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Abstract

Leadership in peer groups is an important issue in adolescent socioemotional development, yet it has received limited
attention in research. This one-year longitudinal study examined peer group leadership and the roles of social, academic, and
psychological characteristics in the dynamics of group leadership. Participants included 1061 Chinese students (initial mean
age =11.17 years; SD = 6.98 months; 49.4% female). Data were collected from peer assessments, teacher ratings, and self-
reports. The longitudinal social network analysis (SIENA) indicated that peer group leadership was fluid with leadership
status evolving over time across groups in a hierarchical manner. Adolescents displaying higher social competence and
aggression and lower shyness were more likely to become group leaders. Academic performance and loneliness were not
significantly associated with the dynamics of peer group leadership. The results help understand peer group leadership and

contributions of social behaviors to the attainment of leadership status in peer groups in early adolescence.

Keywords

Introduction

Late childhood and early adolescence represent an impor-
tant period for the development of leadership skills
(Brummelman et al., 2021). The experience of leadership
during this period plays a significant role in preparing
young individuals for future success (Tackett et al., 2023).
Research on leadership in adolescents has focused on for-
mal settings such as classrooms and schools (French et al.,
2022). Leadership within informal peer groups, which
serves as a microsystem of youth’s daily interactions (Chen,
2023), remains underexplored. The current study aims to fill
this gap by examining the dynamics of leadership in peer
groups and its relations with social, academic, and psy-
chological attributes among early adolescents.
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Peer Group Leadership

Peer groups serve as a primary setting for children and
adolescents to learn social skills, gain support, and build
their self-identity through activities guided by group norms
(Kindermann & Gest, 2018). In these groups, leaders
naturally emerge, tasked with organizing activities, pro-
moting cooperation, navigating challenges, and resolving
conflicts (French et al., 2011). Leadership roles within the
intimate circles of peer groups may differ from those in
broader school or classroom context. For example, adoles-
cents may hold a leadership position within their peer
groups without being recognized as a leader or being seen
as an effective leader at the class or school level by class-
mates (Gest et al., 2011), particularly if the peer group has
low status or low visibility in school. And, adolescents who
are leaders or possess leadership skills in the classroom or
school may not necessarily be affiliated with a peer group
and be a leader in the group (Paluck & Shepherd, 2012).
Adolescent peer groups are typically formed based on
common interests and experiences (Rubin et al., 2015).
Leadership within these groups, which refers to the capacity
to influence and guide others and facilitate group efforts to
accomplish shared goals (Tackett et al., 2023), can be
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dynamic, allowing for the sharing or change of roles among
members (Carson et al., 2007). For example, group mem-
bers may alternate leadership positions during different
activities, leading to reciprocity in group leadership. Fur-
thermore, social hierarchy within adolescent peer groups
can be layered, with distinct status among members, ran-
ging from central to peripheral positions (Zarbatany et al.,
2019). The hierarchy in leadership may appear cross
groups. For example, a leader of a group is a member of
another group that has a higher-order leader. Research on
friendships has shown that adolescents have a tendency to
form connections with the friends of their initial friends
(Gremmen et al., 2019). A similar tendency in the domain
of peer group leadership may be observed in the pattern of
transitivity because adolescents may be interested in inter-
acting and establishing connection with their leader’s
leader.

To date, only one study directly examined relations
between peer group leadership and social-behavioral factors
among adolescents in the United States (Lansford et al.,
2009). The results showed that peer group leaders were
more likely to engage in problem behaviors than nonleader
members (Lansford et al., 2009). However, the cross-
sectional design of this study precluded inference about the
directions in the relations. Thus, further investigation is
clearly needed on this issue.

Peer Group Leadership and its Associations with
Social, School, and Psychological Characteristics: a
Bi-Strategic Perspective

Leadership in peer groups emerges from a combination of
various behaviors and characteristics that enable individuals
to forge social alliances, orchestrate activities, provide
instrumental and emotional support to others, resolve con-
flicts, and convey an image that commands visibility and
respect (Tackett et al., 2023). In certain situations, leader-
ship may also necessitate exerting a degree of intimidation
to consolidate authority (Hartl et al., 2020). It has been
argued that leadership approaches may be represented by
two categories: (1) prestige, which refers to the demon-
stration of knowledge and skills to gain respect and
admiration, and (2) dominance, which is characterized by
enforcing control through force or intimidation to instill fear
(Cheng et al., 2013). Similarly, according to the Resource
Control Theory (Hawley & Bower, 2018), obtaining and
maintaining group leadership can be seen as an effort to
control resources through gaining social dominance and
power. Individuals may use prosocial-cooperative (e.g.,
helping, sharing) and coercive (e.g., aggression, threat,
intimidation) strategies to acquire and control resources
(Cillessen et al., 2014). The bi-strategic view is consistent
with the argument about the complex and ambivalent nature
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of leadership (Van Vugt et al., 2008). Given their extensive
peer interactions spanning social, academic, and psycholo-
gical domains (Liu et al., 2023), the two categories in the
leadership framework may be reflected by the behaviors and
attributes that are important for achieving the develop-
mental tasks for school-age adolescents (e.g., Masten et al.,
2005). Based on the literature (e.g., Ladd et al., 2000), the
present study examined social competence, aggression,
shyness, academic performance, and loneliness and their
associations with peer group leadership in this study. These
aspects are likely to be relevant to the dynamics of peer
group leadership from the broad bi-strategic perspective.
As the ability to successfully navigate social situations to
achieve personal or group goals, social competence is
manifested in problem-solving, conflict management,
organizing cooperative activities, and protecting others from
negative treatment of others (Gresham, 2016). Research has
revealed that children and adolescents expect leaders to
contribute to the group goal and to be different from peers
who pursue their goals at the expense of others (Margoni
et al., 2018). It has been argued that people tend to favor
leaders who are prosocial and responsible because they are
likely to provide group benefits and distribute resources
equitably (Price & Van Vugt, 2014). Group leaders are
expected to actively interact with others and take on
responsibilities in group activities (Van Vugt et al., 2008).
They are also expected to be able and willing to share, assist
others in need, and provide comfort to others in difficult
situations (Van Vugt et al., 2008). Thus, attributes such as
caring for others, effective communication and problem-
solving skills, and the ability to help group function fit with
leadership expectations (e.g., Stavans & Diesendruck,
2021). The expectations about leadership appear similar in
peer groups in childhood and adolescence (French et al.,
2022). Thus, adolescents with these attributes are likely to
obtain recognition and approval for leadership in the group.
In addition to prosocial-cooperative behavior, individuals
may use aggression and other coercive behaviors to acquire
power and status (Hawley & Bower, 2018). Research on
aggression and peer group leadership in the class or school
context has provided mixed results; whereas some studies
indicated that aggressive tendencies were associated with a
decrease in leadership status (Yang et al., 2015), others
showed that leaders exhibited aggressive behavior or a
combined prosocial and aggressive characteristic (French
et al., 2022). Unlike formal settings such as the school or
classroom, where leaders are often chosen based on col-
lective evaluations of peers and teachers according to school
standards, adolescents’ informal peer groups are typically
formed spontaneously out of common interests, attitudes,
and desires of group members. In this context, group
members may view aggressive adolescents as capable of
helping them pursue group goals and protect group
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interests, especially when interacting with “outsiders.” As
such, aggressive adolescents may receive support from
members to take on the leadership role in the group.

Researchers who study children’s and adolescents’ social
functioning are interested in shyness—a characteristic
representing individual tendency to “move away” (as
opposed to “move along” and “move against”) from the
world. Shyness refers to anxious reactivity to challenging
social situations (Coplan et al., 2004), derived from con-
flictual approach and avoidance motivations (Asendorpf,
1991). Shy individuals are interested in social interaction,
but their tendency to interact with others is impeded by their
internal feelings of fear, anxiety, and lack of self-con-
fidence, which results in the display of vigilant and reticent
behaviors in social situations (Coplan et al., 2004).
Although shy adolescents are often affiliated with peer
groups (Zhao et al., 2016), research has shown that shyness
is either non-significantly (Liu et al., 2017) or negatively
associated with school leadership (Yang et al., 2015). This
aligns with the bi-strategic leadership theory that views
social assertiveness as a crucial leadership quality (Hartl
et al., 2020). The negative association between shyness and
leadership may be particularly evident in informal peer
groups, as they are typically hierarchical in nature and
group leaders need to engage in frequent interactions with
others and are involved in group organization, such as
coordinating activities. As social assertiveness may be
needed to effectively carry out leadership responsibilities
(Anderson & Kilduff, 2009), shy children, who tend to be
non-assertive (Rubin et al., 2009), are less likely than others
to acquire leadership roles.

Research has shown that academic achievement is an
important factor in adolescents’ peer group interactions in
school (Rambaran et al., 2017). The value of instrumental
assistance with learning and schoolwork is well recognized
for strengthening peer relationships and enhancing group
cohesion (Wentzel et al., 2018). High-achieving adolescents
are often liked within their peer groups, due to their ability
to help others with academic tasks. Superior academic
performance and provision of support for others on learning
are likely to be conducive to the attainment of social status,
influence, and leadership. The role of academic achieve-
ment in adolescents’ peer group leadership in school set-
tings fits with the prestige approach in the leadership
framework, which emphasizes competence and the acqui-
sition of admiration (Cheng et al., 2013).

Displaying effective leadership behaviors, such as active
participation in social interactions with peers in and outside
of the group and taking initiative in activities, may be
affected by individual psychological functioning. As a
major indicator of psychological wellbeing, loneliness
represents a negative experience about one’s social-
relational life or unfulfilled needs for social belonging

(e.g., Asher & Paquette, 2003). Individuals who report high
loneliness tend to be self-oriented, passive or hesitant in
social settings, and unwilling or unable to provide emo-
tional support to others and promote positive emotional
communication in the group (Schwartz-Mette et al., 2020),
which is likely to undermine the acquisition of prestige and
dominance for leadership (Cheng et al., 2013). Research has
shown that loneliness in adolescents is negatively associated
with prosocial behavior and social impact (Chen et al.,
2004). Thus, it seems reasonable to argue that loneliness
may harm adolescents’ ability to obtain endorsement for
leadership in peer groups.

Finally, according to the homophily theory (Rubin et al.,
2015), peer groups often comprise members with similar
traits, such as misconduct (Ellis et al., 2012), shyness (Zhao
et al., 2016), academic performance, social competence (Liu
et al., 2023), and psychological problems (Conway et al.,
2011). Group functioning including activities is also largely
based on similar interests and behavioral styles (Laursen,
2017). It is plausible that adolescents who exhibit social,
school, and psychological characteristics that are similar to
those of others in the group are likely to receive support for
leadership.

Peer Group Leadership and Social, School, and
Psychological Characteristics in Chinese Early
Adolescents

Cultural context may influence peer group leadership
dynamics, with certain traits being more or less pronounced
in a specific society (French et al., 2022). For example, in
Chinese society where collectivism and group cohesion are
highly valued (Chen & French, 2008), group success may
be more emphasized than individual benefits in the
dynamics of peer group leadership (Carson et al., 2007).
Confucian principles, which endorse social hierarchies, may
affect Chinese adolescents’ leadership perceptions, foster-
ing a respectful adherence to the established structures
(French et al., 2022). In this context, hierarchy in group
leadership may be emphasized and disruption of the
established order may be highly discouraged.

In Chinese society, leaders are expected to possess vir-
tuous and compassionate qualities and be capable and
motivated to protect and care for group members, as leaders
have the obligation to serve others (Ma & Tsui, 2015).
Thus, like their Western counterparts, Chinese adolescents
are inclined to select leaders who display high social
competence to help organize cooperative activities and
maintain harmony and cohesion in the group. Aggression is
generally discouraged in Chinese society due to its potential
threat to group harmony (Chen & French, 2008). However,
research results indicated that aggression was positively
associated with leadership in the class and the school among
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Chinese adolescents (e.g., French et al., 2022). It is possible
that aggression is viewed as an indication of social asser-
tiveness, which is a major attribute of leadership, and that
peers tend to select assertive members for the leadership
role. In addition, academic achievement has been highly
valued as one of the most important tasks for school-age
children and adolescents in China (Fu et al., 2020). This
context may make the role of academic achievement salient
in shaping peer group leadership. High academic achieve-
ment is not only an indication of individual success but also
a valuable resource for the group (Liu et al., 2023). Group
leaders who are academically competent can assist others in
the group with academic work and help enhance the repu-
tation and visibility of the group in school, creating a
favorable environment for group activities. Thus, it is per-
ceivable that students who perform well academically are
likely to be selected as leaders of peer groups.

Over the past several decades, China has changed toward
a competitive market-oriented society in which social
assertiveness and self-expression are required for success
and thus increasingly appreciated (Cai et al., 2020). The
social change may have particularly evident implications for
social attitudes toward shyness and psychological or emo-
tional wellbeing (Chen, 2019). Specifically, wary, vigilant,
and restrained behaviors that shy children and adolescents
display in social situations have traditionally been viewed as
indications of social maturity and accomplishment in Chi-
nese society, helping shy children obtain social approval
and support (Liu et al., 2017). However, due to its impe-
diment to initiative-taking and exploration, shyness in
adolescents has become maladaptive and associated with
difficulties in peer relationships and adjustment in recent
years, which is similar to what has been found in the West
(Chen, 2019). At the same time, adolescents are encouraged
to develop self-confidence and engage in active social
interaction in the new environment (Chen, 2023). Display-
ing internalizing symptoms including loneliness is regarded
as socially incompetent (Liu et al., 2023). Given this
background, it seems reasonable to expect that adolescents
with high levels of shyness and loneliness are less likely
than others to be peer group leaders in today’s China.

Current Study

Little is known about leadership in adolescent peer groups.
The primary purpose of this one-year longitudinal study
was to examine the features of peer group leadership and its
associations with social, school, and psychological char-
acteristics in Chinese early adolescents using social network
analysis (SIENA). Participants were asked to identify their
group members and the leader of the group which they were
affiliated with. Data on social competence, aggression,
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shyness, academic performance, and loneliness were col-
lected through classroom-based peer assessments, teacher
ratings, and self-reports. The same data were collected in a
follow-up study one year later. The study design and net-
work analysis enabled the tracking of changes in peer group
leadership and social, academic, and psychological char-
acteristics associated with the changes over time. Based on
previous discussion, a reciprocity effect was expected
(Hypothesis 1), indicating that nonleader members would
be reciprocated with nominations of leadership roles by
their leaders. A positive transitivity effect, indicating a
higher likelihood of adolescents following the leader of
their leader, and a negative three-cycle effect, indicating a
lower propensity for adolescents to lead someone who is a
leader of their own leader, were expected (Hypothesis 2).
Regarding the selection effects, it was expected that ado-
lescents with higher levels of social competence, aggres-
sion, and academic performance would be more likely to
emerge as leaders in their peer groups, as indicated by
positive alter effects for social competence, aggression, and
academic performance (Hypothesis 3). Moreover, it was
hypothesized that adolescents with higher levels of shyness
and loneliness would be less likely to emerge as leaders in
their peer groups, as indicated by negative alter effects for
shyness and loneliness (Hypothesis 4). Finally, ego effects
and ego-alter interactions were considered in the analyses to
examine adolescents’ tendency to form leadership rela-
tionship with peers who exhibited similar characteristics. It
was hypothesized that adolescents would be more likely to
establish leadership relationships with peers with more
similar attributes, as indicated by positive ego-alter effects
of social competence, aggression, shyness, academic per-
formance, and loneliness (Hypothesis 5).

Methods
Participants

The participants were 1061 early adolescents (537 boys)
initially in the fifth grade in public elementary schools in
China. The schools were in a region, consisting mostly of
towns, small cities, and surrounding areas, which is home to
a population of approximately 2.7 million people. The
participants were drawn from 18 classes in 5 regular public
elementary schools, with each class consisting of about
50 students. The average age of the students was 11 years
and 2 months (SD = 6.98 months). The schools were reg-
ular public schools that served students in their geographic
area, and students came from the residential area near the
schools. As required by China’s Ministry of Education, the
core curriculum, including Chinese, mathematics, and
English, is identical across the country. The structure and
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organization of the schools are also similar. A head teacher
is assigned to each class and is often responsible for
instructing one major subject and managing the day-to-day
class activities. Thus, the head teacher is typically familiar
with the students in the class. In Chinese schools, students
are not permitted to switch classes and they follow similar
schedules of courses and activities. They are encouraged to
take part in social and academic activities in school, which
provides extensive opportunities for them to interact with
each other.

The majority of the adolescents in this study came from
families with low to middle socioeconomic status back-
grounds. In the sample, 83.1% of the mothers and 77.7% of
the fathers received an education of junior high school or
below, 12.2% of the mothers and 16.7% of the fathers
received an education of high school, and 4.7% of the
mothers and 5.6% of the fathers received an education
above high school. Most participants (98%) were of the Han
ethnic nationality, the predominant ethnic group in China,
making up over 90% of the population.

From the original sample of 1061 students, 948 (90%)
participated in the follow-up study one year later. The
longitudinal social network analysis was conducted with
these students who participated in both the original and
follow-up studies. No significant differences were found in
the variables at Time 1 between students who participated
in the follow-up study and those who did not (= —1.613,
p=0.109, to t=0.811, p =0.418).

Procedure

Students from each class completed a set of measures in the
classroom during a regular class time. The measures
included group leader nominations, a peer assessment
measure of social competence, aggression, and shyness, and
a self-report measure of loneliness. The head teacher of each
class was asked to evaluate the academic performance of the
students. The items in the measures were carefully exam-
ined by the research team, using a variety of strategies (e.g.,
repeated discussion in the research group, interviews with
children and teachers, and psychometric analysis). The
Western-based measures were translated and then back-
translated to ensure comparability with the English version.
The measures have been used and shown to be reliable,
valid, and appropriate in Chinese adolescents (e.g., Chen
et al., 2023). The study was approved by the Institutional
Review Board at Shanghai Normal University. The
researchers contacted all the public schools in the region
through the school board and invited them to participate in
the study, and all students in the participating schools were
invited to participate, without any specific exclusion cri-
teria. The participation rate was approximately 95% each
time. Active written assent was obtained from all

participants and active written consent was obtained
through the school. A group of faculty and graduate stu-
dents in psychology in China administered the measures.
Extensive explanations of the procedure were provided, and
all questions were answered during administration. No
evidence was found that the students had difficulties
understanding the procedure or the items in the measures.

Measures
Peer group leadership

Participants were asked to report their peer groups and
group leaders using a procedure adapted from the Social
Cognitive Map (SCM; Cairns et al.,, 1991) with the fol-
lowing questions: “Do you often hang out with a group in
your class? If yes, who are these people you hang around
with?” “If there is a leader (or leaders) in the group, who are
they?” Participants were allowed to nominate an unlimited
number of their classmates, irrespective of gender, as group
members or group leaders. However, participants were
instructed to nominate only their most important peer group,
with the option to not nominate any groups or leaders if
they chose. The SCM procedure has demonstrated validity
in identifying observed peer groups in prior research (e.g.,
Ellis et al.,, 2012). Responses from all participants were
collected and used to construct an adjacency matrix that
contained group leader nominations. This matrix captured
the relationships of leaders with the nominators as well as
other nonleader members within each peer group. For
example, if Student A nominated Student B as the leader of
a group that includes Students A, B, C, and D, the matrix
would represent the relationships not only between A and B
but also between C and B and between D and B. Since it is
common that adolescents might be a leader in one group
and be a nonleader member in another group, all leadership
nominations were considered as valid. An unweighted
network approach was used in the analyses. Within this
matrix, each student (identified in the column) was assigned
a value of either O or 1 relative to each student in the row.
This value indicated whether the participant in each column
had been nominated as the group leader of the participant in
each row (1 = leader; 0 = nonleader). The nominations
were from all group members, but self-nominations for
leadership were excluded from the data. If Student A
nominated himself or herself as the leader of group ABCD,
for example, the relationship of Student A leading Student
A was excluded. However, the relationships between B and
A, C and A, and D and A were retained. This nomination
process and matrix construction were the same for each
class at Times 1 and 2. As suggested by others (e.g.,
Rambaran et al., 2017), students who did not participate in
the study were not included in the analyses. Students who
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participated but did not nominate others or were not
nominated by others (isolates) were included in the
analyses.

Social competence, aggression, and shyness

Participants’ social competence, aggression, and shyness
were assessed using a peer assessment measure adapted
from The Revised Class Play (Masten et al., 1985). The
measure included 12 items for social competence (e.g., “Is
willing to help others,” “Is polite to others”), 7 items for
aggression (e.g., “Too bossy,” “Picks on other kids”), and 4
items for shyness (e.g., “Very shy,” “Feelings get hurt
easily”’). Nominations received from all classmates were
used to compute item scores for each student. The item
scores were standardized within the class to adjust for dif-
ferences in the number of nominators. The variables of
social competence, aggression, and shyness were formed
based on the corresponding items, with higher scores indi-
cating greater levels of social competence, aggression, or
shyness. The measure has been used and shown to be
reliable and valid in previous studies with Chinese children
and adolescents (e.g., Chen et al., 2023). In the present
study, the internal reliabilities of the measures at Times 1
and 2 were 0.93 for social competence, 0.92 and 0.90 for
aggression, and 0.72 and 0.71 for shyness, respectively.

Academic performance

Participants’ academic performance was assessed by the
head teacher in each class on three core subjects in Chinese
schools: Chinese, mathematics, and English. The teachers
rated each participant’s performance on these subjects on a
5-point scale, ranging from 1 (poor) to 5 (excellent). The
scores on the subjects were significantly correlated
(r=20.65 to 0.77, p<0.001) and were averaged and then
standardized within each class to control for the teacher’s
response style and to allow for appropriate comparisons.
This measure has been used and shown to be a valid
measure of school academic performance in Chinese chil-
dren and adolescents (e.g., Chen et al., 2018). The internal
reliabilities of teacher-rated academic performance were
0.88 and 0.90 at Times 1 and 2, respectively.

Loneliness

Loneliness was measured using a self-report measure
(Asher et al., 1984). This measure consisted of 16 state-
ments describing feelings of loneliness (e.g., “I have
nobody to talk to,” “I feel lonely”). Participants were asked
to respond to these statements on a 5-point scale, ranging
from 1 (not at all true) to 5 (always true). The mean score
was computed to form a loneliness variable with higher
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scores indicating greater loneliness. The measure has been
used and shown to be reliable and valid in previous studies
with Chinese children and adolescents (Chen et al., 2023).
In this study, the internal reliabilities were 0.88 and 0.90 at
Times 1 and 2, respectively.

Data Analytic Plan
Social network analysis

The Simulation Investigation for Empirical Network Ana-
lysis (SIENA; Snijders et al., 2010) was used to examine the
relations between peer group leadership and social, school,
and psychological characteristics while considering the
structural effects such as reciprocity and transitivity. SIENA
is effective in differentiating between selection and influ-
ence effects. This study focused on selection effects,
examining the influence of social competence, aggression,
shyness, academic performance, and loneliness on adoles-
cents’ propensity to assume leadership roles, according to
the main hypotheses. SIENA assumes that changes in peer
group leadership and individual behaviors over time stem
from personal choices influenced by the prevailing network
structure and personal traits. It is designed to estimate
changes in characteristics and relations between observa-
tional points, using data from all network members and their
relationships, while accounting for structure-based and
attribute-based effects. To achieve precise model estima-
tions, SIENA simulates a range of potential network evo-
lutions between data collection waves, adjusting parameters
to align closely with observed data. Following the recom-
mendations of other researchers (e.g., Kornienko et al.,
2020), a multigroup method was used, treating each class-
room as a separate network, to analyze the data. The ana-
lyses were performed using the Rsiena package in R
(version 1.3.14; Ripley et al., 2023).

For longitudinal social network analysis, it is recom-
mended that continuous attribute variables be converted into
nonnegative integers (Ripley et al., 2023). Based on the
recommendation, the scores for social competence,
aggression, shyness, academic performance, and loneliness
were classified into 10 subcategories (from 1 to 10).

Model specification

The present study examined network dynamics, incorpor-
ating both structural and attribute-based effects. Basic
structural effects, such as leadership reciprocity, and gender
effects were controlled in the analyses to enhance the pre-
cision of the selection effects. The model includes the fol-
lowing effects: Rate parameters control for the rate of
change in peer group leadership between two time points.
Density controls for participants’ tendency to have others as
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peer group leaders. Reciprocity refers to the tendency of
nonleader members to be nominated as leaders in the next
wave by their initial group leaders (e.g., Tl: A—B; T2:
B—A, with arrows indicating the relationship from a non-
leader to a leader). Transitive triplets indicate the extent to
which a leader (C) of a group with a nonleader member (B)
as a leader of another group including A as a nonleader
member at Time 1 is likely to become a leader of a group
with A as a nonleader member at Time 2 (e.g., A—~B, B—C;
T2: A—C). Three cycles indicate the extent to which a
leader (C) of a group with a nonleader member (B) as a
leader of another group including A as a nonleader member
at Time 1 becomes a nonleader member of a group in which
A is a leader at Time 2 (e.g., T1: Tl: A—»B, B—C; T2:
C—A). Ego effects represent the tendency of students
scoring higher on specific variables (e.g., gender, social
competence) to have group leaders. Alter effects represent
the likelihood of students scoring higher on specific vari-
ables to be group leaders. Ego x Alter effects refer to the
tendency of students with specific characteristics to be
nominated as leaders by group members with similar
characteristics. Same gender effect represents the tendency
to have same-gender leaders in the group.

Results
Descriptive Data

Of the 948 students who participated in both the original and
follow-up studies, the missing data rates were relatively low,
with 3.1% missing for both T1 and T2 in leadership nomi-
nations, peer-assessed social competence, aggression, and
shyness. Missing rates for academic performance were 11.5%
at T1 and 8.1% at T2. For loneliness, the missing rates were
3.6% at both T1 and T2. Little’s MCAR test (Little, 1988)
indicated that the missing data were completely at random,
x2(72) =40.06, p =0.999. The SIENA software was used to
address the missing data in the analyses.

In the sample, 241 students (25.4%) were reported as
leaders at Time 1, and 247 students (26.1%) were reported as
leaders at Time 2. Of the students, 739 (78.0%) at Time 1 and
738 (77.8%) at Time 2 were reported as nonleader members
led by a leader. From the reports, 37.7% and 39.7% were
boys with boy leaders, 53.1% and 45.1% were girls with girl
leaders, 6.0% and 10.2% were boys with girl leaders, and
3.2% and 5.0% were girls with boy leaders at Times 1 and 2.
Students on average were associated with one peer group
leader. The proportion of leader-nonleader relationships that
were reciprocated was approximately 8.4% and 7.3% at each
time. In examining the dyadic nomination data, the Jaccard
index was approximately 0.21, suggesting a low stability in
the leadership connections over time (i.e., 21% of leadership

relationships were from same nonleader-leader pairs across
the time points). At the individual level, the correlation
between the counts of peer group leader nominations
received at Times 1 and 2 was 0.567 (p <0.05), indicating a
moderate continuity in leadership status.

Means and standard deviations of the attribute variables
and their correlations are presented in Table 1. The results
from the Analysis of Variance (ANOVA) indicated that, at
both time points, girls had significantly lower scores on
aggression and significantly higher scores on social compe-
tence, shyness, and academic performance than boys. The
variables were correlated weakly to moderately, indicating that
they represented related but distinct aspects of adjustment.

The classroom intraclass correlations (ICC) were less than
0.05 for all the variables, indicating no cluster effects for the
classroom in the present study (e.g., Hox, 2010). Further-
more, the homogeneity for parameters related to the leader-
ship network effects (density, reciprocity, transitivity effect,
and three-cycle effects) was tested using sienaTimeTest
function. The results indicated no significant variations in the
network  structural  parameters across  classrooms,
¥*(72) =92.28, p =0.054, suggesting that the dynamics of
leadership networks were consistent across classrooms.

Social Network Analysis

The results based on Rsiena analysis are presented in Table 2,
including the estimates and standard errors for the effects.
The estimates can be interpreted as log odds of a student
would change their group leader (in case of the network
dynamic part of the model). Odds ratios can be obtained by
taking the exponential of the parameter estimates. With all
parameter convergence t-ratios below 0.1 and overall
maximum convergence ratios of 0.262, the model fit indi-
cators confirm satisfactory convergence as per guidelines
(Snijders et al., 2010). The results of the goodness-of-fit
tests are presented in the Appendix.

The reciprocity effect was positive, suggesting that
nonleader group members tended to be reported as leaders
by their leaders in return. There was a significant and
positive transitivity effect, and a significant and negative
three-cycles effect. The results indicated that when indivi-
dual C was a leader of a group in which individual A’s
leader was a nonleader member at Time 1, individual C was
more likely than others to become a leader of a group in
which individual A was a nonleader member at Time 2,
while individual A was less likely than others to become a
leader of a group in which individual C was a nonleader
member at Time 2.

Positive alter effects were found for social competence,
with an Odds Ratio (OR) of 1.13 (exp(0.12)), and aggres-
sion, with an OR of 1.09 (exp(0.09)), and a negative alter
effect was found for shyness, with an OR of 0.88
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Table 1 Descriptive Statistics and Correlations among Attribute Variables

1. 2. 3. 4. 5. 6. 7. 8. 9. 10
Time 1
1. Social competence
2. Aggression 0.10™
3. Shyness 0.117 0.05
4. Academic 042" —0.10""  —0.04
performance
5. Loneliness —0.26™"  0.05 0.10" —0.28"
Time 2
6. Social competence 0.78" 0.12" 0.09" 0.38" —0.25™"
7. Aggression 0.07" 078" 0.00 —0.10"™  0.01 0.08"
8. Shyness 0.12" —0.02 0.57°" —0.01 0.04 0.16™ —0.02
9. Academic 0.44™ —0.09""  0.02 0.65"" —0.25™" 042" —0.10"  0.03
performance
10. Loneliness —0.16"™"  0.05 0.11" —0.15™  0.50™ —0.19""  0.06 0.16™" —0.22"™"

Boys Mean (SD)
Girls Mean (SD)
F-value

24.56

31.39"

43.43

2.40 (0.80) 2.42 (1.43) 2.33 (0.76) 5.03 (1.44)
2.76 (1.32) 2.02 (0.60) 2.80 (1.31) 5.87 (1.46)

sekon

69.27

3.30 (1.54) 2.50 (0.89) 2.61 (1.34) 2.43 (0.76) 5.42 (1.47) 2.95 (1.52)
3.13 (1.50) 2.70 (1.34) 2.18 (0.56) 2.80 (1.30) 6.17 (1.36) 2.9 (1.54)

3.06 10.66™ 40.11°" 0.11

sk

29.80°

56.87

"p<0.05, “p<0.01, “p<0.001

(exp(—0.13)). The results suggested that adolescents higher
on socially competent or aggressive behaviors were more
likely (1.13 and 1.09 times, respectively) to be identified as
group leaders whereas adolescents higher on shyness were
less likely (0.88 times) to be group leaders. There was a
significant gender alter effect, with an OR of 1.35
(exp(0.30)), suggesting girls were more likely (1.35 times)
than boys to be peer group leaders. The alter effects were
not significant for academic performance or loneliness.

Social competence, aggression, shyness, academic per-
formance, loneliness, and gender were not significantly
associated with the likelihood of being a nonleader member
in a group with a leader, as evidenced by the non-significant
ego effects. The non-significant ego and alter interaction
effects and same gender effect indicated non-significant
leadership relationship between adolescents with similar
levels of social competence, aggression, shyness, academic
performance, loneliness, or the same gender. The interac-
tions among the variables, such as the interaction between
social competence and aggression, were considered in the
initial analyses. The findings indicated that the interaction
effects were not significant, and thus were not included in
the final analyses.

Discussion
Research on leadership within adolescent peer groups is

limited, relative to studies conducted in broader contexts
such as school and classroom. This study sought to fill the

@ Springer

gap by exploring peer group leadership and its associations
with social, school, and psychological characteristics in
early adolescents. The study’s design allowed for analysis
of leadership within specific peer groups, providing a better
understanding of group leadership dynamics. The results
indicated that peer group leadership was fluid and hier-
archical. The results also showed that adolescents exhibiting
higher levels of social competence and aggression and
lower levels of shyness were more likely than others to
obtain peer group leadership roles, indicating the selective
nature of peer group leadership. The findings supported and
broadened the bi-strategic perspective (Hawley & Bower,
2018) on the significance of specific social characteristics
for attaining leadership status in adolescents’ peer groups in
Chinese context.

Features of Peer Group Leadership

The results first showed low stability during the one-year
period in group leader nominations at the dyadic level, as
indicated by the Jaccard index, indicating the fluidity of
peer group leadership among adolescents. However, when
examined at the individual level, the number of leadership
nominations received by adolescents showed moderate
stability over time. The results indicated that whereas group
leaders may be consistently recognized by their peers for
their leadership qualities, the specific groups or individuals
they lead can change. As adolescents’ peer groups are
formed spontaneously out of common interests (Rubin
et al., 2015), leadership in the group is likely influenced by
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Table 2 RSiena Results Concerning Effects of Social Competence,
Aggression, Shyness, Academic Performance, and Loneliness on Peer
Group Leadership

Effects Est. SE
Network Effects

Density —2.39"  0.06
Reciprocity 1147 0.13
Transitivity 077" 0.10
Three-cycles —1.29"" 030
Selection Effects

Social competence alter 0.12™  0.03
Social competence ego —0.02 0.04
Social competence ego x Social competence alter —0.02 0.03
Aggression alter 0.09™ 0.03
Aggression ego 0.04 0.04
Aggression ego x Aggression alter —0.04 0.06
Shyness alter —0.13" 0.05
Shyness ego —-0.01 0.05
Shyness ego x Shyness alter 0.05 0.06
Academic performance alter 0.05 0.04
Academic performance ego 0.01 0.04
Academic performance ego x Academic —0.02 0.03
performance alter

Loneliness alter 0.01 0.03
Loneliness ego —0.01 0.04
Loneliness ego x Loneliness alter —0.01 0.03
Gender alter (0 = boys, 1 = girls) 0.30™"  0.08
Gender ego (0 = boys, 1 = girls) 0.10 0.09
Same gender —0.01 0.06

“p<0.05, “p<0.01, “p<0.001

specific activities and contexts, which provides opportu-
nities for group members to obtain leadership roles. Relat-
edly, the results about the positive reciprocity effect suggest
that group leaders tend to select nonleader group members
as their leaders in return, indicating leadership is often
shared among group members (Derue & Ashford, 2010).
The significant positive transitivity effect and the nega-
tive three-cycles effect together suggest that the leader of an
individual’s leader tends to become the individual’s direct
leader later whereas it’s less common for an individual to
obtain leadership over his or her leader’s leader. These
results indicate a hierarchical pattern of leadership among
and within peer groups. In this pattern, a group leader (B)
may serve as a bridge linking the nonleader members (A) in
his or her group with the higher-ranking leader (C) of a
group including B as a member. The dynamics of group
leadership may occur in different manners: C may take on
B’s leadership role to lead A; A may form a direct bond
with C; or B may facilitate a connection between A and C,
thereby establishing a pathway for leadership influence

from A to C. However, the likelihood of A being a leader in
a group including C is low.

In short, the results of the study indicated group leader-
ship dynamics that have implications for early adolescents’
social relationships at the group level. Changes in group
leadership may bring about different experiences of group
leaders and members in the new context.

Relations between Peer Group Leadership and
Social, School, and Psychological Characteristics in
Chinese Early Adolescents

The present study revealed that, after structural effects were
controlled, social competence and aggression positively pre-
dicted later leadership, whereas shyness negatively predicted
later leadership. The positive predictive effect of social
competence aligns with the literature indicating that socially
competent students, who are often active in peer interaction
and willing to contribute towards group goals, provide ben-
efits to their peers, and share resources fairly, are likely to
attain leadership status (Price & Van Vugt, 2014). The posi-
tive association between aggression and peer group leadership
suggests that adolescents may also employ aggression to gain
group compliance and acquire leadership roles (Hawley,
2014). Aggressive adolescents may use aggressive tactics to
exert power and control within the group whereas group
members may view aggressive leaders aiding their group in
achieving shared goals by intimidating outsiders to protect
group interests (Hawley, 2014). In contrast to social compe-
tence and aggression, shyness, characterized by wary and
anxious reactivity in challenging social situations (Rubin
et al., 2009), appears to impede the attainment of leadership.
As indicated earlier, although shyness was traditionally
valued and encouraged in Chinese society, it has been
increasingly regarded as maladaptive with the recent social
change that emphasizes individual assertiveness and self-
confidence (Chen, 2023). In peer group context, shy adoles-
cents may be viewed as unable or unwilling to lead group
activities, carry out leadership responsibilities, and make
contributions to achieve group goals. Consequently, shy
adolescents are less likely to be selected as leaders for groups.
These arguments were consistent with the dominance and
prestige perspective on leadership (Cheng et al., 2013).
Dominance, characterized by the use of coercion and intimi-
dation, and prestige, which involves demonstration of com-
petence to earn respect, are two main pathways for individuals
to acquire leadership status (Cheng et al., 2013). This per-
spective is supported by the results concerning the positive
effects of social competence and aggression and the negative
effects of shyness, which may indicate low levels of dom-
inance and prestige, in predicting later peer group leadership.

The results of the present study showed that the predictive
effects of academic performance on peer group leadership
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were not significant, which was inconsistent with the
hypotheses. The academic norms of peer groups were found
to play a significant role in shaping group activities and
individual behavior and performance in Chinese schools in
the late 1990s to early 2000s, suggesting that academic
orientation was a salient feature of peer group functioning
(Chen et al., 2008). In a recent study, however, it was found
that group social competence became more important than
group academic competence in predicting individual school
and psychological outcomes in Chinese early adolescents (Liu
et al., 2023). As China changes toward a competitive market-
oriented society, social competence is required to achieve
success and is thus increasingly appreciated (Liu et al., 2023).
The results of the present study suggest that whereas
emphasis on social competence in the new context may
enhance its significance for group functioning, the declined
salience of academic performance may weaken its role in the
attainment of peer group leadership. Given the informal nat-
ure of peer groups, it is possible that group members do not
prioritize academic work in group activities and do not view
academic performance of the leader as a crucial attribute to
help achieve group goals.

The results showed a non-significant association between
loneliness and peer group leadership. In Chinese society,
children’s and adolescents’ psychological wellbeing has tra-
ditionally been regarded as unimportant and neglected, which
may still play a role in social interactions today (Chen, 2023).
Adolescents may be hesitant to openly share their feelings of
loneliness with peers. Moreover, when adolescents express
their feelings of loneliness, peers may not view them as
important in determining their leadership selections. Never-
theless, as psychological wellbeing has been receiving
increasing attention in China (Cai et al., 2020), researchers
should investigate the relations between loneliness and other
psychological problems and group leadership in the future.

The results showed non-significant ego effects of the
social, academic, and psychological variables, suggesting
that these variables did not significantly predict the like-
lihood of being associated with peer groups with a leader. In
other words, nonleader members within these groups might
have diverse characteristics and the specific characteristics
of nonleader members might not significantly affect group
leadership dynamics. The results also showed non-
significant ego and alter interaction effects, suggesting
that similarities in social, school, and psychological char-
acteristics were not a major factor in guiding adolescents’
choices of group leaders. Given the findings on the simi-
larity of members in peer groups (Low et al., 2013), it seems
to be the case that adolescents use different criteria to select
group members and leaders. Considering the significant
alter effects that indicate leaders were more socially com-
petent and aggressive and less shy than others and non-
significant ego and alter interaction effects, it appears that

@ Springer

peer group leaders exhibit distinctive social behaviors and
that the selection criteria for leaders may not be affected by
group members’ characteristics.

Finally, the results showed that girls were more likely
than boys to be group leaders. It is possible that, due to
gender stereotypes that girls are more interested in main-
taining social relationships (Wang et al., 2023), girls may be
more likely than boys to be expected to take leadership roles
in their peer groups. This expectation may increase girls’
opportunities to obtain leadership.

Limitations and Future Directions

Several limitations and weaknesses in the study should be
noted. First, the analysis relied on an unweighted network
approach to identify leadership links between adolescents.
This approach did not consider the strength of leadership
relationships, such as the intensity or frequency of leadership
interaction. Future studies may use different methods in data
collection to allow for analysis of weighted networks.

Second, peer nominations were used in this study to
assess adolescents’ peer group leadership, reflecting peers’
subjective perceptions of leadership roles. Researchers
should use other assessments, such as observations (e.g.,
Brummelman et al., 2021), to obtain more objective infor-
mation about group leadership. For adolescents’ character-
istics, data were collected from different sources, including
peer assessments, teacher ratings, and self-reports. Each
type of data may be prone to different biases, which should
be considered in understanding the results. Future studies
may also incorporate different assessments in analysis to
enhance the robustness of results.

Third, based on the literature (Hawley, 2014), the attain-
ment of peer group leadership was discussed in terms of the
processes such as perceptions of group members and inter-
actions between leaders and peers within and outside groups.
However, these processes were not directly examined in this
study. For example, although peer assessments were used to
measure adolescents’ aggression based on the perceptions of
classmates, the assessment did not identify specific targets and
motivations underlying the behavior. It is unclear whether
adolescents used aggression to gain compliance from their
group members or to intimidate adolescents outside their peer
groups for the benefit of their own groups. Thus, it will be
interesting in future research to delve deeper into the social-
interactional and social-cognitive processes, perhaps using
self-reports and observations.

Fourth, the present study was conducted with early
adolescents. The experience of peer group leadership and its
relations with social, school, and psychological adjustments
are likely to vary across developmental periods. It will be
important to investigate peer group leadership in other
periods, such as middle childhood and adolescence.
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Fifth, contributions of peer group leadership to indivi-
dual development often occur in larger contexts (e.g., Rubin
et al., 2015). It will be interesting to examine how other
aspects of peer relationships, such as dyadic relationships
within the group, social networks, and norms within the
classroom, work together with peer group leadership in
contributing to individual development. The present study
focused on the dynamics between group leaders and their
nonleader group members. Relationships among nonleader
members were not examined. A future direction is to con-
duct multiple network analyses to explore both leadership
networks and peer group networks to better understand the
social structures of adolescent groups.

Sixth, a limitation of SIENA method used in the present
study is its variable-centric focus. Future research may
consider person-oriented approaches (e.g., Dong et al,
2023) to investigate the complexities of adolescent peer
group leadership profiles.

Finally, the present study focused on Chinese adoles-
cents. The results may help understand peer group leader-
ship and social behaviors contributing to group leadership
in general. Nevertheless, the study needs to be replicated in
other societies, including Western societies in which social
relationships may serve different functions in development
(Chen et al., 2018). Despite its limitations, this study makes
a substantial contribution to the understanding of peer group
leadership among Chinese early adolescents.

Conclusion

The characteristics of leadership in adolescent peer groups
remain underexplored. To fill this gap, the current one-year
longitudinal study examined peer group leadership and its
relations with individual social, academic, and psychological
characteristics in Chinese adolescents. The results showed
the fluid and hierarchical features of adolescent peer group
leadership. The results also showed that social competence
and aggression were significant and positive predictors of
the emergence of group leadership whereas shyness sig-
nificantly reduced the likelihood of becoming a group lea-
der. These results indicated the dynamic nature of peer group
leadership and the roles of specific social behaviors. As a
practical implication, although the results indicated that
social competence and aggression could contribute to the
acquisition of leadership roles, teachers and parents should
encourage adolescents to use socially competent, rather than
aggressive, strategies to seek leadership status because social
competence not only enhances their chances of becoming a
leader but also helps develop positive relationships in
broader settings. At the same time, teachers and parents may
work with adolescents to encourage them to pay attention to
prosocial and other socially competent attributes when

selecting their peer group leaders, which is likely to foster
supportive and harmonious interactions in the group.
Researchers and professionals should help shy adolescents
gain leadership experiences by providing assistance for them
to learn how to regulate their wary and anxious behaviors
and develop self-confidence in peer group interactions. More
broadly, educators and policymakers should promote con-
structive activities in youth’s peer groups. It may be an
effective strategy to design group-based education and
intervention programs with the dynamics of group leader-
ship taken into consideration.
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