j.neuropsychologia.2021.107787
https://doi.org/10.3389/fpsyg.2022.888028
https://doi.org/10.1111/cdev.12009
https://doi.org/10.3389/fpsyg.2017.00867
https://doi.org/10.1017/S0140525X14000120
https://doi.org/10.3389/fpsyg.2013.00193
https://doi.org/10.1080/17439760.2010.536776

Behav. Sci. 2024, 14, 931 16 of 17

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.
29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.
41.

42.

43.

44.

45.

Happé, E.; Brownell, H.; Winner, E. Acquired ‘theory of Mind’ Impairments Following Stroke. Cognition 1999, 70, 211-240.
[CrossRef]

Wu, Z.; Su, Y. How Do Preschoolers’ Sharing Behaviors Relate to Their Theory of Mind Understanding? J. Exp. Child Psychol.
2014, 120, 73-86. [CrossRef]

Cowell, ].M.; Samek, A.; List, J.; Decety, J. The Curious Relation between Theory of Mind and Sharing in Preschool Age Children.
PLoS ONE 2015, 10, e0117947. [CrossRef]

Liu, B.; Huang, Z.; Xu, G.; Jin, Y;; Chen, Y,; Li, X.; Wang, Q.; Song, S.; Jing, J. Altruistic Sharing Behavior in Children: Role of
Theory of Mind and Inhibitory Control. |. Exp. Child Psychol. 2016, 141, 222-228. [CrossRef] [PubMed]

Mulvey, K.L.; Buchheister, K.; McGrath, K. Evaluations of Intergroup Resource Allocations: The Role of Theory of Mind. J. Exp.
Child Psychol. 2016, 142, 203-211. [CrossRef]

Takagishi, H.; Kameshima, S.; Schug, J.; Koizumi, M.; Yamagishi, T. Theory of Mind Enhances Preference for Fairness. J. Exp.
Child Psychol. 2010, 105, 130-137. [CrossRef]

Lerner, ].S.; Li, Y.; Valdesolo, P.; Kassam, K.S. Emotion and Decision Making. Annu. Rev. Psychol. 2015, 66, 799-823. [CrossRef]
[PubMed]

Paulus, M.; Moore, C. Preschool Children’s Anticipation of Recipients” Emotions Affects Their Resource Allocation. Soc. Dev.
2015, 24, 852-867. [CrossRef]

Paulus, M.; Moore, C. Preschoolers” Generosity Increases with Understanding of the Affective Benefits of Sharing. Dev. Sci. 2017,
20, €12417. [CrossRef] [PubMed]

Baumeister, R.F.; Vohs, K.D.; Nathan DeWall, C.; Zhang, L. How Emotion Shapes Behavior: Feedback, Anticipation, and Reflection,
Rather than Direct Causation. Personal. Soc. Psychol. Rev. 2007, 11, 167-203. [CrossRef] [PubMed]

Tangney, ].P; Stuewig, J.; Mashek, D.J. Moral Emotions and Moral Behavior. Annu. Rev. Psychol. 2007, 58, 345-372. [CrossRef]
Dunn, E-W.; Aknin, L.B.; Norton, M.I. Spending Money on Others Promotes Happiness. Scienice 2008, 319, 1687-1688. [CrossRef]
Lelieveld, G.-J.; Van Dijk, E.; Gtiroglu, B.; Van Beest, I.; Van Kleef, G.A.; Rombouts, S.A.R.B.; Crone, E.A. Behavioral and Neural
Reactions to Emotions of Others in the Distribution of Resources. Soc. Neurosci. 2013, 8, 52-62. [CrossRef]

Wilson, T.D.; Gilbert, D.T. Affective Forecasting: Knowing What to Want. Curr. Dir. Psychol. Sci. 2005, 14, 131-134. [CrossRef]
Malti, T.; Gummerum, M.; Keller, M.; Buchmann, M. Children’s Moral Motivation, Sympathy, and Prosocial Behavior. Child Dev.
2009, 80, 442-460. [CrossRef]

Van Der Schalk, J.; Kuppens, T.; Bruder, M.; Manstead, A.S.R. The Social Power of Regret: The Effect of Social Appraisal and
Anticipated Emotions on Fair and Unfair Allocations in Resource Dilemmas. J. Exp. Psychol. Gen. 2015, 144, 151-157. [CrossRef]
Van Kleef, G.A. How Emotions Regulate Social Life: The Emotions as Social Information (EASI) Model. Curr. Dir. Psychol. Sci.
2009, 18, 184-188. [CrossRef]

Gummerum, M.; Hanoch, Y.; Keller, M.; Parsons, K.; Hummel, A. Preschoolers” Allocations in the Dictator Game: The Role of
Moral Emotions. . Econ. Psychol. 2010, 31, 25-34. [CrossRef]

Phelps, E.A.; Lempert, K.M.; Sokol-Hessner, P. Emotion and Decision Making: Multiple Modulatory Neural Circuits. Annu. Rev.
Neurosci. 2014, 37, 263-287. [CrossRef] [PubMed]

Batson, C.D.; Early, S.; Salvarani, G. Perspective Taking: Imagining How Another Feels versus Imaging How You Would Feel.
Personal. Soc. Psychol. Bull. 1997, 23, 751-758. [CrossRef]

Macheta, K.; Gut, A ; Pons, F. The Link between Emotion Comprehension and Cognitive Perspective Taking in Theory of Mind
(ToM): A Study of Preschool Children. Front. Psychol. 2023, 14, 1150959. [CrossRef]

Sarmento-Henrique, R.; Quintanilla, L.; Lucas-Molina, B.; Recio, P.; Giménez-Dasi, M. The Longitudinal Interplay of Emotion
Understanding, Theory of Mind, and Language in the Preschool Years. Int. ]. Behav. Dev. 2020, 44, 236-245. [CrossRef]
Baron-Cohen, S. Evolution of a Theory of Mind? In The Descent of Mind: Psychological Perspectives on Hominid Evolution; Oxford
University Press: Oxford, UK, 2012.

Smetana, ].G.; Jambon, M.; Conry-Murray, C.; Sturge-Apple, M.L. Reciprocal Associations between Young Children’s Developing
Moral Judgments and Theory of Mind. Dev. Psychol. 2012, 48, 1144-1155. [CrossRef] [PubMed]

de Melo, C.M.; Carnevale, PJ.; Read, S.J.; Gratch, J. Reading People’s Minds from Emotion Expressions in Interdependent Decision
Making. J. Personal. Soc. Psychol. 2014, 106, 73-88. [CrossRef] [PubMed]

Freyd, ].]. Dynamic Mental Representations. Psychol. Rev. 1987, 94, 427-438. [CrossRef]

Naito, M. From Theory of Mind to Theory of Relation. In Contemporary Perspectives on Research in Theory of Mind in Early Childhood
Education; Information Age Publishing: Charlotte, NC, USA, 2014; p. 381.

Malti, T.; Krettenauer, T. The Relation of Moral Emotion Attributions to Prosocial and Antisocial Behavior: A Meta-Analysis.
Child Dev. 2013, 84, 397-412. [CrossRef]

Paulus, M.; Moore, C. The Development of Recipient-Dependent Sharing Behavior and Sharing Expectations in Preschool
Children. Dev. Psychol. 2014, 50, 914-921. [CrossRef] [PubMed]

Essler, S.; Lepach, A.C.; Petermann, E; Paulus, M. Equality, Equity, or Inequality Duplication? How Preschoolers Distribute
Necessary and Luxury Resources between Rich and Poor Others. Soc. Dev. 2020, 29, 110-125. [CrossRef]

Rohwer, M.; Kloo, D.; Perner, ]. Escape From Metaignorance: How Children Develop an Understanding of Their Own Lack of
Knowledge. Child Dev. 2012, 83, 1869-1883. [CrossRef] [PubMed]


https://doi.org/10.1016/S0010-0277(99)00005-0
https://doi.org/10.1016/j.jecp.2013.11.007
https://doi.org/10.1371/journal.pone.0117947
https://doi.org/10.1016/j.jecp.2015.09.010
https://www.ncbi.nlm.nih.gov/pubmed/26452508
https://doi.org/10.1016/j.jecp.2015.10.002
https://doi.org/10.1016/j.jecp.2009.09.005
https://doi.org/10.1146/annurev-psych-010213-115043
https://www.ncbi.nlm.nih.gov/pubmed/25251484
https://doi.org/10.1111/sode.12126
https://doi.org/10.1111/desc.12417
https://www.ncbi.nlm.nih.gov/pubmed/27256161
https://doi.org/10.1177/1088868307301033
https://www.ncbi.nlm.nih.gov/pubmed/18453461
https://doi.org/10.1146/annurev.psych.56.091103.070145
https://doi.org/10.1126/science.1150952
https://doi.org/10.1080/17470919.2012.735621
https://doi.org/10.1111/j.0963-7214.2005.00355.x
https://doi.org/10.1111/j.1467-8624.2009.01271.x
https://doi.org/10.1037/xge0000036
https://doi.org/10.1111/j.1467-8721.2009.01633.x
https://doi.org/10.1016/j.joep.2009.09.002
https://doi.org/10.1146/annurev-neuro-071013-014119
https://www.ncbi.nlm.nih.gov/pubmed/24905597
https://doi.org/10.1177/0146167297237008
https://doi.org/10.3389/fpsyg.2023.1150959
https://doi.org/10.1177/0165025419866907
https://doi.org/10.1037/a0025891
https://www.ncbi.nlm.nih.gov/pubmed/22004340
https://doi.org/10.1037/a0034251
https://www.ncbi.nlm.nih.gov/pubmed/24079297
https://doi.org/10.1037/0033-295X.94.4.427
https://doi.org/10.1111/j.1467-8624.2012.01851.x
https://doi.org/10.1037/a0034169
https://www.ncbi.nlm.nih.gov/pubmed/23978297
https://doi.org/10.1111/sode.12390
https://doi.org/10.1111/j.1467-8624.2012.01830.x
https://www.ncbi.nlm.nih.gov/pubmed/22861148

Behav. Sci. 2024, 14, 931 17 of 17

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

Perrott, D.A.; Goodenough, B.; Champion, G.D. Children’s Ratings of the Intensity and Unpleasantness of Post-Operative Pain
Using Facial Expression Scales. Eur. |. Pain 2004, 8, 119-127. [CrossRef] [PubMed]

Perner, J.; Leekam, S.R.; Wimmer, H. Three-Year-Olds’ Difficulty with False Belief: The Case for a Conceptual Deficit. Br. ]. Dev.
Psychol. 1987, 5, 125-137. [CrossRef]

Kim, S.; Paulus, M.; Sodian, B.; Proust, ]. Young Children’s Sensitivity to Their Own Ignorance in Informing Others. PLoS ONE
2016, 11, e0152595. [CrossRef]

Benenson, J.F.; Pascoe, J.; Radmore, N. Children’s Altruistic Behavior in the Dictator Game. Evol. Hum. Behav. 2007, 28, 168-175.
[CrossRef]

Artinger, F.; Exadaktylos, F.; Koppel, H.; Sddksvuori, L. Unraveling Fairness in Simple Games? The Role of Empathy and Theory of
Mind; Jena Economic Research Papers: Jena, Germany, 2010.

Imuta, K.; Henry, J.D.; Slaughter, V.; Selcuk, B.; Ruffman, T. Theory of Mind and Prosocial Behavior in Childhood: A Meta-Analytic
Review. Dev. Psychol. 2016, 52, 1192-1205. [CrossRef]

Aknin, L.B.; Van de Vondervoort, ] W.; Hamlin, ] K. Positive Feelings Reward and Promote Prosocial Behavior. Curr. Opin. Psychol.
2018, 20, 55-59. [CrossRef]

Kogut, T. Knowing What I Should, Doing What I Want: From Selfishness to Inequity Aversion in Young Children’s Sharing
Behavior. J. Econ. Psychol. 2012, 33, 226-236. [CrossRef]

Ridderinkhof, K.R. Emotion in Action: A Predictive Processing Perspective and Theoretical Synthesis. Emot. Rev. 2017, 9, 319-325.
[CrossRef] [PubMed]

Cheng, X.; Wang, S.; Guo, B.; Wang, Q.; Hu, Y.; Pan, Y. How Self-Disclosure of Negative Experiences Shapes Prosociality? Soc.
Cogn. Affect. Neurosci. 2024, 19, nsae003. [CrossRef] [PubMed]

Pesowski, M. Children Use Ownership to Understand Actions and Preferences. Ph.D. Thesis, University of Waterloo, Waterloo,
ON, Canada, 2019.

Chernyak, N.; Sandham, B.; Harris, P.L.; Cordes, S. Numerical Cognition Explains Age-Related Changes in Third-Party Fairness.
Dev. Psychol. 2016, 52, 1555-1562. [CrossRef] [PubMed]

Stack, J.; Romero-Rivas, C. Merit Overrules Theory of Mind When Young Children Share Resources with Others. PLoS ONE 2020,
15, €0227375. [CrossRef] [PubMed]

Ismagilova, E.; Dwivedi, Y.K,; Slade, E. Perceived Helpfulness of eWOM: Emotions, Fairness and Rationality. J. Retail. Consum.
Serv. 2020, 53, 101748. [CrossRef]

Ongley, S.F.; Malti, T. The Role of Moral Emotions in the Development of Children’s Sharing Behavior. Dev. Psychol. 2014, 50,
1148-1159. [CrossRef]

Van Boven, L.; Ashworth, L. Looking Forward, Looking Back: Anticipation Is More Evocative than Retrospection. J. Exp. Psychol.
Gen. 2007, 136, 289-300. [CrossRef]

Wang, X.; Shao, S.; Cai, Z.; Ma, C,; Jia, L.; Blain, S.D.; Tan, Y. Reciprocal Effects between Negative Affect and Emotion Regulation
in Daily Life. Behav. Res. Ther. 2024, 176, 104518. [CrossRef]

Wang, X. The Role of Anticipated Negative Emotions and Past Behavior in Individuals’ Physical Activity Intentions and Behaviors.
Psychol. Sport Exerc. 2011, 12, 300-305. [CrossRef]

Tamir, M. Why Do People Regulate Their Emotions? A Taxonomy of Motives in Emotion Regulation. Personal. Soc. Psychol. Rev.
2016, 20, 199-222. [CrossRef]

Denham, S.A.; Zoller, D.; Couchoud, E.A. Socialization of Preschoolers” Emotion Understanding. Dev. Psychol. 1994, 30, 928-936.
[CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.


https://doi.org/10.1016/S1090-3801(03)00087-9
https://www.ncbi.nlm.nih.gov/pubmed/14987621
https://doi.org/10.1111/j.2044-835X.1987.tb01048.x
https://doi.org/10.1371/journal.pone.0152595
https://doi.org/10.1016/j.evolhumbehav.2006.10.003
https://doi.org/10.1037/dev0000140
https://doi.org/10.1016/j.copsyc.2017.08.017
https://doi.org/10.1016/j.joep.2011.10.003
https://doi.org/10.1177/1754073916661765
https://www.ncbi.nlm.nih.gov/pubmed/29098017
https://doi.org/10.1093/scan/nsae003
https://www.ncbi.nlm.nih.gov/pubmed/38324732
https://doi.org/10.1037/dev0000196
https://www.ncbi.nlm.nih.gov/pubmed/27513174
https://doi.org/10.1371/journal.pone.0227375
https://www.ncbi.nlm.nih.gov/pubmed/31899918
https://doi.org/10.1016/j.jretconser.2019.02.002
https://doi.org/10.1037/a0035191
https://doi.org/10.1037/0096-3445.136.2.289
https://doi.org/10.1016/j.brat.2024.104518
https://doi.org/10.1016/j.psychsport.2010.09.007
https://doi.org/10.1177/1088868315586325
https://doi.org/10.1037/0012-1649.30.6.928

	Introduction 
	The Influence of Theory of Mind on Sharing and Allocation Behaviors 
	The Influence of Anticipated and Consequential Emotions on Sharing and Allocation Behaviors 
	The Relationship between ToM and Emotional Factors 
	Current Studies 

	Experiment 1: The Influence of Anticipated Emotions and ToM on Sharing and Allocation Behavior 
	Participants 
	Procedures 
	Measures 
	Emotion Judgment Task 
	ToM Task 
	Anticipated Emotion Tasks 
	Sharing Task 
	Resource Allocation Task 
	Data Analysis 

	Results 
	Analyzing the Differential Impact of Anticipated Emotions on Sharing and Allocation Behavior 
	The Role of ToM 
	The Relationship between ToM, Anticipated Emotions, and Sharing Behavior 
	The Relationship between ToM, Anticipated Emotions, and Allocation Behavior 

	Discussion 

	Experiment 2: The Effect of Consequential Emotion and ToM on Sharing and Allocation Behavior 
	Participants 
	Procedures 
	Measures 
	Results 
	An Analysis of Consequential Emotions and Their Differential Impact on Sharing and Allocation Behaviors 
	The Role of ToM 
	The Relationship between ToM, Consequential Emotions, and RSSD 
	The Relationship between ToM, Consequential Emotions, and RASD 

	Discussion 

	General Discussion 
	Conclusions 
	References

