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Based on the theory of limited cognitive resources and the dual-process theory, 
this study explores the mechanisms by which time pressure (an external factor) 
and ego depletion (an internal factor) affect helping behavior in children aged 
4 to 6 years through two experiments. Experiment 1 (n = 153, M = 5.42 years, 
SD = 0.71) examined the impact of time pressure on children’s helping behavior, 
while Experiment 2 (n = 221, M = 5.41 years, SD = 0.76) investigated the role of 
ego depletion. The results revealed that both time pressure and ego depletion 
significantly inhibited children’s helping behavior, with notable age-related differences 
in these effects: the helping behavior of 4- and 5-year-old children was significantly 
reduced under conditions of time pressure and resource depletion, whereas 
6-year-old children demonstrated greater resistance to these disruptions. These 
findings suggest that children’s helping behavior relies more on the cognitive 
processing of the deliberative system rather than the automatic responses of 
the intuitive system. Furthermore, as children grow older, they gradually develop 
more effective cognitive resource regulation abilities to counteract the negative 
effects of resource depletion.
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Introduction

Children’s helping behavior

Prosocial behavior are social actions that provide other people with resources, instrumental 
help, comfort, or the expression of empathic/sympathetic feelings (Hay et al., 2021), including 
helping, sharing, and comforting (Dunfield, 2014). As a typical manifestation of prosocial 
behavior, helping behavior refers to actions in which an individual actively assists others in 
resolving difficulties without prior commitment to receiving rewards (Eisenberg et al., 2013). 
Research has shown that helping behavior not only enhances young children’s awareness of 
serving others and society but also improves interpersonal relationships and adaptability 
(Brownell et al., 2013; Aknin et al., 2012). Studies indicate that even during infancy, children 
exhibit concern for others’ difficulties and a tendency to offer help (Warneken and Tomasello, 
2006). By around the age of 2, young children can understand others’ goals and provide 
instrumental assistance. By age 3, children begin to exhibit context-specific helping responses 
(Paulus, 2014). Four-year-olds are able to understand others’ needs and respond with 
appropriate help (Martin and Olson, 2013), while 5-year-olds demonstrate goal-directed, 
proactive helping and consider others’ specific needs (Sierksma and Shutts, 2021). By age 6, 
children’s helping behavior becomes more stable, selective, and targeted (Paulus et al., 2020). 
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These findings suggest that the ages of 4 to 6 represent a critical period 
for the formation of helping behavior patterns in young children, with 
notable age-related changes in behavioral characteristics.

Prosocial behavior, including helping behavior, is influenced by 
various factors that can be  broadly categorized into internal and 
external factors. Internal factors primarily refer to individual 
characteristics, such as age, gender, cognitive abilities, emotional 
states, and personality traits (Eisenberg et  al., 2006). Self-control 
ability is another critical internal factor affecting prosocial behavior. 
Studies have shown that ego depletion reduces individuals’ tendency 
to engage in prosocial behavior (Meng and Moriguchi, 2021). From 
the perspective of the theory of limited cognitive resources, cognitive 
resources are finite, and cognitive processing requires the consumption 
of these resources (Baumeister and Vohs, 2018). When cognitive 
resources are occupied or depleted, individuals’ cognitive and 
executive functions are significantly impaired (Diamond, 2013). 
External factors, such as time pressure, group relationships, and social 
support, also influence prosocial decision-making (Plötner et  al., 
2021; Katerkamp and Horn, 2025). The dual-process theory divides 
human decision-making into two systems: the fast, automatic, and 
heuristic-driven intuitive system, and the slow, deliberate, and 
reflective deliberative system (Evans and Stanovich, 2013). The 
aforementioned internal and external factors that influence prosocial 
behavior operate through different mechanisms on the intuitive and 
deliberative systems.

Ages 4 to 6 represent a critical period for the development of 
cognitive abilities and self-control in young children (Pushparatnam 
et al., 2021), as well as a transitional stage where helping behavior 
shifts from being context-dependent to actively regulated. A key 
debate in current research centers on whether young children’s helping 
behavior is driven by intuitive responses or requires the mobilization 
of cognitive resources to suppress selfish impulses. This study focuses 
on children aged 4 to 6 and, by integrating the theory of limited 
cognitive resources and the dual-process theory, systematically 
explores the mechanisms influencing helping behavior from two 
dimensions: time pressure (external) and ego depletion (internal). The 
aim is to uncover the roles of the intuitive system and the deliberative 
system in young children’s helping behavior decisions.

Time pressure and prosocial behavior in 
young children

Time pressure refers to the anxiety experienced by decision-
makers as they perceive an increasing urgency to complete a task 
(Sinha and Smith, 2000). Research has shown that time pressure can 
influence prosocial behavior by either activating the intuitive system 
or inhibiting the deliberative system (Evans and Curtis-Holmes, 
2005). It may affect prosocial behavior through two mechanisms: first, 
by activating the intuitive system, which accelerates instinctive 
prosocial responses (Corbit et  al., 2023; Plötner et  al., 2021); and 
second, by inhibiting the deliberative system, as cognitive resource 
depletion hinders altruistic decision-making (Steinbeis, 2018).

In studies on adults, the effects of time pressure on prosocial 
behavior have yielded contradictory findings. Some research suggests 
that time pressure promotes prosocial behavior. For example, Rand 
et al. (2012) found that participants under time pressure exhibited 
greater tendencies toward cooperation in economic game tasks. 

Similarly, Everett et al. (2017) observed that time pressure increased 
participants’ willingness to cooperate with others. However, other 
studies have reported opposite results: Gärtner (2018) found that time 
pressure led to more selfish choices, while Jarke-Neuert and Lohse 
(2022) demonstrated that time pressure increased selfish behavior by 
reinforcing information avoidance. In research on children, Plötner 
et al. (2021) found that children aged 3–7 shared more stickers under 
time pressure than in delayed conditions. Similarly, Corbit et al. (2023) 
reported that children aged 7–12 were more likely to choose 
cooperation under time pressure. Notably, Nava et al. (2023) explored 
the impact of time pressure on the cooperative behavior of adolescents 
and adults, finding that adolescents exhibited a pattern opposite to 
that of adults, with time pressure reducing their cooperative behavior.

Although previous studies have explored the effects of time 
pressure on prosocial behavior, its underlying mechanisms remain 
insufficiently validated in the domain of helping behavior. Existing 
research has primarily focused on sharing and cooperative behaviors 
(Plötner et  al., 2021), whereas helping behavior, due to its higher 
spontaneity and contextual dependence, may be influenced by time 
pressure through fundamentally different pathways. Grounded in the 
dual-process theory of decision-making (Evans and Stanovich, 2013; 
Lohse et al., 2017), this study systematically examines the mechanisms 
by which time pressure affects helping behavior in children aged 4–6, 
addressing the following core questions: Does time pressure reduce 
helping behavior in young children by inhibiting the deliberative 
system, or does it promote helping decisions by engaging the intuitive 
system? Drawing on the theory of limited cognitive resources 
(Baumeister and Vohs, 2018), we propose the following hypothesis: 
Time pressure inhibits the deliberative system, resulting in cognitive 
resource depletion, which significantly reduces helping behavior in 
young children (H1).

Self-control resources and prosocial 
behavior in young children

Cognitive resources refer to the limited mental resources required 
by individuals to complete tasks, including attention, memory, and 
executive function (Baumeister, 2002; Shah et al., 2012). Self-control 
resources, as a critical component, are specifically used to inhibit 
impulses and regulate behavior to conform to social norms, often 
metaphorically referred to as the “moral muscle” (Baumeister and 
Vohs, 2018). Researchers, using methods such as the Stop-Signal Task 
(Meng and Moriguchi, 2021) and the dual-task paradigm (Ugur, 
2021), have identified the limited and depletable nature of self-
control resources.

In research on adults, the conclusion that ego depletion 
significantly reduces prosocial behavior has been widely supported. 
For example, in dictator games, resource depletion reduces the 
amount allocated to others by 20–30% (Halali et al., 2013), while in 
helping scenarios, response times increase by 1.5 times (DeWall et al., 
2008). Moreover, the depletion of self-control resources may also lead 
individuals to exhibit more self-serving behavior when faced with 
complex social situations (Ugur, 2021).

In research on children, the findings remain inconsistent. 
Children aged 4–6, whose cognitive resources—particularly self-
control abilities—are not yet fully developed, are more susceptible 
to the effects of cognitive resource depletion on their prosocial 

https://doi.org/10.3389/fpsyg.2025.1584248
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org


 Zha et al. 10.3389/fpsyg.2025.1584248

Frontiers in Psychology 03 frontiersin.org

behavior (Carlson et  al., 2013). Studies have shown that after 
completing inhibitory control tasks, the frequency of children’s 
sharing behavior drops to 42% of baseline levels (Meng and 
Moriguchi, 2021). This depletion may operate through dual 
pathways: at the cognitive level, it weakens emotional recognition 
and theory of mind abilities (Wellman and Liu, 2004); at the 
behavioral level, it reduces empathic responses and triggers 
indifference or avoidance (Eisenberg et al., 1998). Notably, most 
existing research focuses on sharing and cooperative behavior, while 
helping behavior, due to its goal-directed nature (requiring active 
recognition of others’ needs) and executional complexity (requiring 
the coordination of multi-step actions), may be even more sensitive 
to resource depletion (Paulus, 2014).

Although existing research has made significant progress, most 
studies have focused on sharing and cooperative behaviors, with 
relatively little attention given to helping behavior. This makes it 
difficult to clarify whether resource depletion influences helping 
decisions through the intuitive system or the deliberative system. 
Grounded in the dual-process theory (Evans and Stanovich, 2013), 
this study systematically examines the mechanisms by which ego 
depletion affects helping behavior in children aged 4–6. It seeks to 
address the following core questions: Does ego depletion reduce 
helping behavior in young children by inhibiting the deliberative 
system? Or, alternatively, do children rely on the intuitive system to 
promote helping decisions under conditions of resource depletion? 
On this basis, combined with the theory of limited cognitive 
resources (Baumeister and Vohs, 2018), this study proposes the 
following hypothesis: Ego depletion significantly reduces the 
frequency of children’s helping behavior by inhibiting the 
deliberative system (H2).

Current study

Existing research on the mechanisms influencing helping behavior 
in young children reveals several limitations. First, the effect of time 
pressure on prosocial behavior shows contradictory findings, and 
there is a lack of direct investigation into helping behavior among 
4–6-year-old children (Rand et al., 2012; Plötner et al., 2021). Second, 
the role of self-control resources in helping behavior remains unclear, 
as most studies have focused on sharing behaviors while neglecting a 
systematic exploration of helping behaviors (Meng and Moriguchi, 
2021; Ugur, 2021). Finally, previous studies have yet to reach a 
consensus on whether helping behavior in young children is driven by 
intuitive responses or requires the mobilization of cognitive resources 
for deliberative decision-making (Rand et al., 2012).

This study focuses on children aged 4–6 to explore the 
mechanisms by which time pressure (an external factor) and ego 
depletion (an internal factor) influence helping behavior. It aims to 
address the following core questions: (1) How does time pressure 
affect young children’s helping behavior? (2) How does ego depletion 
impact young children’s helping behavior? Based on the theory of 
limited cognitive resources (Baumeister and Vohs, 2018), the following 
hypotheses are proposed:

H1: Time pressure inhibits the deliberative system, leading to 
cognitive resource depletion, which in turn reduces helping 
behavior in young children.

H2: Ego depletion inhibits the deliberative system, thereby 
decreasing helping behavior in young children.

H3: As children grow older, their helping behavior 
gradually increases.

Therefore, this study focuses on children aged 4–6, integrating the 
theory of limited cognitive resources and the dual-process theory of 
decision-making. It aims to explore the mechanisms by which time 
pressure (an external factor) and ego depletion (an internal factor) 
influence helping behavior in young children. The study seeks to 
address the theoretical question of whether young children’s helping 
behavior relies more on the intuitive system or the deliberative system.

Experiment 1: the impact of time 
pressure on helping behavior in 
4–6-year-old children

Purpose

Experiment 1 combines a time pressure task with the classic 
pen-picking helping paradigm to examine the differences in helping 
behavior among 4-, 5-, and 6-year-old children under conditions of 
external time pressure and no time pressure. The aim is to reveal the 
mechanism by which time pressure affects helping behavior in 
children aged 4–6.

Methods

Participants
Using G*Power 3.1 (Faul et al., 2009), it was calculated that 128 

participants would be required to ensure sufficient statistical power 
(1–β > 0.8) under a medium effect size (f = 0.25). This study recruited 
a total of 153 participants aged 4 to 6 years from a region in central 
China. Specifically, our sample included 54 4-year-olds 
(M = 4.62 years, SD = 0.25 years), 51 5-year-olds (M = 5.47 years, 
SD = 0.29 years), and 48 6-year-olds (M = 6.25 years, SD = 0.15 years). 
All participants were randomly assigned to either the time pressure 
group or the time delay group. Informed consent was obtained from 
the parents or guardians of all participants, and the study was 
approved by the ethics committee of the institution.

Experimental design
Experiment 1 used a 2 (Time Pressure: time pressure condition, 

time delay condition) × 3 (Age: 4, 5, 6) between-subjects experimental 
design. Time pressure and age served as the independent variables, 
while the dependent variable was the score of children’s 
helping behavior.

Procedure
This study adopted a time pressure paradigm adapted from 

Plötner et al. (2021), which consisted of the following steps (Figure 1):

 1. Preparation: The testing environment was set up in a quiet 
laboratory, equipped with a timer, a recording device, and a 
transparent plastic box containing 12 colored crayons. Before 
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the experiment began, the experimenter informed the children 
and their teachers that the procedure would take 
approximately 15 min.

 2. Grouping: The children were randomly assigned to either the 
time pressure group or the time delay group.

 3. Time Pressure Manipulation: The time pressure group was 
exposed to a fast-paced alarm sound accompanied by a 
countdown audio: “Your ride is leaving in 10 s, you need to 
hurry, 10, 9, 8... 3, 2, 1” (repeated twice). The time delay group, 
on the other hand, was exposed to a calm alarm sound 
accompanied by a counting-up audio: “Your ride will not arrive 
for a long time, you have plenty of time, 1, 2, 3... 8, 9, 10” 
(repeated twice).

 4. Helping task: The experimenter said, “Alright, today’s task is 
done. I’ll tidy up, and then we’ll head back to the classroom!” 
The experimenter then “accidentally” knocked over the 
container of crayons while tidying the desk and expressed 
surprise: “Oh no!” The experimenter continued tidying the 
desk for 20 s without directly asking for help. If the child did 
not spontaneously help, the experimenter began slowly picking 
up the crayons for 10 s while muttering to themselves: “Oh, all 
the crayons fell on the floor. How clumsy of me.”

 5. Conclusion: The experimenter thanked each child and gave 
them a sticker as a token of appreciation, ensuring they were in 
a positive mood before returning them to their classroom. All 
experimental procedures were conducted by two trained 
experimenters to ensure standardization and consistency 
throughout the study.

Data processing and analysis
Data Coding: providing help spontaneously while the 

experimenter was tidying the desk was scored as 1 point; providing 
help after the experimenter began picking up the crayons was scored 
as 0.5 points; failing to provide any help was scored as 0 points.

Data Analysis: All data from experiment 1 were processed and 
analyzed using R software (version 4.4.2). A two-way analysis of 
variance (Two-Way ANOVA) was conducted to examine the main 
effects and interaction effects of age (4 years, 5 years, 6 years) and time 

pressure (time pressure condition, time delay condition) on children’s 
helping behavior scores. If the ANOVA revealed significant main effects 
or interaction effects (p < 0.05), Tukey’s HSD was used for post hoc 
multiple comparisons. Additionally, to further explore the predictive 
effects of age (as a continuous variable) and time pressure on children’s 
helping behavior, multiple linear regression analysis was performed.

Results

Preliminary data analysis
In the time pressure group, helping behavior scores increased with 

age, with 6-year-olds scoring higher (M = 0.58, SD = 0.43) than 
5-year-olds (M = 0.44, SD = 0.45) and 4-year-olds (M = 0.34, 
SD = 0.43). A similar age-related trend was observed in the time delay 
group, where 6-year-olds achieved the highest scores (M = 0.81, 
SD = 0.33), followed by 5-year-olds (M = 0.70, SD = 0.43) and 4-year-
olds (M = 0.60, SD = 0.47), as shown in Table 1.

Analysis of variance
Using helping behavior scores as the dependent variable, a 

two-way analysis of variance (ANOVA) with 2 time pressure 
conditions (time pressure group, time delay group) × 3 age groups (4, 
5, 6) was conducted. The results showed that age had a significant 
effect on helping scores, with a significant main effect of age, F(2, 
150) = 3.83, p = 0.024, η2ₚ = 0.050. Post hoc multiple comparisons 
revealed that the helping behavior of 4-year-olds was significantly 
lower than that of 6-year-olds (p = 0.023), while no significant 
differences were found between 5-year-olds and 4-year-olds 
(p = 0.654) or between 5-year-olds and 6-year-olds (p = 0.429). The 
main effect of time pressure was also significant, F(1, 151) = 12.88, 
p < 0.001, η2ₚ = 0.081, indicating a highly significant difference 
between the time pressure group and the time delay group (p < 0.001). 
However, the interaction effect between time pressure and age was not 
significant, F(2, 147) = 0.018, p = 0.982, η2ₚ = 0.002 (Figure 2).

Simple effects analysis revealed no significant differences in 
helping behavior among 4-year-olds, 5-year-olds, and 6-year-olds 
under both the time pressure and time delay conditions (ps > 0.05). 

FIGURE 1

Flowchart of experiment 1.
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However, further simple effects analysis showed that, within the 
4-year-old group, children in the time delay condition (M = 0.60, 
SD = 0.47) exhibited significantly higher helping behavior than those 
in the time pressure condition (M = 0.34, SD = 0.43), p = 0.029. 
Similarly, within the 5-year-old group, children in the time delay 
condition (M = 0.70, SD = 0.43) scored significantly higher than those 
in the time pressure condition (M = 0.44, SD = 0.45), p = 0.033. In the 
6-year-old group, the difference in helping behavior between the time 
delay condition (M = 0.81, SD = 0.32) and the time pressure condition 
(M = 0.58, SD = 0.43) was marginally significant, p = 0.066.

Regression analysis

Since the ANOVA revealed significant main effects of both age 
group and time pressure, a simple effects analysis showed significant 
differences between the 4-year-old and 5-year-old groups under 
different time pressure conditions. Additionally, the Levene’s test 
indicated that the assumption of homogeneity of variance was met, 
F(5, 147) = 1.26, p = 0.285. Therefore, experiment 2 further employed 
a multiple linear regression model to analyze the effects of age (as a 
continuous variable) and time pressure on children’s helping 
behavior scores.

The linear regression analysis revealed that the model was 
significant, F(2, 150) = 9.65, p < 0.001, explaining 11.4% of the total 
variance (adjusted R2 = 0.10). A multiple linear regression was 
conducted to examine the effects of age and time pressure on the 
dependent variable. Specifically, age showed a significant positive 
predictive effect on children’s helping behavior scores [β = 0.12, t 
(150) = 2.45, p = 0.015, 95%CI = (0.02, 0.22)], In contrast, time 
pressure exhibited a significant negative predictive effect on helping 
behavior scores [β = −0.26, t (150) = −3.74, p < 0.001, 
95%CI = (−0.39, −0.12)], as shown in Figure 3.

Discussion

The results of experiment 1 indicated that children in the time 
pressure group exhibited significantly reduced helping behavior 
compared to those in the time delay group, supporting H1: time 
pressure reduces children’s helping behavior by inhibiting the reflective 
system. This finding provides new empirical evidence for the 
application of the dual-process theory in the domain of children’s 
helping behavior, suggesting that children’s helping behavior relies 
more on the cognitive processing of the reflective system rather than 
the automatic responses of the intuitive system (Evans and 
Stanovich, 2013).

From the perspective of the dual-process theory, time pressure 
inhibits the functioning of the reflective system by limiting the time 
available for deep processing (Evans and Curtis-Holmes, 2005). Helping 
behavior requires actively recognizing others’ needs (goal-directedness) 
and coordinating multi-step actions (execution complexity) (Paulus, 
2014), which heavily depends on the cognitive processing of the reflective 
system. Time pressure disrupts the complete cognitive process from need 
recognition to behavioral execution. Combined with the theory of limited 
cognitive resources (Baumeister and Vohs, 2018), time pressure 
significantly increases children’s cognitive load, leading to the depletion 
of cognitive resources originally allocated for helping decisions. This 
mechanism aligns with existing research, which shows that time pressure 
impairs cognitive functioning and decision quality (Sussman and Sekuler, 

TABLE 1 Descriptive statistics of the outcome of young children’s helping 
behavior under different time pressure conditions.

Age group Time pressure 
type

n M ± SD

4 years old group
Time pressure group 28 0.339 ± 0.431

Time delay group 26 0.596 ± 0.469

5 years old group
Time pressure group 26 0.442 ± 0.454

Time delay group 25 0.700 ± 0.433

6 years old group
Time pressure group 24 0.583 ± 0.434

Time delay group 24 0.812 ± 0.323

FIGURE 2

Differences in helping behavior of children under different time pressure conditions.
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2022). For young children, whose cognitive resources and self-control 
abilities are still in the developmental stage (Diamond, 2013), the cognitive 
load induced by time pressure is more likely to exceed their resource 
capacity. Notably, the results of experiment 1 contrast with findings in 
adult studies, where time pressure promotes cooperative behavior (Rand 
et al., 2012), but are consistent with findings in adolescent studies (Nava 
et  al., 2023). This discrepancy reflects the cognitive processing 
characteristics at different developmental stages: adults have established 
stable decision-making patterns for helping behavior, whereas young 
children are in a critical period of transition from situational dependence 
to active regulation in helping behavior (Paulus et al., 2020).

The results of experiment 1 also revealed a moderating effect of 
age on the impact of time pressure: the reduction in helping behavior 
under time pressure was smaller for 6-year-olds compared to the 4- 
and 5-year-old groups. This finding aligns with the study by Plötner 
et al. (2021), which showed that the decrease in sharing behavior 
under time pressure for 7-year-olds was only one-third of that 
observed in 3- to 5-year-olds, suggesting that age-related cognitive 
maturation may buffer the negative effects of time pressure. As 
children grow older, the helping behavior of 6-year-olds becomes 
increasingly stable, selective, and goal-directed (Paulus et al., 2020). 
By this age, children begin to develop more advanced cognitive 
strategies, enabling them to better balance time pressure with helping 
decisions (Zelazo et al., 2021). This finding indicates that with age, 
children’s ability to regulate cognitive resources gradually improves, 
allowing them to better mitigate the negative impact of time pressure 
on helping behavior.

The results of experiment 1 indicate that time pressure significantly 
reduces children’s helping behavior by inhibiting the reflective system, 
with a more pronounced effect on 4- to 5-year-old children. While 
experiment 1 revealed the mechanism through which external time 
pressure influences children’s helping behavior, time pressure, as an 
external situational factor, may be closely related to the internal cognitive 
resource state of children. Previous research has shown that self-control 
resources, as a critical component of cognitive resources, play an 

important role in the occurrence of prosocial behavior (Baumeister and 
Vohs, 2018). Studies have suggested that the depletion of self-control 
resources may influence prosocial behavior through dual pathways: it can 
either weaken the regulatory function of the reflective system (Meng and 
Moriguchi, 2021) or enhance the automatic responses of the intuitive 
system (Ugur, 2021). Compared to time pressure, ego depletion, as an 
internal factor, may affect the occurrence of helping behavior through 
different mechanisms. Therefore, experiment 2 will systematically 
examine the mechanisms by which ego depletion, as an internal factor, 
influences children’s helping behavior.

Experiment 2: the impact of ego 
depletion on children’s helping 
behavior in 4–6-year-old children

Purpose

From the perspective of internal factors, experiment 2 explores 
the mechanism by which ego depletion affects helping behavior in 4- 
to 6-year-old children, using a ego depletion task combined with the 
pencil-picking helping paradigm.

Methods

Participants
Using GPower 3.1 (Faul et al., 2009), it was calculated that 128 

participants would be needed to ensure sufficient statistical power 
(1–β > 0.8) under the condition of a medium effect size (effect size 
f = 0.25). This study recruited a total of 221 participants aged 4 to 
6 years from a region in central China. Specifically, our sample included 
76 4-year-olds (M = 4.49 years, SD = 0.24 years), 74 5-year-olds 
(M = 5.50 years, SD = 0.28 years), and 71 6-year-olds (M = 6.30 years, 
SD = 0.17 years). All participants were randomly assigned to either the 

FIGURE 3

The effect of time pressure on children’s helping behavior.
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high-depletion group or the low-depletion group. Informed consent 
forms were signed by all participants’ parents or guardians, and the 
study was approved by the ethics committee of the affiliated institution.

Experimental design
Experiment 2 employed a 2 (ego depletion: high depletion, low 

depletion) × 3 (age: 4, 5, 6) between-subjects experimental design, 
where ego depletion and age served as independent variables, and the 
dependent variable was the score of helping behavior (Figure 4).

Procedure
This study used a modified stop-signal task to assign participants to 

ego depletion groups, consisting of the following steps:

 1. Experiment Preparation. Same as in experiment 1.
 2. Grouping. Children were randomly assigned to either the high-

depletion group or the low-depletion group.
 3. Ego depletion Task. The high-depletion group completed the 

stop-signal task, where children were required to press the 
space bar when a wolf appeared alone but to inhibit pressing 
the space bar when a rabbit appeared after the wolf. The 
low-depletion group completed a simple shape judgment 
task, where children only needed to press the space bar when 
the wolf appeared.

 4. Post-Task Operability Test. Children rated their level of 
resource depletion using a 5-point Likert scale. The 
experimenter presented the children with graphs of 1 to 5 
frames of electricity, corresponding to the range from very 
tired to very relaxed, and asked them, “Do you feel tired 
after doing the task you just did? Point out which graph 
you think better represents your current state.”

 5. Helping Task. Same as in experiment 1.
 6. End of Experiment. Same as in experiment 1.

Data processing and analysis
Data Coding: Same as in experiment 1.
Data Analysis: All data from experiment 2 will be processed and 

analyzed using R software (version 4.4.2). A two-way analysis of variance 

(Two-Way ANOVA) will be conducted in experiment 1 to examine the 
main effects and interaction effects of age (4 years, 5 years, 6 years) and 
ego depletion (high, low) on children’s helping behavior scores. If the 
ANOVA reveals significant main effects or interaction effects (p < 0.05), 
Tukey’s HSD will be used for post hoc multiple comparisons. Additionally, 
to further explore the predictive effects of age (as a continuous variable) 
and ego depletion on children’s helping behavior, multiple linear 
regression analysis will be performed.

Results

Operability testing
Before conducting data analysis, tests for normality and 

homogeneity of variance were performed. The results of the normality 
test indicated that the fatigue scores of all groups significantly deviated 
from a normal distribution (Shapiro–Wilk test), high-depletion group: 
W = 0.80, low-depletion group: W = 0.73. The homogeneity of variance 
test revealed that the assumption of homogeneity of variances was not 
satisfied, F(5, 215) = 7.41, p = 0.007. Given that the data did not meet 
the basic assumptions of parametric tests, the Kruskal-Wallis rank-sum 
test, a non-parametric method, was used to analyze the effect of ego 
depletion on children’s fatigue scores. The Kruskal-Wallis rank-sum 
test results showed a significant difference in fatigue scores between the 
ego depletion groups, χ2(1) = 28.363, p < 0.001. Post hoc Dunn test 
results further indicated that the high-depletion group scored 
significantly higher than the low-depletion group (p < 0.001). These 
findings confirm the successful manipulation of ego depletion in 
this study.

Preliminary data analysis
In the low depletion group, helping behavior scores increased with 

age, with 6-year-olds scoring the highest (M = 0.77, SD = 0.39), 
followed by 5-year-olds (M = 0.74, SD = 0.41) and 4-year-olds 
(M = 0.70, SD = 0.43). A similar age-related trend was observed in the 
high depletion group, where 6-year-olds achieved the highest scores 
(M = 0.65, SD = 0.48), followed by 5-year-olds (M = 0.47, SD = 0.49) 
and 4-year-olds (M = 0.22, SD = 0.38), as shown in Table 2.

FIGURE 4

Flowchart of experiment 2.
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FIGURE 5

Differences in helping behavior of children under different ego depletion conditions.

Analysis of variance
Using helping behavior scores as the dependent variable, a 2 

(ego depletion: high depletion group, low depletion group) × 3 (age: 
4, 5, 6) two-way analysis of variance (ANOVA) was conducted. The 
results showed that age had a significant effect on helping behavior 
scores, with a significant main effect of age, F (2, 218) = 6.42, 
p = 0.002, η2

p = 0.056. Post hoc multiple comparisons revealed that 
the helping behavior of 4-year-olds was significantly lower than that 
of 6-year-olds (p = 0.0014), while the differences between 5-year-
olds and 4-year-olds (p = 0.091) and between 5-year-olds and 
6-year-olds (p = 0.319) were not significant. The main effect of ego 
depletion was also significant, F (1, 219) = 24.91, p < 0.001, 
η2

p = 0.104. Under the high depletion group (M = 0.45, SD = 0.48), 
children’s helping behavior was significantly lower than under the 
low depletion group (M = 0.74, SD = 0.41). The difference between 
the low depletion group and the high depletion group was highly 
significant (p < 0.001). The interaction effect between ego depletion 
and age was significant, F (5, 215) = 3.16, p = 0.045, η2

p = 0.029, as 
shown in Figure 5.

Simple effects analysis revealed that under the low depletion 
condition, there were no significant differences in helping behavior 
among 4-year-olds, 5-year-olds, and 6-year-olds (ps > 0.05). However, 
under the high depletion condition, the helping behavior of 4-year-olds 
was significantly lower than that of 5-year-olds (p = 0.0304) and 

6-year-olds (p < 0.001), while the difference between 5-year-olds and 
6-year-olds was not significant (p = 0.17). In the 4-year-old group, 
children in the low depletion group (M = 0.70, SD = 0.43) exhibited 
significantly higher helping behavior than those in the high depletion 
group (M = 0.22, SD = 0.38), p < 0.001; in the 5-year-old group, children 
in the low depletion group (M = 0.74, SD = 0.41) also demonstrated 
significantly higher helping behavior than those in the high depletion 
group (M = 0.47, SD = 0.49), p = 0.008; in contrast, in the 6-year-old 
group, there was no significant difference in helping behavior between the 
low depletion group (M = 0.77, SD = 0.39) and the high depletion group 
(M = 0.65, SD = 0.48), p = 0.247.

Regression analysis

Since the results of the ANOVA indicated significant main effects 
and interaction effects of age group and ego depletion, and the 
Levene’s test showed that the assumption of homogeneity of variance 
was met, F (5, 215) = 2.12, p = 0.065, experiment 2 further employed 
a multiple linear regression model to analyze the effects of age (as a 
continuous variable) and ego depletion on children’s helping 
behavior scores.

The linear regression analysis revealed that the overall model was 
significant, F(2, 218) = 17.71, p < 0.001, explaining 13.98% of the 
variance (adjusted R2 = 0.132). Specifically, age had a significant 
positive predictive effect on children’s helping behavior scores 
[β = 0.13, t (218) = 3.33, p = 0.001, 95%CI = (0.05, 0.20)], while ego 
depletion had a significant negative predictive effect on helping 
behavior scores [β = −0.29, t (218) = −4.89, p < 0.001, 
95%CI = (−0.40, −0.17)], as shown in Figure 6.

Discussion

The results of experiment 2 indicated that compared to the low 
depletion group, children in the high ego depletion group exhibited 
significantly reduced helping behavior, supporting the research H2: ego 

TABLE 2 Descriptive statistics on the outcome of helping behavior of 
young children under different conditions of resource depletion.

Age group Depletion type n M ± SD

4 years old group
High depletion group 38 0.224 ± 0.380

Low depletion group 38 0.697 ± 0.428

5 years old group
High depletion group 39 0.474 ± 0.486

Low depletion group 35 0.743 ± 0.409

6 years old group
High depletion group 36 0.653 ± 0.475

Low depletion group 35 0.771 ± 0.390
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depletion reduces children’s helping behavior by inhibiting the reflective 
system. This finding aligns with the theory of limited cognitive resources 
(Baumeister and Vohs, 2018) and supports the view that resource 
depletion weakens prosocial behavior. Resource depletion may reduce 
children’s cognitive resource reserves, suppressing the operation of the 
reflective system, thereby hindering the occurrence of helping behavior. 
This mechanism is similar to the impact of time pressure on children’s 
helping behavior observed in experiment 1, further demonstrating that 
the occurrence of helping behavior heavily relies on sufficient cognitive 
resource support.

The inhibitory effect of ego depletion on children’s helping 
behavior may stem from two aspects. First, it reflects the decision-
making characteristics of children in situations with limited cognitive 
resources. Research has shown that ego depletion significantly 
increases children’s cognitive load, limiting their ability to process 
and interpret social cues (Diamond, 2013). Eisenberg et al.’s (2010) 
study indicated that ego depletion affects children’s emotion 
regulation, making it difficult for them to accurately recognize and 
respond to the needs of others. Second, this is closely related to the 
development of early social cognitive abilities in children. Between 
the ages of 4 and 6, children’s executive functions are undergoing 
rapid development, and ego depletion is more likely to lead them to 
rely on the intuitive system for decision-making rather than engaging 
in reflective thinking (Zelazo and Carlson, 2012).

The findings also revealed the moderating role of age in the impact 
of ego depletion. Under low depletion conditions, there were no 
significant differences in helping behavior across the three age groups, 
indicating that when cognitive resources are sufficient, even younger 
children can exhibit good helping behavior. However, under high 
depletion conditions, the helping behavior of 4-year-olds was significantly 
lower than that of 5-year-olds and 6-year-olds, while no significant 
difference was observed between the 5-year-olds and 6-year-olds. This 
pattern highlights the importance of cognitive development in coping 
with the effects of resource depletion: as children grow older, they 
gradually develop more effective cognitive strategies to mitigate the 
negative impact of depletion. With age, children’s ability to manage 

cognitive resources strengthens progressively. Meng and Moriguchi 
(2021) found that children’s sharing behavior significantly decreased after 
completing inhibitory control tasks, which aligns closely with the results 
of this study. Blair et al. (2014) pointed out that children’s self-regulation 
abilities develop progressively with age, explaining why older children can 
maintain relatively stable helping behavior under resource depletion 
conditions. Notably, for 6-year-olds, there was no significant difference in 
helping behavior between high and low depletion conditions, indicating 
that they had already developed strong cognitive resource regulation 
abilities (Zelazo et al., 2021). The inhibitory effect of ego depletion on 
children’s helping behavior exhibits developmental sensitivity—the 
younger the child, the stronger the negative impact of resource depletion.

The results of experiment 2 showed that ego depletion significantly 
inhibited children’s helping behavior, with a more pronounced effect 
on 4- to 5-year-old children. This finding further supports the critical 
role of the reflective system in prosocial behavior (Evans and 
Stanovich, 2013) and highlights the importance of age-related resource 
regulation abilities in mitigating the negative impact of 
resource depletion.

General discussion

This study, based on the theory of limited cognitive resources 
(Baumeister, 2014) and the dual-process theory (Evans and Stanovich, 
2013), systematically examined the mechanisms by which external time 
pressure and internal ego depletion affect the helping behavior of 4- to 
6-year-old children through experiments 1 and 2.

Both external time pressure and internal 
ego depletion inhibit children’s helping 
behavior

The results of both experiments consistently demonstrate that 
cognitive resource depletion (whether stemming from external time 

FIGURE 6

The effect of ego depletion on children’s helping behavior.
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pressure or internal ego depletion) significantly reduces young 
children’s helping behavior. This inhibitory effect is primarily 
achieved through the following mechanisms: First, resource 
depletion directly limits the cognitive processing capacity of the 
deliberative system, making it difficult for children to adequately 
assess others’ needs and plan appropriate helping behaviors 
(Diamond, 2013). Second, resource depletion weakens the executive 
function’s ability to suppress selfish impulses (Baumeister and Vohs, 
2018). This finding supports the core hypothesis of this study: 
children’s helping behavior relies more on the cognitive processing 
of the deliberative system rather than the automated responses of 
the intuitive system.

Time pressure may influence children’s helping decisions 
through two pathways: First, time constraints directly compress 
the cognitive processing window of the deliberative system, 
preventing children from fully evaluating others’ needs (Diamond, 
2013). Second, the cognitive resource competition induced by 
time pressure undermines the executive function’s ability to 
suppress selfish impulses (Baumeister and Vohs, 2018). This 
mechanism is corroborated by Corbit et  al.’s (2023) study on 
children’s cooperative behavior, which found that when cognitive 
resources are limited, children are more likely to prioritize 
immediate rewards over long-term social benefits. Under time 
pressure conditions, the reduction in children’s helping behavior 
indicates that they struggle to sufficiently mobilize cognitive 
resources to recognize others’ needs and take appropriate helping 
actions. This result further validates the theory of limited 
cognitive resources (Baumeister and Vohs, 2018), which posits 
that individuals’ cognitive resources are finite, and when these 
resources are occupied or depleted, decision-making quality 
significantly declines.

The inhibitory effect of ego depletion on young children’s helping 
behavior may primarily stem from two reasons: First, ego depletion 
restricts children’s behavioral flexibility, leading them to fail in 
promptly adjusting their behavioral strategies when faced with 
situations requiring help (Diamond, 2013; Zelazo and Müller, 2002). 
Second, when cognitive resources are depleted, children’s executive 
function is significantly impaired, manifesting as a decline in inhibitory 
control, making it difficult for them to effectively translate their 
intrinsic helping intentions into concrete prosocial behaviors (Carlson 
and Moses, 2001). This decline in executive function is further reflected 
in multiple aspects of helping behavior, including delays in the 
initiation of helping actions, reduced persistence in helping behavior, 
and diminished efficiency of the behavior (Kochanska et al., 2000). 
These findings suggest that ego depletion generally exerts a suppressive 
effect on young children’s helping behavior, with this effect being 
particularly pronounced in 4- and 5-year-old children.

The moderating effect of age: time 
pressure and ego depletion primarily 
inhibit the helping behavior of 4- to 
5-year-old children, but not 6-year-old 
children

Both experiments revealed a moderating effect of age: Cognitive 
resource depletion (whether caused by time pressure or ego 
depletion) had a greater impact on the helping behavior of 4- to 

5-year-old children, while 6-year-old children demonstrated 
stronger resistance to interference. In experiment 1, the helping 
behavior of 6-year-old children under time pressure was 
significantly less affected compared to the 4- and 5-year-old groups. 
In experiment 2, ego depletion significantly inhibited the helping 
behavior of the 4- and 5-year-old groups, whereas the difference 
between high and low depletion conditions in the 6-year-old group 
was not significant.

Compared to 4- and 5-year-old children, 6-year-old children 
are less affected by time pressure and ego depletion, which may 
be attributed to significant advancements in their cognitive and 
emotional regulation abilities. On the one hand, as children grow 
older, their cognitive development progresses, with notable 
improvements in executive function and information processing 
capabilities (Blair et al., 2014; Zelazo et al., 2018). The cognitive 
development of 4- and 5-year-old children is still immature, 
leading to insufficient processing speed and depth, making them 
more susceptible to the effects of time pressure and cognitive 
resource depletion. In contrast, 6-year-old children may have 
developed more advanced executive functions and cognitive 
resource allocation abilities, enabling them to better sustain 
attention and integrate multiple social cues, thereby maintaining 
helping behavior even under resource-limited conditions 
(Pushparatnam et al., 2021; Diamond, 2013). On the other hand, 
as children age, their emotional recognition and regulation 
abilities gradually improve (Denham et al., 2020). The ages of 4 to 
6 represent a critical period for the development of prosocial 
behavior, with age 6 marking a qualitative leap in cognitive 
regulation abilities (Zelazo and Carlson, 2012). The moderating 
effect of age on the influence of time pressure and ego depletion 
reflects the dynamic process of cognitive system development in 
young children (Best and Miller, 2010). These findings indicate 
that 6-year-old children are capable of exhibiting stable helping 
behavior even under external time pressure and internal cognitive 
resource depletion. This suggests that young children’s helping 
behavior is not merely a simple intuitive response but requires the 
deep cognitive processing of the deliberative system.

Limitations and suggestions for future 
research

This study explored the effects of time pressure (an external 
factor) and ego depletion (an internal factor) on the helping 
behavior of 4- to 6-year-old children through two experiments. 
The findings revealed that both factors significantly inhibited 
children’s helping behavior, with 4- to 5-year-old children being 
more affected, while 6-year-old children demonstrated stronger 
resistance to interference. These results suggest that helping 
behavior relies on the deep cognitive processing of the deliberative 
system. However, this study has several limitations: First, helping 
behavior was measured solely using the pen-picking task, which 
may underestimate children’s prosocial behavior in diverse 
contexts (Paulus, 2014). Second, the sample was limited to 4- to 
6-year-old children from a specific region, restricting the cultural 
generalizability of the findings. Furthermore, the study did not 
examine potential mediating variables, such as emotional 
states or empathy (Diamond, 2013), and its cross-sectional design 
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prevents the investigation of the long-term dynamics of 
behavioral development.

Future research could employ more diverse measurement methods 
(e.g., combining naturalistic observation with physiological indicators) 
and expand the age and cultural range of the sample to explore the 
moderating effect of East Asian collectivist values on helping behavior. 
Additionally, future studies should delve deeper into mechanisms such as 
emotional regulation and empathy and use longitudinal designs to 
uncover the long-term effects of cognitive resource depletion on helping 
behavior as well as individual differences.
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