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Abstract. Childhood is undeniably a critical period in an individual’s life, during
which sibling and peer relationships, along with their interactions, play a signif-
icant role in shaping future development. This study builds on previous research
to provide new insights into the dynamics governing these relationships. Data
were collected using social network analysis and questionnaire surveys involving
preschoolers with siblings and their parents. Through difference tests, correlation
analyses, ANOVA, and hierarchical regression analyses, the study yielded the
following findings: (a) Gender differences were observed in sibling jealousy,
with sister pairs exhibiting higher levels than brother pairs. (b) First-born children
experienced greater conflict and jealousy in sibling relationships compared to
second-born children. (c) Age gaps influenced sibling warmth, conflict, and jeal-
ousy, with post-hoc comparisons revealing significant group differences. (d) Peer
acceptance and rejection networks demonstrated notable variations in network
density, connection numbers, and centrality measures. (¢) Kindergarteners dis-
played higher mutual selection, connectivity, and larger network sizes in peer
acceptance networks than prekindergarten children. (f) Sibling warmth was
found to predict betweenness centrality within peer rejection networks.

Keywords: child development, sibling relationships, peer relationships, social
network analysis, regression analysis.

1 Introduction

According to social network theories [1], individuals enter a social network environ-
ment from birth, comprising various significant others fulfilling diverse social roles.
The process of socialization occurs across different networks, with family and kinder-
garten serving as pivotal settings for preschoolers [2]. Family members and peers rep-
resent primary social interactants for preschoolers, exerting considerable influence on
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individual social development [3]. Families are often deemed the primary site for pre-
schoolers’ social communication skills [2]-[5], largely due to the inevitable presence of
siblings. In a kindergarten, peer interactions are predominant.

Furthermore, attachment theory posits that siblings with enduring, positive relation-
ships tend to form stable emotional bonds, providing mutual security, warmth, and sup-
port [6]-[7]. This warm and stable emotional connection acts as a protective shield,
helping siblings navigate external challenges and mitigate adverse effects such as those
stemming from family changes or peer bullying [8]. In addition, sibling relationships
can effectively alleviate feelings of loneliness and depression [9]. In terms of peer in-
teraction challenges, siblings often offer comfort and support, thus mitigating negative
repercussions [10].

Moreover, rooted in psychoanalytic perspectives and their emphasis on childhood
experiences, the concept that “A happy childhood heals a lifetime, while an unhappy
childhood requires a lifetime to heal” has gained significant prominence on various
websites over time.

Given the evolution of fertility policies of China, there has been a notable shift in
family structures. Since 2014, the government has actively promoted the concept of
having a second child. The recent amendment encouraging couples to have three chil-
dren underscores the growing importance of understanding the impact of sibling rela-
tionships on the peer interactions of preschool-aged children [11].

2 Literature Review

Sibling relationships encompass all interactions where two or more siblings share
knowledge, opinions, attitudes, beliefs, and feelings about each other through physical,
verbal, and non-verbal communication from the moment they become aware of the ex-
istence of each other [12]. In the context of China, sibling relationships are often viewed
as psychological bonds within the nuclear family, characterized by mutual influence
and regarded as the longest-lasting interpersonal relationships throughout one's lifetime
[13].

Typically, the quality of sibling relationships includes both warmth and conflict [14].
Sibling warmth denotes positive relationships characterized by support and compan-
ionship, while sibling conflict signifies negative interactions typified by quarrels and
fights [15].

Considering the potential variability of sibling relationships across diverse cultural
contexts, Li et al. undertook reclassification dimensions of sibling relationships appli-
cable to preschool-aged children, drawing from both existing foreign research and the
national conditions of China [16]. These dimensions were identified as sibling warmth,
sibling conflict, and sibling jealousy. The dynamics within sibling relationships are in-
fluenced by a multitude of factors. Apart from individual characteristics, various struc-
tural configurations, including demographic variables such as age gaps, gender compo-
sition, and birth order, play significant roles in shaping these relationships [17]-[18].

In accordance with the family system theory, sibling conflict arises from competition
for resources and individual autonomy within the family structure; consequently, the
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age gap between siblings can influence the extent to which children vie for family re-
sources or contend for unequal rights and authority, thereby affecting the quality of
their sibling relationships [19]. Another significant structural aspect is the gender com-
position among siblings, which typically falls into two main categories: dichotomous
and quartile combinations. The former includes siblings of the same gender and differ-
ent genders, while the latter encompasses brother-brother, elder brother-sister, sister-
sister, and elder sister-brother pairs. Studies have shown that the gender composition
among sibling relationships influences their intimacy [18], although subsequent re-
search has found limited association between different gender combinations and sibling
relationships [20].

Similar findings have been reported in recent studies conducted in China. Zhang et
al. noted that smaller age gaps between siblings correlate with increased intimacy, com-
petition, and conflict [21]. Additionally, Yang et al. evaluated various factors such as
genders, ages, birth orders, and gender combinations, revealing distinct behavioral per-
ceptions of sibling relationships among young children [22]. However, Shen argued
that differences in sibling relationships based on genders, ages, birth orders, and gender
combinations were not evident among pre-K children [23]. On the other hand, another
study has found that mixed-gender combinations tend to experience more intense con-
flicts among young siblings [24]. Research on the association between the gender com-
position of siblings and the quality of their relationships has thus far yielded incon-
sistent findings.

The social learning theory posits that the establishment and progression of sibling
relationships are closely intertwined with the emulation of parent-child dynamics and
the reciprocal learning between younger and older siblings. Consequently, interactions
between siblings afford younger siblings opportunities to observe, interpret, anticipate,
and regulate the emotions of others [25]. In accordance with the family system theory,
sibling relationships and peer relationships represent distinct systems. The former,
rooted in biological ties, constitutes an obligatory, indiscriminate, lifelong, and endur-
ing emotional bond from birth, situated within the family structure. The latter, forged
based on similar age or developmental levels, constitutes interpersonal connections that
can be chosen and cultivated through effort, existing outside the familial context [26].
Should familial relationships extend beyond the family unit, sibling relationships may
intersect with peer relationships. The social learning theory suggests that children ac-
quire interpersonal interaction skills within the family setting and subsequently gener-
alize these learned behaviors to their interactions with peers and friends.

The aforementioned studies underscore the significant role of sibling relationships
in individual development. Both sibling relationships and peer relationships constitute
integral components of the network system of social relationships shaping individual
development. However, existing research has not conclusively determined whether sib-
ling relationships and peer relationships are interconnected. Consequently, to elucidate
the potential correlation between sibling relationships and peer relationships, empirical
investigation into the connection between sibling dynamics and the network of peer
relationships among young children is warranted.

The relationships an individual develops within the family and early childhood set-
tings, such as kindergartens, play a pivotal role in shaping the foundational stages of
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socialization. In contemporary Chinese society, the dynamics of sibling relationships
have become increasingly complex, particularly following the implementation of poli-
cies encouraging families to have up to three children. This shifting family structure
necessitates an exploration of how sibling and peer relationships intersect and influence
one another.

By applying psychoanalytic perspectives to these relational dynamics, this study
aims to deepen our understanding of the underlying mechanisms that govern sibling
relationships, the nature of peer interactions, and their interconnections within the so-
cial development of preschool-aged children. Accordingly, the research questions guid-
ing this study are as follows:

How do variables such as age gaps and gender differences affect the quality of sib-
ling relationships among preschool-aged children (Question 1)? What are the key at-
tributes of peer relationship networks among preschool-aged children (Question 2)?
How do sibling dynamics influence, and are influenced by, peer networks among pre-
school-aged children (Question 3)?

3 Method

Due to the specific characteristics of the study population and the constraints imposed
by the COVID-19 pandemic, a convenience sampling method was adopted. The study
participants included preschool-aged children and their parents. Although informed
consent was obtained from parents, only 477 of 537 children were present on the testing
day. Among these, 311 children had siblings who were included in the study population.
After school, 311 questionnaires were distributed to parents, yielding 303 completed
forms, resulting in a high response rate of 97%. Following the exclusion of invalid
submissions, 272 valid questionnaires remained, reflecting an effective rate of 89%.
Analysis of the valid responses revealed that the participants comprised 52 first-born
and 220 second-born children. Gender distribution indicated 147 males and 125 females
(see Table 1).

Table 1. Demographic Summary of Participants Based on Valid Questionnaires

Birth order Male Female Sum
First-born 25 27 52

Second-born 122 98 220
Total 147 125 272

The study utilized the Quality of Early Childhood Sibling Relationships Question-
naire [16], adapted from the Parental Expectations and Perception of Children's Sibling
Relationships Questionnaire developed by Kramer and Baron in 1995, to gather data
from parents regarding their expectations and perceptions of the quality of sibling rela-
tionships during early childhood.

Aside from studies conducted in China, international research on the quality of sib-
ling relationships has primarily employed surveys, including questionnaires and inter-
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views with children and their parents [27]-[30]. Given that the study focused on chil-
dren aged four to five years, a parent-reported questionnaire was utilized to gather data
on sibling relationships, aiming to reduce biases associated with memory recall or emo-
tionally influenced responses. While parental reports may not fully capture the nuances
of children's actual sibling relationships, parents' observational perspectives generally
provide relatively objective accounts.

The questionnaire comprises three primary dimensions: warmth, conflict, and jeal-
ousy, encompassing a total of 18 items. Responses are measured on a 5-point Likert
scale, ranging from “never happens” to “always happens.” Administered by parents,
this questionnaire is widely utilized in contemporary research across China [15][31]-
[32]. Within this study, each dimension demonstrated good internal consistency relia-
bility, ranging from 0.88 to 0.95. Confirmatory factor analysis indicated a Kaiser-
Meyer-Olkin value of 0.90, affirming the robust construct validity and high reliability
of the questionnaire. Thus, it serves as a reliable instrument for assessing the quality of
sibling relationships among young children.

Initially, we assessed the peer networks of the children using a social measurement
approach, primarily employing peer nomination to collect data on the peer relationships
of preschool-aged children. The peer nomination method is a fundamental social meas-
urement technique, facilitating the identification of social acceptance and rejection dy-
namics among children through mutual peer selection [33]. Prior to data collection, we
organized class rosters and group photographs, and then assembled the children in a
quiet area of the classroom according to the roster. The children were instructed to refer
to the photograph while responding to the questions to minimize the likelihood of over-
looking or omitting any classmates. Ensuring clear visibility of classmates and class
photos, we posed questions to the children, such as “Who do you like to play with?”
and “Who do you dislike or not want to play with?” Subsequently, we recorded their
responses and probed further for reasons until saturation was reached.

The questionnaire survey to parents followed a structured procedure. To maintain
the objection of the investigation, the questionnaires were anonymized and coded based
on the classes and student numbers of the children. One parent of each child received a
questionnaire along with detailed instructions on how to complete it when picking up
their children from the kindergarten. The completed questionnaires were collected the
following day.

Following the entry of questionnaire data, the raw data were processed and analyzed
using SPSS 22. Descriptive and inferential statistical techniques were applied, includ-
ing difference tests, correlation analyses, ANOVA, and hierarchical regression analy-
sis. Furthermore, the peer relationship networks within classroom settings were con-
structed and analyzed using UCINET 6.0, a specialized social network analysis soft-
ware.
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4 Results

4.1 Impact of Demographic Variables on Sibling Relationships

To explore the potential associations between the quality of sibling dynamics and fac-
tors such as gender and birth order, independent samples t-tests were conducted. In
these analyses, gender and birth order served as independent variables, while sibling
warmth, conflict, and jealousy were considered dependent variables.

4.1.1 Gender Differences in Sibling Jealousy: Higher Levels Observed in Sisters. Re-
sults showed a significant discrepancy was identified in sibling jealousy (t = -2.19, p
< .05), whereas no statistically significant variations were observed in sibling warmth
or sibling conflict. These findings suggest notable gender differences in sibling jeal-

ousy, with sisters demonstrating higher levels of jealousy compared to brothers (see
Table 2).

Table 2. Gender Differences in the Quality of Sibling Relationships

Male (N = 147) Female (N = 125)

Dimensions M D M D t

Sibling warmth 3.61 0.67 3.76 0.59 -1.97

Sibling conflict 3.01 0.81 3.06 0.81 -0.47

Sibling jealousy 2.50 0.88 2.73 0.91 -2.19%
*p <.05

Significant differences were also observed in the dimensions of sibling jealousy
among different gender combinations (F = 3.62, p <.05). Post-hoc tests indicated that
sisters exhibited significantly higher levels of sibling jealousy compared to brothers,
while no significant differences in sibling jealousy were found between other gender
combinations (see Table 3)

Table 3. Differences in Sibling Relationships Across Gender Combinations

Brothers @ Sisters @ Elder sister- Elder brother- Post-.hoc

. . LS S brother @  sister @ multiple

Dimensions (M+8D) (M+SD) (M+SD) (M=SD) F compari-
N=70) (N=59) (N=79 (N=064) son

Sibling warmth ~ 3.70 +0.64 3.81+0.60 3.55+0.68 3.67+0.61 1.99

Sibling conflict ~ 3.10+0.91 3.07+0.66 3.02+0.73 2.96+0.93 0.38

Sibling jealousy 2.34+0.83 2.85+0.84 261+084 266104 3.62%* @>D
*p <.05

4.1.2 Birth Order Effects on Sibling Conflict and Jealousy: Higher Levels in First-
Born Children. Significant differences were observed between first-born and second-
born children in the dimensions of sibling conflict and jealousy. Specifically, first-born
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children exhibited significantly higher scores compared to their second-born counter-
parts. This suggests that first-born children tend to experience more conflict and jeal-

ousy in their sibling relationships than second-born children (see Table 4).

Table 4. Influence of Birth Order on Sibling Relationship Dimensions

. ) First-born (N =52) Second-born (N = 220)
Dimensions t
M SD M SD
Sibling warmth 3.69 0.64 3.67 0.64 0.16
Sibling conflict 3.53 0.79 2.94 0.77 5.15%
Sibling jealousy 2.87 0.94 2.64 0.88 2.41%
*p <.05

4.1.3 Age Gaps and Sibling Relationship Quality: ANOV A Results on Warmth, Con-
flict, and Jealousy. To explore the potential association between the quality of sibling
relationships and the age gaps between siblings, ANOVA was conducted. In this anal-
ysis, the age gaps between siblings served as the independent variable, while sibling
warmth, conflict, and jealousy were considered as the dependent variables. The age
gaps among siblings were categorized into three groups: less than or equal to three years
(< 3 years), older than three to less than six years (3-6 years), and older than or equal
to six years (> 6 years). Results indicated significant differences in sibling warmth,
conflict, and jealousy across varying age gaps among siblings (see Table 5).

4.1.4 Age Gaps Influence Sibling Warmth, Conflict, and Jealousy: Post-Hoc Com-
parisons. After conducting the Least-Significant Difference (LSD) post-hoc pairwise
comparisons, distinct variations in sibling warmth were observed between the groups
characterized by an age gap of < 3 years and those with an age gap of > 6 years. Fur-
thermore, significant differences in sibling conflict were noted across all pairs: < 3 years
and 3-6 years, < 3 years and > 6 years, as well as 3-6 years and > 6 years. Moreover,
significant disparities in sibling jealousy were evident between the groups with an age
gap of < 3 years and those with an age gap of > 6 years (see Table 6).

Table 5. Differences in Sibling Relationships Across Age Gaps

<3 years(M + 3-6 years(M + > 6 years(M +

Dimensions SD) SD) SD) F P
(N =89) (N=97) (N =86)

Sibling warmth 3.84+0.54 3.65 +0.65 3.54+0.69 5.05%  0.007

Sibling conflict 3.41 £ 0.66 3.13+0.70 2.54+0.84  32.51* 0.000

Sibling jealousy ~ 2.79 + 0.95 2.70 £ 0.82 2.31+0.87 7.41% 0.001

*p <.05
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Table 6. LSD Post-hoc Pairwise Comparison of Sibling Relationships Across Age Gaps

(I) Age Gaps (J) Age Gaps (I-J)Mean difference Standard error

<3 years 3-6 years 0.19 0.09
Sibling <3 years > 6 years 0.30* 0.09
warmth 3-6 years > 6 years 0.11 0.10

<3 years 3-6 years 0.28* 0.10
Sibling <3 years > 6 years 0.88* 0.11
contlict 3-6 years > 6 years 0.59* 0.11

<3 years 3-6 years 0.09 0.13
_Sibling <3 years > 6 years 0.48* 0.13
Jealousy 3-6 years > 6 years 0.40* 0.13

*p <.05

Combining the data from Table 5 and Table 6 reveals a negative correlation between
sibling warmth and age gaps, signifying a decrease in sibling warmth with increasing
age gaps between siblings. Specifically, the group with an age gap of < 3 years exhib-
ited notably higher levels of sibling warmth compared to the group with an age gap of
> 6 years, underscoring that sibling warmth was most pronounced when the age gap
was < 3 years. Likewise, larger age gaps between siblings were associated with dimin-
ished levels of sibling conflict and jealousy. The cohort with an age gap of < 3 years
reported significantly heightened levels of sibling conflict and jealousy in contrast to
the group with an age gap of > 6 years, indicating that sibling conflict and jealousy were
particularly prevalent among siblings with an age gap of < 3 years. Moreover, the group
with an age gap of 3-6 years exhibited significantly elevated levels of sibling conflict
compared to the group with an age gap of > 6 years, elucidating a negative correlation
between sibling conflict and increasing age gaps.

4.2  Key Attributes of Peer Relationship Networks among Preschool

Children

The results of differences in density, number of connections, and centrality measures
in the acceptance and rejection networks of preschoolers’ peer relationships have been
shown as below (see Table 7)

Table 7. Differences in Preschoolers' Peer Acceptance and Rejection Networks

Acceptance network Rejection network

Indicators M D M D t

Density 0.11 0.04 0.06 0.02 5.11%
Connection numbers 98.75 41.75 51.38 19.59 4.11*
Centrality measures 0.19 0.07 0.10 0.08 3.18*

*p <.05
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4.2.1 Peer Acceptance vs. Rejection: Differences in Network Density, Connections,
and Centrality Among Preschoolers. Table 7 reveals significant disparities between
the peer acceptance and rejection networks of pre-K children and kindergarteners con-
cerning density, number of connections, and centrality measures. Specifically, the ac-
ceptance network demonstrated significantly greater density, number of connections,
and centrality measures compared to the rejection network. This suggests that both pre-
K children and kindergarteners exhibited more interconnectedness within their ac-
ceptance relationships than in their rejection relationships, with the acceptance network
displaying higher centrality measures.

4.2.2 Differences in Peer Acceptance Networks: Mutual Selection, Connectivity, and
Network Size in Pre-K and Kindergarten Children. Upon closer examination of ac-
ceptance networks, notable discrepancies emerge between pre-K children and kinder-
garteners regarding mutual selection, node outdegree, node indegree, network sizes,
and connectivity, as delineated in (see Table 8). Clearly, kindergarteners demonstrate
heightened levels of mutual selection and peer nomination, coupled with larger network
sizes and enhanced connectivity relative to pre-K children.

Table 8. Differences in Peer Acceptance Network Among Preschoolers

Pre-K children (N = 191) Kindergarteners (N = 286)

Indicators M D M D
Mutual selection 1.13 1.13 1.63 1.48 -4.11%*
Node outdegree 2.92 1.91 3.57 2.94 -2.94%*
Node indegree 2.90 2.07 3.57 2.65 -3.13*
Network size 4.72 2.44 5.63 3.64 -3.28*
Network connectivity 4.18 4.78 9.24 12.42 -6.24*
*p <.05

4.3  The Reciprocal Influence Between Sibling Dynamics and Peer Net-
works

4.3.1 Examining Correlations Between Sibling and Peer Networks: Peer Acceptance,
Rejection, and Network Metrics. The UCINET6.0 software was utilized to generate
matrices depicting both peer acceptance (see Fig. 1) and rejection networks (see Fig. 2)
based on peer nomination data obtained from a cohort of 272 children.

The indegree and outdegree of nodes metrics were computed to assess the extent of
each child’s acceptance or rejection within these peer networks. Subsequent Pearson
correlation analysis conducted in SPSS22 aimed to examine the associations between
network indicators of sibling relationships and peer relationships. The findings revealed
no significant correlations between sibling warmth, conflict, and jealousy and indegree
and outdegree measures in the peer acceptance and rejection networks. However, a sta-
tistically significant positive correlation was observed between sibling warmth and
node outdegree within the rejection network as well as centrality (See Table 9).
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Fig. 1. Example of the Peer Acceptance Network for One Class
Note. a. Square nodes represent girls, and round nodes represent boys. b. Larger nodes indicate
more frequent nominations. ¢. An arrow pointing away from a node indicates the selection of
the object; an arrow pointing toward a node indicates the selected object. d. A thick line repre-
sents mutual selection. e. In the acceptance network, selection indicates acceptance.

Fig. 2. Example of the Peer Rejection Network for One Class
Note. In the rejection network, selection indicates active rejection behavior, while a pointed
node represents the rejected individual.

4.3.2 Sibling Warmth as a Predictor of Peer Rejection Network Centrality: A Hier-
archical Regression Analysis. To further explore the relationship between children's
sibling relationships and peer rejection networks, this study considered sibling warmth
as the independent variable, and the betweenness centrality and the outdegree of nodes
in the peer rejection network as the dependent variables, constructing a regression
model for hierarchical regression analysis.
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Table 9. Correlation Analysis Between Sibling Relationships and Peer Rejection Network

Outdegree Indegree  Between-
(rejection  (rejection  ness cen-
network)  network) trality

Sibling Sibling Sibling
warmth conflict jealousy

Sibling warmth -

Sibling conflict -0.056 —

Sibling jealousy -0.17*  0.585* —
ggtjiféienemork) 0.136* 0.107  0.004 —
Indegree

L -0.056 0.112  0.002 0.153* -
(rejection network)

Betweenness centrality 0.134*  0.004 -0.098  0.520%* 0.484* -
*p <.05

First, demographic factors such as birth order, gender, and age were entered into the
first layer of the regression model as control variables. Second, the dimension of sibling
warmth was included in the second layer to understand the predictive effect of sibling
relationship quality on the peer rejection network while controlling for background var-
iables. Results merely show that sibling warmth can positively predict the betweenness
centrality in the peer rejection network (see Table 10).

Table 10. Regression Analysis: Sibling Warmth and Peer Rejection Network Centrality

i Mode 1 Mode 2

Variables B SE : B SE :
Birth order -11.266 6.244 -1.804 - -12.422 6.200 -2.004*
Gender combination 0.120 2.122 0.056 0.579 2.109 0.275
Age gap -0.336 3.053 -0.11 1.183 3.083 0.384
Gender -8.560 4.714 -1.816 -10.22 4715 -2.168%*
Sibling warmth 8.953 3.564 2.512%
R2 0.027 0.049
F 1.837 2.720
AR2 0.031
AF 2.236*

*p <.05
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5 Discussion

5.1  Factors Influencing Sibling Dynamics in Preschool-Aged Children:
Gender Differences, Birth Order, and Age Gaps

5.1.1 Gender and Sibling Composition Influences on Jealousy in Preschool-Aged
Children. Table 2 highlights gender differences in sibling jealousy among preschool-
aged children, with girls exhibiting higher levels of sibling jealousy compared to boys.
This finding aligns with prior research by [34]. These gender differences may stem
from distinct psychological gender roles, which influence social cognitive processes
such as empathy, theory of mind, and emotion. Previous studies have shown that pre-
school-aged girls possess a greater understanding of environmental factors influencing
emotions and demonstrate an enhanced ability to infer the emotional states of others
compared to boys of the same age [35]. Furthermore, girls exhibit superior prosocial
behavior relative to boys [36].

Table 3 further reveals significant differences in sibling jealousy between sister pairs
and brother pairs following post-hoc comparisons. This heightened sensitivity in girls
may extend beyond material resource allocation to include emotional resource distri-
bution within the family. Girls may be more attuned to parental investments of love,
energy, and attention directed toward their siblings, potentially eliciting a stronger jeal-
ous response. Consequently, parental awareness of jealousy dynamics among sisters
may be heightened.

5.1.2 Birth Order and Its Impact on Conflict and Jealousy in First-Born Children.
Table 4 indicates that first-born children exhibit significantly higher levels of sibling
conflict and jealousy compared to second-born children. These findings are consistent
with prior research. For instance, Chen et al. reported that first-born children experience
elevated cortisol levels following the birth of a younger sibling and display significant
emotional challenges [37]. Similarly, Deng found that first-born children exhibit both
positive and negative emotions during the transition to sibling relationships, with a
higher proportion of negative emotions [38]. Furthermore, Yang noted that the arrival
of a second child can lead to social adjustment difficulties in first-born children, includ-
ing increased externalizing emotional issues, internalizing problems, school adjustment
challenges, and aggressive behaviors, particularly during the initial six months after the
second child’s birth [39].

5.1.3 The Impact of Age Gaps on Sibling Warmth, Conflict, and Jealousy. Based on
the results mentioned in Table 5, it can be understood that the age gap between siblings
significantly influence sibling warmth, conflict, and jealousy. Table 6 further revealed
that when the age gap is < 3 years, there tends to be higher levels of warmth, conflict,
and jealousy within sibling relationships, whereas larger age gaps correspond to lower
levels of these factors. Consequently, sibling groups with an age gap of <3 years exhibit
greater warmth compared to those with a larger age gap, aligning with previous findings
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suggesting a decrease in sibling interaction with increasing age [40]. This pattern may
be attributed to siblings within a smaller age gap sharing similar school periods, allow-
ing for increased interaction, common interests, and greater intimacy. However, this
heightened interaction leads to heightened conflict and jealousy as well, stemming from
increased competition for parental attention and care needs. Such dynamics are partic-
ularly pronounced in preschool-aged siblings [21].

5.2 Peer Acceptance and Rejection Networks: Developmental Differ-
ences Between Pre-K and Kindergarten Children

In the context of peer relationships, Table 7 illustrates that preschoolers’ acceptance
networks exhibit higher density and a greater number of connections compared to their
rejection networks. This finding suggests a tendency toward forming close relationships
and engage in acceptance-oriented behaviors during social interactions. These observa-
tions are consistent with prior research by Cui, which indicates that preschoolers dis-
play more positive than negative behaviors in their interactions [41].

Table 8 reveals that kindergarteners demonstrate larger network sizes and higher
centrality measures in their acceptance networks compared to pre-K children. This pat-
tern reflects an increased desire for acceptance and belonging as children mature. This
phenomenon aligns with Maslow's hierarchy of needs, particularly the stage concerning
love and belonging, which encompasses friendship, intimacy, and a sense of connec-
tion. As pre-K children transition to kindergarten, their growing sense of security and
familiarity within the kindergarten environment fosters the emergence of these needs,
resulting in larger network sizes and enhanced network connectivity.

5.3  The Role of Sibling Warmth in Shaping Peer Rejection Dynamics
Among Preschoolers

The findings presented in Table 9 reveal a significant positive correlation between sib-
ling warmth and the outdegree of nodes within the rejection network at the 0.05 signif-
icance level. This indicates that sibling warmth is associated with active rejection be-
haviors within the classroom peer network. Grounded in social learning theory, indi-
viduals—particularly preschoolers with older siblings—tend to emulate behavioral pat-
terns observed in sibling interactions, including both aggressive and prosocial behav-
iors [42]. As a result, warm interactions among siblings serve as behavioral models for
peer interactions, shaping young children’s perceptions and behaviors within peer rela-
tionships.

This exposure to sibling interactions enriches their understanding of friendship dy-
namics and enhances their ability to differentiate between positive and negative peer
interactions, fostering active engagement and participation in the peer rejection net-
work. Furthermore, attachment theory highlights the critical role of sibling relationships
as attachment bonds, which serve as protective factors for social adaptation and mental
well-being. These bonds contribute to children’s confidence and competence in inter-
personal communication [43].
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As indicated in Table 10, warm sibling interactions significantly support the devel-
opment of young children’s interpersonal skills, enabling them to navigate broader so-
cial interactions within the classroom setting. This suggests that sibling warmth acts as
a bridge and mediating factor, positively influencing the peer rejection network within
a classroom context.

6 Conclusion

Early childhood represents a crucial period for the social development of children, em-
phasizing the significance of fostering peer and sibling relationships in educational
practices to facilitate healthy child growth. Bronfenbrenner's ecological systems theory
underscores the pivotal role of a family as a microsystem in individual development,
highlighting the influential roles of parents and siblings in nurturing young children [4].
In light of the aforementioned results and discussions, several pedagogical implications
warrant attention and consideration.

The findings underscore the pivotal role of sibling relationships in shaping individ-
ual development, particularly during early childhood. Given the influential nature of
familial and peer interactions on socialization, educators and caregivers should priori-
tize the cultivation of positive peer and sibling relationships to support healthy child
growth. Drawing from Bronfenbrenner's ecological systems theory, which highlights
the central role of the family in individual development, parents and educators are en-
couraged to recognize the significance of parental and sibling influences on the social-
ization processes of young children.

The research identified that variations in gender, gender composition, and age gaps
among siblings contribute to disparities in the quality of sibling relationships. In foster-
ing familial cohesion among siblings, parents are encouraged to recognize the unique
individual traits of each child and employ appropriate strategies to cultivate harmony
and affection among them. For instance, it was observed that girls exhibit more in-
stances of jealousy toward their siblings compared to boys, necessitating parental at-
tentiveness to the nuanced emotional needs of girls when mediating conflicts among
sisters. Furthermore, parents should strive to equitably distribute both material and
emotional resources within the family context to mitigate differential treatment, thereby
minimizing jealousy stemming from sibling competition for familial resources.

Moreover, the influence of age gaps among siblings on the quality of sibling rela-
tionships underscores the need for targeted interventions to address conflict and pro-
mote warmth. Older siblings with significant age gaps tend to exhibit traits such as
humility and tolerance, contributing to reduced conflict and heightened warmth within
the sibling dynamic. Conversely, narrower age gaps often lead to heightened conflict
stemming from resource competition. Thus, parents are advised to implement strategies
that foster familial harmony and warmth, taking into account the unique dynamics
shaped by the age gap between siblings.

Overall, these pedagogical implications highlight the importance of recognizing and
addressing the diverse factors influencing sibling relationships, from gender dynamics
to age gaps. By prioritizing the cultivation of positive familial and peer interactions,
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educators and caregivers can contribute to the holistic development and well-being of
young children during the critical period of early childhood.

This study revealed that sibling relationships and peer relationship networks are as-

sociated with participants' demographic characteristics. Consequently, the influence of
demographic characteristics was controlled for in the regression analysis. Future re-
search will explore additional factors that may influence sibling and peer relationships
within families, such as parenting styles, parent-child relationships, and other relevant
variables.
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