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ABSTRACT
This study employs social network analysis (SNA) to identify
influential individuals and their communication patterns
within Chinese schools in Wenzhou. The research also aims
to reveal communication and advice-seeking patterns that
significantly impact the overall distributed leadership
structure and practices within the schools. The study
employed a multistage random sampling method to select
eight Chinese schools from Wenzhou, Zhejiang province. A
total of 276 teachers completed a Social Network Survey
(SNS) questionnaire, and UCINET Software was utilised to
analyse the network data. The study found that each school
exhibited a unique centrality, density, and reciprocity,
leading to different key actors. Network properties
demonstrated some associations with leadership
distributions, with centrality being particularly prominent.
Limited communication between principals and teachers
was observed, which could potentially impact the
distribution of leadership. This study provides valuable
insights into the social dynamics of key players and groups
within the network of the selected schools in China. The
research introduces social network analysis as an alternative
method for identifying the leadership practice structure in
the school domain. By measuring the overall cohesion and
fragmentation of the network, the study reveals the flow of
information and influence between individuals.
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Introduction

The adoption of collaborative and network-oriented approaches to educational
leadership is imperative for successfully addressing the intricate challenges that
schools confront and meeting the demands of evidence-based learning prac-
tices for all students (Chestnutt et al. 2023; Leithwood et al. 2023). This approach
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to educational leadership underscores the significance of the network and the
individual actors comprising it, as the strength and quality of the connections
and relationships between network actors are necessary for effective leadership
practices (Tipurić 2022). Additionally, understanding social networks requires
recognising the interdependence of individuals and their actions, the potential
for information and resource diffusion through relational ties, the impact of
relationship patterns on collaboration, and the structure of social network
models (Carolan 2014). Previous studies (eg de Jong et al. 2022; Knaub, Hender-
son, and Fisher 2018; Sinnema et al. 2020; Von Mering and 2017) have shown
that social network theory provides a useful perspective for understanding
the dynamic impact of social processes and improving organisational efforts.
Therefore, it is crucial to move beyond traditional organisational models with
simplistic notions of school leadership and observe leadership through a
network-oriented lens to empower effective leaders.

Balkundi and Kilduff (2006) argue that effective leadership involves a com-
prehensive understanding of the connections and relationships among indi-
viduals, the strength and quality of these connections, the contributions and
benefits of each individual within a network, and the presence of any divisions
or separations within the network. Despite the persistence of traditional hier-
archical leadership in contemporary school systems, which dominated from
the late 1930s to the early 1980s, distributed leadership, emphasising
various forms of collaboration and networking, presents a more intricate
approach to school organisation (Harris, Jones, and Ismail 2022). This model
enables leaders to re-examine their practice and consider the interdependence
of organisational structures and forms (Harris, Jones, and Ismail 2022; Spillane
2006). In this study, we aim to identify influential individuals within the school
network and analyse the patterns of internal networks to reveal strengths and
weaknesses in the school’s leadership structure. We adopt the theoretical foun-
dation of distributed leadership perspective and the social network theory to
inform our investigation.

Distributed leadership perspective

The literature on school effectiveness and reform widely agrees that leadership
is crucial to achieving successful school change (Fullan 2004; Heck and Hallinger
2014; Leithwood et al. 2023). Traditionally, leadership has been understood in
terms of spatial positions within an organisation, where vertical hierarchy pro-
motes control over subordinates, thereby facilitating school change. However,
limiting leadership to a vertical hierarchy poses restrictions (Harris, Jones, and
Ismail 2022). Leadership can also be horizontal, with employees or colleagues
taking charge and guiding others in the right direction. Grint (2010) argues
that leaders, regardless of their vertical rank, engage in collaborative change
without formal authority, aligning with the distributed leadership perspective.
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This perspective expands the sources of leadership beyond the principal to
include multiple individuals, such as classroom teachers and administrators,
without formal authority. The leadership practice is shaped by the actions
and interactions of all those involved in problem-solving and developmental
work (Mullick, Sharma, and Deppeler 2013). According to Harris (2005), distrib-
uted leadership has three key features: it focuses on the practice itself rather
than leadership functions or outcomes, emphasises relationships and inter-
actions among people, and concentrates on the contextual conditions in
which schools operate, as these factors shape and influence how distributed lea-
dership manifests in schools.

Spillane (2006) proposes that the distributed leadership framework encom-
passes three core components: leader, follower, and situation, all of which are
critical for analysing leadership practices (see Figure 1). It is important to note
that understanding leadership from a distributed perspective does not diminish
the influence of top leaders; rather, it elucidates the contributions of non-leader-
ship employees in facilitating an organisation’s goal attainment. Distributed lea-
dership, as an alternative framework, highlights both vertical and horizontal
leadership processes and recognises the importance of contributions derived
from both formal and informal roles (Spillane 2006). Such an approach enhances
the sophistication of leadership analysis by acknowledging the complexity of
leadership dynamics within organisations. According to Mullick, Deppeler,
and Sharma (2012), distributed leadership and social network theory comp-
lement each other by offering valuable perspectives and methodologies to
explore the complexities of leadership structures and practices within an organ-
isation. It indicates that the link between distributed leadership and social
network theory lies in their shared emphasis on understanding the importance
of relationships, interactions, and communication channels in shaping leader-
ship practices within an organisation.

Figure 1. Distributed leadership framework (adapted from Mullick, Sharma, and Deppeler
2013).
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Social network theory

According to Social Network Theory, individuals are not independent entities
but are interconnected through various types of relationships, including self-
chosen connections such as friendships, environmental ties, kinship, or depart-
mental colleague bonds (Knaub, Henderson, and Fisher 2018). These relation-
ships can positively or negatively influence individuals’ behaviour in networks
(Hangul and Senturk 2019). Actors within social networks, whether they are
people, groups, or organisations, can be analysed in terms of the interactions
they have with one another, and a wealth of information can be gleaned
from such analyses (Caduff et al. 2023). Thus, social network theory offers a
sophisticated framework for understanding the complex social dynamics that
underpin human behaviour and social structure.

The structure and quality of relational ties, along with their influence and
constraints on larger social structures, constitute a central aspect of social net-
works (Borgatti and Foster 2003; Cross, Borgatti, and Parker 2002). This frame-
work can also explain how individuals acquire, utilise, and are influenced by
relational resources (Degenne and Forse 1999). Visual representations of
social networks depict the connections between individuals within an organi-
sation. A dense network structure indicates that actors have multiple connec-
tions with each other, leading to smooth and efficient flow of information and
resources (Burt 1995). In contrast, a sparse network structure suggests that
actors are less connected, resulting in a slower and delayed transfer of
resources (Burt 1995). Actors occupying a central position within a network
tend to have more ties to other actors, offering them more opportunities to
mobilise resources (Burt 1995). While actors in marginal or isolated positions
have limited options, actors in dense networks are more likely to be con-
strained by group norms and expectations. Therefore, Liou and Daly (2018)
contend that social network theory presents a valuable perspective and a
robust set of methodologies for better comprehending the dynamic impact
of social processes and providing relevant insights for organisational improve-
ment efforts.

In the context of social network theory and its application to develop a
research methodology, Social Network Analysis (SNA) has gained considerable
popularity as a research approach across diverse fields and applications
(Hoppe and Reinelt 2010). SNA highlights the significance of informal organis-
ational structures, where influences and tasks are realised through friendships
and contacts (Hill and Martin 2014). This implies that SNA acknowledges the
interaction and overlap between formal and informal groups within an organi-
sation, where the samemembers can belong to both types of groups. Therefore,
the natural organisation emerges to fulfil socio-emotional needs that the
bureaucratic structure cannot address, fostering a sense of belonging, trust,
and understanding among employees (Hangul and Senturk 2019). However,

476



the widespread adoption of SNA has resulted in an abundance of network-
related data and findings, posing a significant challenge for researchers: how
to interpret this wealth of information and draw meaningful conclusions.

In response to this challenge, scholars like Bender-Demoll (2008) have under-
taken the task of synthesising and consolidating a wide spectrum of SNA
research. Through this endeavour, they aim to extract common themes and
trends from numerous individual studies, offering valuable insights into the
dynamics of social networks. Similarly, Kilduff and Tsai (2003) conduct an
in-depth exploration of the science of SNA and undertake a more extensive
synthesis of SNA research, with a particular emphasis on organisational net-
works. Through their comprehensive analysis, they go beyond individual
study results and explore the theoretical and methodological underpinnings
of SNA.

Using SNA to study leadership practices in K-12 education

In the context of K-12 education reform, social networks have become vital for
educators to communicate and seek advice, providing access to new ideas and
perspectives that can enhance their work (Alexiev et al. 2010). Networks are
believed to foster a positive campus climate and improve student outcomes
(Daly et al. 2014). Informal social networks demonstrate typical communication
patterns, such as social gatherings, private exchanges, and social media plat-
forms like WeChat, as opposed to formal, structured meetings. These models
facilitate the establishment of long-term interpersonal relationships, enabling
the transfer and exchange of tacit knowledge and complex information
crucial for organisational learning and innovation (Finnigan and Daly 2012;
Tsai and Ghoshal 1998). Therefore, in addition to individuals with clearly
defined roles critical to organisational effectiveness, attention should be
given to the informal network formed by spontaneous relationships among col-
leagues sharing common interests. These relationships can promote mutual
understanding and enhance the overall functioning of the organisation
(Cross, Borgatti, and Parker 2002; Schermerhorn et al. 2002).

When applied to studying leadership practices in schools, SNA allows
researchers to diagnose the school’s current operational state by examining
the network’s shape, structure, density, and location (Chestnutt et al. 2023;
Quardokus Fisher et al. 2019). SNA also reveals the informal organisational
structure within the school and identifies who occupies the central position
in the social network and thus has a greater influence on other faculty
members. This approach facilitates the formation of a more cohesive and col-
laborative environment that harnesses a broader range of resources, leading
to the transformation and development of the school (Sinnema et al. 2020).
That means by applying social network analysis to the study of distributed
leadership, researchers and practitioners can gain valuable insights into
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how information, authority, and decision-making flow through the network of
staffs of a school (Chestnutt et al. 2023). In response to the need to under-
stand how information, authority, and decision-making flow through the
school network in China, the present study investigates the following research
questions:

(1) Who are the influential individuals within the school networks of Chinese
schools in Wenzhou, and how do their leadership roles and contributions
differ from other actors?

(2) What are the communication patterns between influential individuals and
other actors in the schools, and how do these patterns influence the
overall leadership practice structure?

(3) How do centrality, density, and reciprocity within the social network of
Chinese schools in Wenzhou impact the distribution of leadership roles
among key actors?

Methodology

Research procedure and measurements

This study employs SNA as its research method, utilising a Social Network
Survey (SNS) specifically designed for this purpose. The approach aims to
explore leadership in a distributed manner and identify individuals responsible
for managing and leading an organisation with significant influence over its
members. To achieve this, the Social Network Questionnaire used in the study
was adapted from Pitts and Spillane (2009) and the School Staff Social
Network Questionnaire developed by Mullick, Deppeler, and Sharma (2012).
To incorporate the unique Chinese school background and culture, the ques-
tionnaire was translated into Chinese and pilot-tested in a school to ensure
clarity and eliminate any language that might cause confusion.

The SNS comprised inquiries designed to comprehend connections between
members of school communities and potential influences. Participants were first
asked to identify individuals they typically sought help from when encountering
teaching and non-teaching complex problems in their day-to-day working life,
emerging collaborative leaders in their school, and types of leadership com-
munication used in their schools. Next, each participant identified the primary
benefit they currently receive from the organisational leadership network func-
tioning, as shown in Table 1. Specifically, respondents were queried regarding
how their colleagues aided and supported them in their work, the value of
the information provided, and how often such individuals furnished helpful
information (ie ‘very frequently,’ ‘often,’ or ‘occasionally’). Additionally, respon-
dents were asked to identify the person(s) they most frequently consulted for
guidance when making significant school-related decisions during the past
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six months and from whom they sought advice and suggestions when imple-
menting new education and teaching policies during the same period.

Sample and data collection

A multi-stage method was employed to select schools for the research sample in
this quantitative study. Specifically, the study targeted four districts covering
eight schools (five primary schools and three middle schools) located in
Wenzhou, Zhejiang Province. Schools A and B (ie alphabets used as pseudonyms)
were selected randomly from Ouhai District, while School C was chosen from
Taishun County. Schools D and E were from Longwan District, and Schools F,
G, and H were selected from Ruian City. The researchers adhered to ethical guide-
lines established by their affiliated university and the Bureau of Education in
Wenzhou when approaching all teachers in the selected schools to participate
in the study. A total of 276 samples were administered, indicating that this
study concentrated on the participation of at least 50% of the teachers and
school leaders. Data were collected in Chinese using a Chinese online survey
application called ‘Wen Juan Xing’ (Questionnaire Star). The demographic charac-
teristics of the samples (see Table 2) indicate two prominent similarities: the

Table 1. Functions in organizational leadership network.
Leadership
practice

Functions: Leaders-
followers’ interactions Description of the function

Setting directions Receiving information Receiving information to solve problems or capitalize on
opportunities in a school allows teachers to comprehend
their roles, make informed decisions, and align their efforts
with the school’s goals.

Access to decision-makers Access to decision-makers to move plans involves open
communication lines that support teachers to share ideas,
provide feedback, and contribute to decision-making
processes.

Diplomatic/Strategic
support

Diplomatic support refers to decision-makers endorsing,
backing, and advocating for teachers, providing resources,
removing obstacles, and offering guidance to ensure their
success.

Problem-solving
interactions

Problem-solving interactions in any school context refer to
collaborative processes and exchanges when teachers and
leaders come together to address and resolve the school’s
challenges, issues, or problems.

Inspiring and
motivating

developmental feedback Developmental feedback refers to feedback provided to
teachers within a school to foster their professional growth,
improve their skills, and enhance their performance.

Personal support to remain
on track

Personal support to remain on track refers to the assistance,
encouragement, and resources teachers provide to help
them stay focused, motivated, and productive in pursuing
their goals and objectives. It involves various forms of
support tailored to a teacher’s specific needs, challenges,
and aspirations.

Praise and positive remarks Praise and positive remarks refer to the recognition and
appreciation given to teachers for their accomplishments,
efforts, and positive contributions. Praise and positive
comments create a positive work environment and
encourage teachers to continue their significant
performance.
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majority of teachers hold a bachelor’s degree, and the proportion of female tea-
chers is relatively high across all schools. The study also highlights three signifi-
cant distinctions among the schools: years in the current position, years of
work experience, and the age of teachers.

Data analysis

As mentioned above, the study employed a comprehensive methodology to
analyse social network patterns among participants across multiple schools.
This study used UCINET Software to analyse social networks. Organising rela-
tional information about network participants into a matrix that detailed how
each participant was related to other participants in a particular position and
how often they sought help and advice from each other determined the net-
work’s centrality, density, and reciprocity. This data was plotted using UCINET
(Borgatti, Everett, and Freeman 2002) to calculate the complex relationships
and communication patterns among teachers, teacher leaders, and leaders
within and between different schools. By identifying influential and connected
participants within the leadership network, the analysis offers strategies for
improving communication and collaboration among participants in different
organisational positions.

Findings

Visual analysis of social network

SNA is a comprehensive framework comprising theories, tools, and processes
aimed at elucidating network relationships and structures (Hoppe and Reinelt

Table 2. Sample characteristics.
A

N = 89
B

N = 18
C

N = 33
D

N = 24
E

N = 25
F

N = 18
G

N = 12
H

N = 56

Years in current position
0–3 Years 17% 17% 6% 21% 44% 0% 25% 11%
4–9 Years 37% 27% 33% 25% 32% 78% 17% 21%
10+ Years 46% 56% 61% 54% 24% 22% 58% 68%

Years in education field
0–3 years 6% 11% 3% 17% 32% 0% 17% 9%
4–9 years 54% 33% 33% 33% 24% 67% 16% 27%
10 + years 40% 56% 64% 50% 44% 33% 67% 64%

Highest level of education
College 6% 22% 27% 29% 40% 11% 58% 38%
Bachelor 79% 78% 70% 71% 56% 89% 42% 58%
Master 15% 0% 3% 0% 4% 0% 0% 4%

Age
21–30 33% 11% 12% 8% 28% 22% 8% 4%
31–40 38% 78% 39% 63% 44% 78% 25% 30%
41–50+ 29% 11% 49% 29% 28% 6% 67% 66%

Gender
Male 27% 11% 39% 8% 12% 11% 25% 23%
Female 73% 89% 61% 92% 88% 89% 75% 77%
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2010). Within a network, nodes represent employees in schools or can symbolise
events, ideas, objects, and more. The links between nodes denote the relation-
ships connecting them. Line lengths and node positions in the social graph
reflect connection frequency, with closely located nodes connected by
shorter lines indicating stronger relationships and more frequent communi-
cation among workers (Brandes and Erlebach 2005). Bridgers, who play a
crucial role in leadership networks, are often overlooked due to the invisibility
of their significant ties when merely counting the number of relations. Detect-
ing Bridgers is an essential SNA application, as they serve as valuable key infor-
mants during evaluations, possessing access and knowledge of the broader
network. Bridgers are typically identified using the betweenness centrality cal-
culation (Freeman 1978), which highlights their vital role as relay points
between other network members. Additionally, SNA metrics such as density,
the number of links in a network divided by the maximum possible number
of links (Hoppe and Reinelt 2010), and degree centrality, commonly used to
study team leadership (Carson, Tesluk, and Marrone 2007), are crucial in the
analysis. It is important to note that this paper’s SNA metrics assume that the
network’s number of nodes and links is known, and the maximum possible
number of links in an undirected network is N(N−1)/2, while for a directed
network, it is N(N−1).

Position, communication and function

In Figure 2, the network analysis of different schools’ leadership structures
reveals that School A’s principal and teacher occupy significant positions
in the network, with key communication from the vice-principal, director
of academic affairs, subject group leader, director of political and edu-
cational affairs, and staff logistics. However, the Teacher Union chairperson
has limited communication, and other staff members are at the periphery,
indicating a need for increased contact with the principal and teacher. In
School B, the principal and teachers have considerable influence, with reci-
procal relationships observed with the subject group leader, director of aca-
demic affairs, and director of students’ affairs division. Nevertheless, the
head teacher’s peripheral position indicates the necessity for more inter-
action with the principals and teachers frequently with the vice-principal,
director of school affairs, teachers, director of academic affairs, and director
of political and educational affairs. The teacher shows the highest connec-
tion degree, suggesting the need for better communication with other
members.

In School D, the principal, vice-principal, and director of school affairs hold
pivotal positions, while other members are peripheral, calling for improved
communication. Similarly, in School E, the principal and director of logistics
are crucial, and reciprocal relationships exist between the principal and the
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vice-principal, head teacher, and director of school affairs. School F highlights
the principal as the core member with the most decisive influence, and the prin-
cipal has the closest connections to various positions. In School G, the principal
and vice-principal significantly influence the organisation, with the vice-princi-
pal closely connected to the director of academic affairs. The network

Figure 2. Job positions in the school.
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diagram suggests a stable relationship among all members, though the youth
leagues require more communication. Finally, in School H, the principal holds
the central position, exercising the highest level of influence and control,
while the secretary of the party committee needs more communication with
the principal.

Figure 3. School personnel interactions.
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Based on the findings presented in Figure 3, the analysis of ‘school personnel
interactions’ reveals the communication methods employed by school person-
nel when reaching out to individuals they interact with most frequently.
Notably, schools E, F, and G show a tendency to refrain from using email for
such interactions, and although other schools do use email, its usage remains
infrequent. Instead, most schools prefer utilising WeChat and engaging in
face-to-face interactions more frequently, with phone calls being another com-
monly adopted mode of communication. Furthermore, schools A and C exhibit
the lowest density, indicating sparse or infrequent connections between nodes
within their networks. Conversely, school B stands out with the highest density,
signifying more frequent and complex relationships between nodes. School H,
on the other hand, boasts the highest number of links per node, suggesting that
this may lead to a greater frequency of intricate information exchange and inter-
action within the network.

In Figure 4, the analysis of ‘function’ illustrates the primary benefits obtained
by school personnel. Across all schools, most school personnel receive fewer
benefits from access to decision-makers that allow them to advance their
plans and diplomatic support that enables plan advancement. However,
schools B, F, and H exhibit a more even distribution of benefits across the
seven aspects. Schools A and C have the lowest density, indicating sparse or
infrequent connections between nodes within their networks. On the contrary,
school B stands out with the highest density and the most significant number of
links per node, indicating frequent and complex relationships between nodes.
This likely leads to more frequent and intricate information exchange and inter-
action within the network.

Centrality analysis

The centrality networks of School A and H were selected as samples to investi-
gate school structures in this study. Upon analysing the centrality network
measures for School A (see Table 4), it was observed that the principal held
the highest out-eigenvector, while the teacher had the highest in-eigenvector,
indicating that both wield significant influence within the school network. As
explained by Kolleck (2016), centrality measures the extent to which an actor
or group controls power or influence within a network by assessing their
level of control. In the context of networks, Degree Centrality quantifies the
amount of information an actor receives from others (see Table 3).

In contrast, Betweenness measures how often an actor assumes connecting
positions between actors who are not directly connected. Closeness, on the
other hand, assumes that a node’s centrality is determined by its distance
from other nodes. Additionally, Eigenvector measures influence based on the
central value of an actor’s contacts. Furthermore, the principal demonstrated
the highest out-degree, implying that they are more attentive to other
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individuals in the school network and possess strong communication skills. As a
leader, the principal can gather more information from other participants to
benefit the school’s development. Conversely, the teacher exhibited the
highest in-degree, suggesting that they are the most engaged and invested
members within the network. The teacher’s higher betweenness centrality
than the principal indicates a greater activity as an intermediary. Moreover,
the principal’s highest out-beta centrality implies their ability to influence
others in the network and assume distributed leadership roles (Table 4).

Figure 4. Function.
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Upon analysing the centrality network measures for School H (Table 5) above,
it was found that the principal held the highest out-eigenvector, while the
teacher had the highest in-eigenvector, indicating that both play significant
and influential roles in the school network. Furthermore, the principal’s
highest out-degree and betweenness centrality suggest that they prioritise
the well-being of others in the school network and contribute to the school’s
overall growth. However, the highest in-degree was observed for teachers,
implying that they are the most attentive and involved network members.
Additionally, the principal’s highest out-beta centrality highlights their ability
to influence others in the network and assign leadership roles.

Reciprocity analysis

Reciprocity measures how much individuals in a network recommend each
other for giving or receiving advice (see Table 6). Among all schools, School B
demonstrates the greatest level of reciprocity, while School F has the lowest.
Specifically, 33% of participants in School B had mutual connections with all
other participants, indicating a greater consistency in staff giving and receiving
advice. In contrast, only 5% of participants in School F had reciprocal connec-
tions, suggesting disparities in the number of staff members who gave or
received advice from one another.

Density analysis

The data from the eight schools exhibit a range of network connectivity, varying
from low to high. Additionally, with the exception of School E, all schools had
participants with a density of zero, suggesting that they were only connected
to one other participant in the school network and occupied peripheral pos-
itions in the network (see Table 7). A comparison of the overall network
density across the eight schools reveals that participants in School H are less
interconnected, while those in School G are more tightly linked.

Discussion

While the focus of mapping the leadership structure includes various positions,
the analysis of communications and functions within Chinese schools via SNA

Table 3. Social network analysis indicators.
Category Common explanations

Degree Centrality Sociality, popularity
BetaCent Ability to distribute leadership
Closeness Close relationships with others in the organization
Eigenvector Reputation, influence
Between Prosocial behavior
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Table 4. Centrality properties school (A).
OutDegree Indegree OutBeta InBeta OutCloseness InCloseness OutEigenvector InEigenvector Between

Accountant 0 1 0.000 239.684 56 39 0.000 0.155 0.000
GL (Sec) 0 1 0.000 239.684 56 39 0.000 0.155 0.000
Chairman (TU) 0 2 0.000 585.028 56 34 0.000 0.378 0.000
Head-Teacher 1 4 332.610 992.759 32 34 0.163 0.641 0.000
Director (SA) 2 5 787.485 1065.507 26 33 0.386 0.687 2.783
Director (Log) 6 2 1490.574 452.397 22 38 0.730 0.292 2.817
Sec (YLC) 0 1 0.000 345.344 56 35 0.000 0.223 0.000
GL (C.prep) 3 2 757.227 341.063 28 38 0.371 0.220 0.950
Principal 13 5 2045.574 1075.728 15 33 1.000 0.694 40.633
Teacher 9 9 1494.534 1551.926 19 29 0.731 1.000 40.783
Director (Pol & Edu) 0 6 0.000 1290.709 56 30 0.000 0.832 0.000
GL (Subject) 5 4 1135.996 874.417 23 34 0.556 0.564 4.533
VP 5 4 1224.576 881.424 23 34 0.600 0.569 0.917
Staff (Log) 3 2 768.701 316.360 28 38 0.377 0.204 1.250
Director (AA) 6 5 1168.925 954.173 25 33 0.572 0.615 6.333

Note: GL (Sec) – Group Leader (Security), TU – Teacher Union, SA – School Affairs, Log – Logistics, Sec (YLC) – Secretary (Youth League Committee), GL (C. prep) – Group Leader (Course Prep-
aration), Pol & Edu – Political and Educational Affairs, VP – Vice-Principal, AA – Academic Affairs.
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Table 5. Centrality properties school (H).
OutDegree Indegree OutBeta InBeta OutCloseness InCloseness OutEigenvector InEigenvector Between

GL (Sec) 1 2 384.385 605.674 47 52 0.206 0.589 0.000
Chairman (TU) 0 2 0.000 556.158 68 51 0.000 0.541 0.000
Head-Teacher 3 1 1038.747 266.160 33 56 0.554 0.259 0.000
Director (SA) 3 2 804.166 556.158 42 53 0.430 0.541 0.000
Director (Log) 0 1 0.000 266.160 68 54 0.000 0.259 0.000
Sec (YLC) 2 0 803.166 0.000 41 68 0.430 0.000 0.000
GL (C.prep) 0 2 0.000 354.666 68 53 0.000 0.344 0.000
Principal 16 4 1879.635 806.523 20 50 1.000 0.784 71.500
Teacher 4 6 1166.122 1029.639 32 48 0.622 1.000 31.500
GL (Subject) 0 3 0.000 740.006 68 50 0.000 0.720 0.000
VP 3 1 1004.353 266.160 33 56 0.536 0.259 0.000
Staff (Log) 0 1 0.000 266.160 68 54 0.000 0.259 0.000
Director (AA) 0 1 0.000 266.160 68 54 0.000 0.259 0.000
Counselor (YP) 0 1 0.000 266.160 68 54 0.000 0.259 0.000
Director (R&D) 0 3 0.000 694.180 68 49 0.000 0.675 0.000
Director (Acd) 5 5 1270.738 879.028 31 49 0.678 0.854 19.000
Grd L 0 1 0.000 266.160 68 54 0.000 0.259 0.000
Director (TA) 0 1 0.000 266.160 68 54 0.000 0.259 0.000

Note: GL (Sec) – Group Leader (Security), TU – Teacher Union, SA – School Affairs, Log – Logistics, Sec (YLC) – Secretary (Youth League Committee), GL (C. prep) – Group Leader (Course Prep-
aration), VP – Vice-Principal, AA – Academic Affairs, YP – Young Pioneers, R&D – Research and Development, Acd – Academic, Grd L – Grade leader, TA – Teaching Affairs.
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clarifies that certain schools are in the early stages of implementing distributed
leadership, emergent teacher-leader roles, or mutual communications within a
flat school structure in this study. The findings also reveal that some schools are
in the early stages of implementing distributed leadership, emergent teacher-
leader roles, or mutual communications within a flat school structure.
However, a significant number of schools continue to adopt the traditional ver-
tical design with top-down communications. These results align with previous
research, indicating the pivotal role of highly central staff members within a
school’s leadership team (Chestnutt et al. 2023; de Jong et al. 2022), particularly
those formally appointed to perform primary counseling functions, placing
them at the centre of the school’s counseling network (Knaub, Henderson,
and Fisher 2018; Ortega, Thompson, and Daniels 2019).

To determine the influence of actors in a particular information flow, we need
to consider their relative position (Kolleck 2016). Research results have shown
that the principals of the eight schools have the highest contribution.

Table 6. Reciprocity properties.
A B C D E F G H

Whole Network 0.2619 0.3333 0.0889 0.1667 0.1613 0.0500 0.2308 0.2333

Table 7. Density properties.
A B C D E F G H

Whole Network 0.252 0.222 0.180 0.167 0.231 0.135 0.291 0.121
Accountant 0.000 – 1.233 1.000 0.500 5.167 – –
GL (Sec) 0.000 – 0.750 – 5.167 0.000 1.200 37.000
Chairman (TU) 27.500 3.500 1.533 0.000 – 0.000 0.667 8.000
Head-Teacher 7.250 0.000 – 0.500 5.500 – – 3.833
Director (SA) 6.500 – 0.900 0.569 0.733 1.433 – 9.333
Director (Log) 4.967 3.500 2.167 0.000 0.678 2.650 1.083 0.000
Sec (YLC) 0.000 – 0.000 – – – – 7.000
GL (C.prep) 4.300 – 1.750 0.000 0.500 – – 15.000
Principal 0.679 0.381 0.379 0.464 0.264 0.091 0.321 0.138
Teacher 0.750 0.267 0.522 0.933 0.500 2.083 0.524 1.500
Director (Pol & Edu) 5.100 – 1.300 0.000 1.833 0.000 1.417 –
GL (Subject) 3.857 0.500 0.000 1.000 13.000 0.000 – 3.500
VP 3.262 – 0.333 0.500 1.119 3.667 0.339 12.500
Staff (Log) 5.450 0.000 2.667 – – – 1.667 0.000
Director (AA) 2.583 3.500 1.850 1.200 1.833 – – 0.000
Counselor (YP) – – 0.000 – 0.500 0.000 0.000 0.000
Director (R&D) – – – 1.333 – – – 12.833
Director (Acd) – 1.500 0.000 1.333 – 4.000 0.750 2.524
Director (Stu A) – 1.250 – – – – – –
Grd L – – 1.833 0.000 – – – 0.000
Director (TA) – – – – – – – 0.000
YL – – – – – – 0.000 –
Member (Party Br) – – – – – 0.000 – –

Note: GL (Sec) – Group Leader (Security), TU – Teacher Union, SA – School Affairs, Log – Logistics, Sec (YLC) –
Secretary (Youth League Committee), GL (C. prep) – Group Leader (Course Preparation), Pol & Edu – Political
and Educational Affairs, VP – Vice-Principal, AA – Academic Affairs, YP – Young Pioneers, R&D – Research
and Development, Acd – Academic, Stu A – Students’ Affairs, Grd L – Grade leader, TA – Teaching Affairs,
YL – Youth League, Party Br. – Party Branch.
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Representative principals have extensive social contacts in six schools and are
the best group to provide external advice. Among them, schools A and B, C,
D, E, and H have the highest principal beta centrality, proving the most substan-
tial influence of this position and the most crucial facilitator (Storey et al. 2021).
On average, principals occupy more central roles in informal networks. This
suggests that the post is a significant source of collaboration for others
seeking to interact and holds the knowledge and information that teachers
and other staff desire to improve their practice (Mowrey 2021). Therefore,
central actors are influential actors who possess the experience, expertise,
and characteristics to control the transfer and flow of information and resources,
which are intrinsic to professional learning, teaching reform, and implementing
reform (Hangül and Şentürk 2022).

Generally, to evaluate the influence of actors in information flow, their rela-
tive positions within the network were considered, with a specific emphasis
on central actors (Sinnema et al. 2020). Following the same process, this
study identified principals as the most influential actors among the eight
schools under examination. Representative principals exhibited extensive
social contacts across six schools, making them valuable sources of external
advice and support. Notably, schools A, B, C, D, E, and H stood out, as their prin-
cipals displayed the highest principal beta centrality, indicating their significant
influence and critical facilitation role (Storey et al. 2021). The central position of
principals within informal networks underscores their role as key collaborators,
facilitating interaction and knowledge exchange among teachers and staff. Prin-
cipals possess the experience, expertise, and characteristics necessary to control
the transfer and flow of information and resources, which play a crucial role in
supporting professional learning, implementing teaching reforms, and effec-
tively executing educational changes (Hangül and Şentürk 2022; Quardokus
Fisher et al. 2019).

Upon analyzing the suggested network, an intriguing finding emerged,
revealing that school principals designated as leaders for schools F and G dis-
played lower beta centrality. This observation suggests a potential perception
among school staff that these principals are heavily occupied with school
affairs, leading them to seek advice from alternative positions. Additionally,
the presence of less connected actors at the fringes of the network indicates
a crucial need for improved access to information. Addressing the isolation of
these actors becomes imperative in enhancing overall connectivity and foster-
ing collaborative efforts within the school community (Hangul and Senturk
2019). Implementing strategic measures, such as organising staff into teach-
ing-focused teams and enhancing dialogue levels, can effectively mitigate iso-
lation and cultivate a more cohesive and efficient school environment (Harris,
Jones, and Ismail 2022). Emphasising the refinement and reform of teaching
practices emerges as a pivotal approach towards accomplishing this objective
(Woodland and Mazur 2019).
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In this study, the analysis of the network’s density table also reveals note-
worthy findings regarding the communication patterns within schools.
Schools C, D, F, and H demonstrate lower densities, indicating a lower frequency
of seeking advice among individuals. In these schools, advice may have been
primarily sought from a single individual, and there were instances where no
advice-seeking behaviour was observed (Rigby, Andrews-Larson, and Chen
2020). In contrast, Schools A, B, E, and G exhibit higher densities, signifying
more connections and better access to resources, with multiple redundant
access points to the same resources. Moreover, an analysis of the overall recipro-
city data reveals that School F exhibits the lowest reciprocity, implying the
necessity for more reciprocated aid relationships. Prior research studies have
demonstrated that increased interaction among various actors fosters a
denser and more reciprocal network, contributing to a positive and cooperative
school climate characterised by mutual respect and shared responsibility
(Chestnutt et al. 2023; de Jong et al. 2022; Ortega, Thompson, and Daniels 2019).

Moreover, upon analysing the overall reciprocity data of each school, a note-
worthy observation emerges – School F exhibits the lowest reciprocity, indicat-
ing a higher need for reciprocated aid relationships. Prior research has
convincingly demonstrated that schools tend to favour increased interaction
among various actors, and a denser and more reciprocal network is associated
with a positive and cooperative school climate characterised by mutual respect
and shared responsibility (Ortega, Thompson, and Daniels 2019; Sinnema et al.
2020). Notably, the social network graph is significantly influenced by staff
demographics, including factors such as tenure, education, age, and gender.
As a result, staffmembers keenly observe and evaluate their colleagues’ person-
alities, receptiveness to dialogue, willingness to offer assistance, level of exper-
tise, and overall competence. According to Hangül and Şentürk (2022),
relationships among colleagues may be shaped by diverse criteria, including
teaching subject, organisational position, availability, expertise, occupation, or
even the school affiliation.

The survey responses prominently underscore the proactive involvement of
school employees in providing information, guidance, and support to their col-
leagues, thereby facilitating collaborative problem-solving and the seising of
opportunities. Moreover, the research comprises both rural and urban
schools, where the reliance on formal or informal networks is influenced by
the size of the school. Smaller schools exhibit a higher frequency of interactions
among educators, resulting in less-established traditional structures (Liou and
Daly 2018). In contrast, larger schools in this study manifest diverse relational
patterns and professional cultures, guided by established legal systems.
Smaller schools tend to place greater emphasis on informal conversations,
while larger schools rely more heavily on formal structures to govern relation-
ship development and network dynamics (Mowrey 2021). Despite these dispar-
ities, an imperative to examine the social network structure remains universal, as
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it facilitates the identification of areas for improvement and fosters enhanced
collaboration among stakeholders, ultimately contributing to improved
overall school performance.

Conclusion

In this study, UCINET network graphs were employed to visualise the network
structure and position distributions of each school, facilitating social network ana-
lyses and the development of relevant expertise to design campaigns and com-
munities that equitably engage a broad range of actors in meaningful and urgent
change (Quardokus Fisher et al. 2019). Simultaneously, the examination of each
network graph’s centrality, density, and reciprocity revealed specific character-
istics in greater detail (Caduff et al. 2023). The findings of this study carry both
theoretical and practical implications. The study aimed to bridge the gap in
understanding the impact of network relationships, collaboration, and knowledge
dissemination in schools, particularly in the context of distributed leadership prac-
tices and their influence on school and student outcomes. By recognising leaders
with and without formal designations and assessing the intensity of their
influence in improving instructional practices and student performance, this
research offers valuable theoretical insights. Additionally, this study sheds light
on distribution patterns that may exist within schools, thus contributing to the
theoretical understanding of school network dynamics.

From a practical perspective, the study’s findings hold significant value for
school management and policymakers. The research reveals that decentralised
networks with a high degree of reciprocity can effectively promote the
exchange of knowledge and skills among members involved in the network.
The visual presentation of social network analysis simplifies its comprehension
for school leaders, minimising potential obstacles in grasping the underlying
principles of the data. Policymakers, in particular, can leverage the study’s
findings to understand the social embeddedness of actors in schools and
their influence in specific problem domains. This understanding can inform
the development of relevant expertise and the design of campaigns to foster
positive change and equitable school reforms.

However, this study also faces certain limitations that require acknowledg-
ment. First, the investigation solely explores advisory networks and leadership
within eight schools, each possessing its unique social environment and
context. Second, the sample size of the questionnaire survey was limited, and
response rates in some schools were below 50%, potentially constraining the
generalizability of research findings and making cross-school comparisons chal-
lenging. Therefore, future studies with larger and more diverse samples are
essential to corroborate the generalizability of these findings across a broader
range of educational contexts. Moreover, exploring other factors that may
influence the functioning and structure of school networks, such as the

492



socioeconomic status of the community or the type of school, could provide valu-
able insights to enrich the understanding of school network dynamics.
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