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Abstract: Shared leadership is a dynamic phenomenon that has gained attention in behavioral
science and management research over the last two decades. Network modeling is frequently
employed to study this phenomenon, with the recent literature favoring a node-based approach over
the traditional dyad-based approach. In this study, we investigate the differential impact of these
approaches on shared leadership dynamics in student teams, specifically examining their effects on
team task cohesion, team social cohesion, and team performance. We utilized multilevel structural
equation modeling to compare node-based and dyad-based approaches in modeling shared leadership
networks. Our findings indicate that increased leadership interactions positively influenced team
performance and cohesion across both approaches. The dyad-based approach demonstrated a
greater effect of leadership interactions on team performance, while leadership centrality significantly
impacted performance exclusively in the node-based approach. This research contributes to the field
by elucidating the differential impacts of node-based and dyad-based approaches, highlighting their
strengths in capturing shared leadership dynamics and centrality effects. Our results underscore the
critical importance of aligning theoretical foundations and research objectives with methodological
choices in shared leadership studies. These insights enhance our understanding of shared leadership
measurement and its implications for team outcomes, offering valuable guidance for future empirical
investigations in this domain.

Keywords: shared leadership; teams; network analysis; multilevel structural equations; team
performance; team cohesion

1. Introduction

Network science has helped to study different social, biological, and economic phenom-
ena, among others [1–3]. Specifically, in recent years, it has taken on particular relevance
in the social sciences, specifically in the study of teams [4–7]. Therefore, researchers have
moved to more complex models to study team processes, antecedents, and outcomes using
a network perspective as it more accurately reflects the nature and patterns of ties and
information transfer between team members [5,7–9].

Leadership is one of the team phenomena most intensely involved in network anal-
ysis. The study of leadership has moved from conceptualizing a designated leader and
his relationship with his subordinates to a collective conceptualization, where different
members can assume the leader and follower roles [10,11]. In this new view, team members
recurrently share information and have interconnected tasks, responsibilities, and common
goals [12,13]. All researchers have used the above to study how the relationships between
team members form leadership structures through two network measures: density and
centrality [14–16].

Shared leadership is one of the most important collective leadership theories. Shared
leadership is defined as a “simultaneous, ongoing, mutual influence process within a team
that is characterized by ‘serial emergence’ of official as well as unofficial leaders” [17]. In the
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presence of shared leadership, team members jointly exert leadership influence, participate
in the decision-making process, fulfill tasks that are traditionally delegated to a hierarchical
leader, and, when appropriate, offer guidance to fellow members in order to facilitate the
achievement of group objectives [18]. The concept of shared leadership theory highlights
the idea that a leader’s nomination is more valuable and meaningful if it is bestowed upon
them by their teammates, underscoring the significance of their endorsement. Scholars
operationalize shared leadership using network measures like density and centrality. In
this way, shared leadership has been recurrently associated with denser and decentralized
leadership structures in the team, positively relating to different positive team outcomes,
such as performance and trust, among others [19–23]. These findings are aligned with the
perspectives of Wasserman and Faust [24], who argue that social network measures offer a
more comprehensive understanding of team dynamics, encompassing the intricate patterns
of relationships and information diffusion within it.

However, although the theory developed is consistent with some results, the op-
erationalization used to calculate network measures may not strictly reflect the shared
leadership construct. This is because the developed theory of this phenomenon focuses on
the relationship between team members (dyad), while the developed methods focus on
each team member (node). These different points of understanding shared leadership are
critical in order to calculate network measures, given different results depending on how
the network is built and, in conclusion, being able to provide findings different from those
expected. Therefore, this article will focus on studying and comparing two different ways
of operationalizing shared leadership using network analysis: a node approach and a dyad
approach. These two ways of constructing network measures, although similar, can provide
different results that, depending on the research question, must be carefully analyzed.

2. Literature Review

Leadership is a complex phenomenon within the study of organizations that have
evolved. Traditionally, researchers have studied this phenomenon by focusing on the for-
mal relationship and authority that a hierarchical leader has with their followers [10,25,26].
However, organizations are increasingly implementing structures based on teams, where
there is no hierarchical leader, and even if there is a designated leader, participative pro-
cesses in these teams imply that different team members can perform leadership roles. In
this sense, various authors have moved to understand leadership as a team phenomenon,
where different members can be seen as leaders, even if they do not have the character
of formally designated leaders [27,28]. This perspective on leadership has facilitated the
comprehension of team dynamics, such as situations where supervisors are not perceived
as leaders or in self-managed teams without hierarchical structures [16]. This new way
of conceptualizing leadership in teams as a collective process, where there is no obliga-
tion of a hierarchical leader, has generated a challenge in conceptualizing and modeling
this phenomenon.

To conceptualize leadership as a collective phenomenon, it is necessary to understand
how it is modeled and constructed at different levels of analysis. To conceptualize leader-
ship in a team, various authors emphasize the importance of understanding and studying
the interaction between team members [4,29]. Individuals within a team interact with each
other in a leadership process; these interactions between each pair of team members build
the dyadic level [30]. When aggregated to the team level, these interactions form leadership
structures ranging from teams with no interactions to teams in which all team members
take leadership [4].

Considering the different leadership configurations in teams, researchers have pro-
posed various ways to measure this phenomenon. Initially, researchers occupied a theoret-
ical distinction based on aggregation [31,32]. In aggregation, researchers aim to capture
each team member’s perception regarding the team’s leadership. They calculate leadership
value at the team level using each member’s individual-level leadership perception values.
Subsequently, researchers have moved to model the phenomenon of leadership in teams
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through leadership structures using social network analysis [33]. To do this, first identify
the different members of the team (node) and then quantify the leadership exercised by
each member (in-degree). Considering the interactions between team members, researchers
have focused on two network (team) measures, density and centralization, to study the
phenomenon of leadership in teams [19,22,23,34].

The density of the leadership network (Equation (1)) reflects the “amount of leadership”
in the team [35]. Let m be the number of leadership interactions between the n team
members, so the density of team leadership is given by Equation (1). In this context, the
number of leadership interactions is distinctly considered in the leadership exercised from
member A to member B, with the leadership exercised by member B to A.

Dteam =
m

n(n − 1)
(1)

Note that the number of expected leadership connections between the team mem-
bers is n(n − 1), a scenario in which all the team members exercise leadership over each
other. The density values are between 0 and 1, where larger values indicate teams with
more leadership.

Regarding the centralization of the network, the measure seeks to measure the vari-
ability of the leadership interactions between team members, so its purpose is to determine
how centralized the leadership is in the network [35]. Consider Ĉ the highest in-degree
centrality (i.e., the centrality value of the member(s) perceived by all other team members
as highly influential) and Ci the in-degree centrality of each of the other team members.
More specifically, to calculate the centralization, we thus sum the difference between each
node’s in-degree centrality and the in-degree centrality of the most central node (i.e., the
leader). The sum is compared with the team leadership structure in which the centrality
is maximized (i.e., all members perceive only one member as the leader—known as the
star/wheel structure). In this structure, the centrality of all non-leader members is zero.
Then, the centrality of the graph is maximized. H represents the value of ∑n

i=1
(
Ĉ − Ci

)
in

this specific case. Therefore, the centrality of team leadership is given by Equation (2).

Cteam =
∑n

i=1
(
Ĉ − Ci

)
H

(2)

Centralization also has values between 0 and 1 as its domain. Smaller values reflect
teams where leadership is more distributed among team members, while values closer to 1
indicate teams where leadership is concentrated in a few individuals. Figure 1 shows an
example of calculating density and centrality measures for a specific team configuration.

Considering these two network measures, researchers have conceptualized different
forms of leadership in teams. Shared leadership is a leadership model that has generated
great attention and a relevant number of published articles [11,12]. Shared leadership is
defined as a dynamic, interactive influence process among individuals in groups for which
the objective is to lead one another to the achievement of group or organizational goals
or both [12], and researchers have related it to denser and more decentralized leadership
structures at the team level [17,33,36–40]. Considering this, researchers have found a
relationship between the density and decentralization of leadership at the team level and
various organizational outcomes, including team performance [19–23,28,41]. Thus, the
literature on shared leadership seeks to expand the knowledge of this framework regarding
its antecedents, processes, and outcomes due to its multiple benefits for teams. However,
the recent literature shows that there could be a discordance between the theory and the
actual conceptualization and measurement of shared leadership.
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Figure 1. Example of density and centrality measures for team members’ perceptions regarding the
team’s leadership.

When modeled as a collective phenomenon, leadership in teams has its most basic
origin in the interaction between two team members forming a dyad. The interaction
between each dyad of the team builds the relational level, where these individuals seek to fit
into a leadership process according to the team’s needs [4,30,42]. These interactions between
team members are the basis of the process of leadership emergence at the team level, which
is defined as the result of bottom-up processes whereby phenomena and constructs that
originate at a lower level of analysis, through social interaction and exchange, combine,
coalesce, and manifest at a higher collective level of analysis [43]. However, researchers
have consistently measured team leadership by combining individual values at the team
level (density and centralization) instead of building results from the dyadic level.

This way of constructing leadership in teams as a process of emergence from the
dyadic level to the team level is critical to the study of shared leadership. Shared leadership
is based on different team members being able to take leadership according to the team’s
needs [4,11,12]. Taking this to the dyadic level, shared leadership is conceptualized as
the leadership process between team members, where the roles of leader and follower
are shared between individuals [4,16,44]. This process of dynamic leadership exchange in
dyads (double interact), in a context of shared leadership, when added at the team level,
builds higher team leadership values with less variability over time [30].

However, the theory developed presents a misalignment with the operationalization
of shared leadership. This is because, as noted above, the operationalization of shared
leadership builds network density and centralization measures from the values of each
node in isolation rather than from the dyad as a unit of measurement. Thus, the density
of leadership emergence in the team and the node’s centrality is captured if you take a
node approach. To illustrate this, we present Figure 2 to provide a clearer view of this
problem. The different sociograms represent four teams of four members each (A, B, C,
D); for example, in team 1, individual A exercises leadership over individuals B, C, and
D; individual B exercises leadership over individual C; individual C exercises leadership
on individual D; individual D exercises leadership on individual C. By calculating the
measures of network density and centralization classically using t, the nodes, we can see
that the network density in this example is 0.5, and the centrality is 0.67, representing
medium levels of shared leadership; however, if we adjust to the theory, only one dyad
reflects double interaction, so shared leadership in this team would be low. This is more
critical if we see team 4; in this team, the density using a node approach is 0.33, and the
leadership is fully distributed (centrality = 0), but if we use a dyadic approach in this team,
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shared leadership does not exist because the interactions between individuals are in only
one way. This simple example shows us that the operationalization of shared leadership
occupying the network’s density and centrality is inconsistent with the literature.

Figure 2. Example of different team configurations in leadership emergence using graphs.

Understanding this problem, DeRue [16] proposed an alternative approach to measur-
ing shared leadership that is more aligned with the theory. The proposed operationalization
transforms the network based on leader emergence (directed graph) into a network based
on double interactions (undirected graph). This transformation implies that when no one
or only one team member emerges as a leader, both nodes give the 0 value in the dyad.
This way, we explain the steps to transform the network using a dyadic approach.

• Assess the amount of leadership perceived by each team member concerning each
team member. Thus, we denote leadership evaluation from individual A towards
individual B as XAB.

• Determine the value of the double interaction in each dyad using Equation (3), which
shows, as an example, the dyad formed between individual A and team member B.

Double interact = Dz =


0, if XAB or XBA = 0

1, otherwise
(3)

• To calculate the network’s density, we aggregate the values of the dyads’ double
interactions using a simple average, equivalent to the formula proposed by DeRue.
When d is the number of dyads in the network.

Leadership density =
∑d

i=D Dz

d
(4)

• DeRue [16] proposes using a centralization measure using the node value but consid-
ering the double interactions between team members to determine the variability of
shared leadership in the network. Thus, the value of node a (Ca) equals the sum of
all the double interactions that this team member has. This value is compared with
the maximum value of the network to determine the centralization value, as we see
in Equation (5). Lower values of centralization indicate more shared leadership in
the team.

Degree of leadership centralization =
∑n

i=1
(
Ĉ − Či

)
(n − 1)(n − 2)

(5)

Using an undirected graph would be more aligned with the developed literature, but
researchers generally have not employed this operationalization in the study of shared
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leadership. In this way, below, we propose a study that compares the effect of shared
leadership using a directed graph and then occupying an undirected one.

To compare the different ways of operationalizing shared leadership, we carried out a
study relating to this construct as a predictor of team social cohesion, task cohesion, and
team performance. The literature has previously studied these relationships [19,21,30,36,45].

Team performance is enhanced by shared leadership through encouraging collab-
oration, boosting engagement, and utilizing diverse skills and perspectives, ultimately
leading to better performance outcomes. Research suggests that shared leadership fosters
better team dynamics by promoting open communication and mutual support among team
members [18]. Increased innovation and problem-solving capabilities are a result of the
collaborative approach, as it effectively utilizes diverse viewpoints and expertise [31]. As a
result, teams that practice shared leadership are more prepared to handle and overcome
obstacles, allowing them to successfully reach their objectives and ultimately outperform
organizations with traditional, hierarchical leadership structures.

Higher levels of shared leadership are related to higher levels of team social cohesion,
as shared leadership fosters an environment of collaboration, mutual support, and shared
responsibility, which strengthens interpersonal relationships and unifies the team. Research
indicates that when leadership responsibilities are distributed among team members, it
enhances open communication and builds trust and mutual respect [18]. This inclusive
leadership style promotes social cohesion by making team members feel more connected
and committed to one another and to the team’s collective goals [31]. Furthermore, shared
leadership has been shown to reduce conflicts and improve interpersonal dynamics, as
responsibilities and recognition are more evenly distributed [22]. Consequently, teams that
practice higher levels of shared leadership are more likely to experience increased social
cohesion, creating a supportive and cohesive team environment.

Higher levels of shared leadership are related to higher levels of team task cohesion, as
shared leadership encourages greater ownership and accountability among team members,
resulting in more coordinated and committed efforts toward achieving team goals. Re-
search shows that when leadership roles are distributed, team members are more likely to
take initiative and actively contribute to the planning and execution of tasks [46]. This dis-
tribution of leadership responsibilities enhances individual investment in team outcomes,
fostering a sense of shared purpose and unity in pursuing objectives [47]. Additionally,
shared leadership reduces dependency on a single leader, allowing for more adaptive
and flexible responses to task demands, which further strengthens task cohesion [48]. As
a result, teams practicing higher levels of shared leadership demonstrate increased task
cohesion, improving their effectiveness and efficiency in accomplishing goals. In summary,
we have three hypotheses in this study:

H1. Higher levels of shared leadership, i.e., a denser and more decentralized network, is related to
higher levels of team performance.

H2. Higher levels of shared leadership, i.e., a denser and more decentralized network, is related to
higher levels of team social cohesion.

H3. Higher levels of shared leadership, i.e., a denser and more decentralized network, is related to
higher levels of team task cohesion.

3. Materials and Methods
3.1. Procedure

This study encompassed the entire cohort of first-year industrial engineering students
at the Universidad de Tarapacá (Chile) matriculating in 2023. The research design em-
ployed a comprehensive population survey with no exclusion criteria, yielding a study
population of 177 participants. Given the subjects’ status as novice undergraduates, it was
postulated that they possessed minimal prior collaborative experience, thus mitigating the
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likelihood of pre-established leadership dynamics. A randomized team allocation proto-
col was implemented to control further potential confounding variables related to prior
interpersonal relationships, stratifying participants into groups of three to four individuals.
This methodological approach minimized the probability of pre-existing collaborative
associations among team members. Table 1 delineates the descriptive statistics pertinent
to the team’s data collection process, providing a quantitative preliminary overview of
the population.

Table 1. Descriptive statistics—data collection.

Students Teams Dyads Average
Team Size

S.D.
Team Size Male Female Average

Age
S.D.
Age

177 49 210 3.61 0.61 113 64 18.05 0.84

Upon team formation, participants engaged in collaborative tasks designed to foster in-
terpersonal communication and teamwork over three weeks. This methodological approach
emphasized the role of shared leadership in completing a multifaceted project compris-
ing a comprehensive report on an industrial engineering-related problem, an Ishikawa
diagram elucidating the problem’s primary causal factors, and a proposed solution to the
identified issue.

Following ethical research practices, participants provided informed consent at the
commencement of the course, acknowledging their understanding of the study’s objectives.
Subsequently, a questionnaire was administered following the submission of the final
report. This instrument required each team member to assess their perceptions of social
and task cohesion within their respective teams. Additionally, employing a round-robin
methodology, each participant evaluated their teammates’ leadership behaviors during the
task execution.

The questionnaire was administered before disseminating academic grades to mitigate
potential response biases. Notably, the study achieved full participation, with all enrolled
students consenting to participate and a 100% response rate for the questionnaire.

To mitigate Common Method Bias (CMB), we implemented a key procedural rem-
edy outlined by Podsakoff et al. [49,50]. Our approach focused on protecting respondent
anonymity and reducing evaluation apprehension. We assured participants of complete
confidentiality and emphasized that there were no right or wrong answers. Participants
were informed that their responses would be aggregated, ensuring no individual data
would be identifiable. To further reinforce anonymity, we employed anonymous identifica-
tion codes. Moreover, we explicitly stated that the results would be used solely for research
purposes rather than individual assessment, thus reducing evaluation apprehension. These
measures were strategically implemented to encourage honest responses and minimize
social desirability bias. Additionally, we utilized a validated questionnaire [51] that has
been demonstrated to address inherent issues of bias. This comprehensive approach to
data collection aligns with best practices in mitigating CMB and enhancing the validity of
self-reported measures in organizational research.

3.2. Measures

Shared Leadership. The participants received the following definition of leadership:
“Leadership is the process of influencing others to understand and agree about what needs
to be done and how to do it, and the process of facilitating individual and collective
efforts to accomplish shared objectives” [52]. Having this definition and following Carson
et al. [18], each student answered if they perceived leadership from each teammate during
the task developed. If the students answer yes to this question, it is coded as one; otherwise,
it is coded as zero. We used each node’s measurement to calculate the density and centrality
measures according to the node and dyad approach of shared leadership.
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Team Social Cohesion. We measured social cohesion using five items derived from
the Group Environment Questionnaire in the dimension of social cohesion [51] (Cronbach
alpha: 0.868). We asked participants to indicate their level of agreement with each statement
on a 5-point scale (1 = strongly disagree, 5 = strongly agree). One such statement was: “Our
team likes to spend time together after work”.

Team Task Cohesion. We measured task cohesion using four items derived from the
Group Environment Questionnaire in the dimension of task cohesion [51] (Cronbach alpha:
0.855). We asked participants to indicate their level of agreement with each statement on
a 5-point scale (1 = strongly disagree, 5 = strongly agree). One such statement was: “Our
crew is united in trying to reach its performance goals”.

Team Performance. A committee of two professors independently evaluated the work
that the teams developed on a scale from 1.0 to 7.0. Each professor evaluates the different
sections of the written report (problem definition, study of causes and effects, potential
solution). The average of the two teachers’ grades is team performance.

In our analysis, we utilize the shared leadership and team performance measures as
observed variables due to their single-item nature. We operationalize the variables of team
social cohesion and team task cohesion as latent variables by utilizing the measures from
the questionnaires (five measures for team social cohesion and four measures for team
task cohesion).

4. Results

Before comparing the two operationalizations of shared leadership, we compared the
match between densities using a node approach and a dyadic approach. Table 2 shows
that only ten teams match the node density approach with the dyad density approach
(22.2%) (this result excludes teams with a density equal to 1). This result suggests that the
choice of the operationalization of shared leadership is not trivial and could influence the
proposed relationships.

We calculate the descriptive statistics of the different variables at the team level (mean,
standard deviation, and bivariate correlation). To determine the value of team social
cohesion and team task cohesion, we first calculate the individual value as the average of
the items measured. After calculating everyone’s value, we calculate the team value by
taking the average of all team members. The descriptive statistics are in Table 3.

To test the difference between the node approach and the dyad approach opera-
tionalization, we run two multilevel structural equation models (MSEMs). Using a node
approach, the first MSEM tests the relationship between density and centralization with
team social cohesion, task cohesion, and performance. The second MSEM tests the same
relationships but using a dyad approach. Both models use task and social cohesion as con-
trol variables. At the team level, we tested the relationship previously described between
shared leadership, team cohesion, and team performance.

As a prior step to the multilevel analysis, we performed a confirmatory factor analysis
(CFA) at the individual level, including social and task cohesion. We present the results
of the CFA in Table 4. Regarding the convergent and discriminant validity of these con-
structs, we can point out that both task cohesion (AVE = 0.601; CR = 0.857) and social
cohesion (AVE = 0.572; CR = 0.869) are higher than the cut-off points specified by the
literature (CR > 0.7; AVE > 0.5) [53]. Regarding the fit indicators, the values obtained of
CFI = 0.988, TLI = 0.983, RMSEA = 0.044, and SRMR = 0.036 show a good fit of the model
according to the cut-off points specified by the literature (CFI > 0.9; TLI > 0.8; RMSEA and
SRMR < 0.08) [54–56]. Figure 3 presents the summary of a CFA at the individual level.
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Table 2. Difference between shared leadership operationalization.

Team Density
(Node) (A)

Density
(Dyad) (B) A–B Team Density

(Node) (A)
Density

(Dyad) (B) A–B

1 0.750 0.500 0.250 26 0.583 0.167 0.417
2 0.833 0.833 0.000 27 0.667 0.333 0.333
3 0.917 0.833 0.083 28 0.333 0.333 0.000
4 0.667 0.667 0.000 29 0.667 0.333 0.333
5 0.833 0.833 0.000 30 0.667 0.667 0.000
6 0.833 0.667 0.167 31 0.500 0.200 0.300
7 0.667 0.333 0.333 32 0.667 0.667 0.000
8 0.500 0.000 0.500 33 0.833 0.833 0.000
9 0.667 0.333 0.333 34 0.500 0.000 0.500
10 0.667 0.333 0.333 35 0.333 0.167 0.167
11 0.667 0.333 0.333 36 0.500 0.167 0.333
12 0.833 0.667 0.167 37 0.833 0.667 0.167
13 1.000 1.000 0.000 38 0.833 0.667 0.167
14 0.750 0.500 0.250 39 1.000 1.000 0.000
15 0.833 0.833 0.000 40 0.800 0.700 0.100
16 0.583 0.500 0.083 41 0.667 0.333 0.333
17 0.917 0.833 0.083 42 0.667 0.333 0.333
18 0.750 0.500 0.250 43 0.667 0.667 0.000
19 0.833 0.667 0.167 44 0.583 0.333 0.250
20 0.667 0.667 0.000 45 0.800 0.600 0.200
21 1.000 1.000 0.000 46 0.833 0.667 0.167
22 0.667 0.333 0.333 47 0.667 0.333 0.333
23 1.000 1.000 0.000 48 0.500 0.000 0.500
24 0.333 0.000 0.333 49 0.500 0.333 0.167
25 0.667 0.333 0.333

Table 3. Descriptive statistics—team level: mean, standard deviation, and bivariate correlation.

Mean S.D. (1) (2) (3) (4) (5) (6) (7)

(1) Density (Node) 0.73 0.21 1.000 −0.308 * 0.756 ** −0.017 0.356 * 0.233 0.380 **
(2) Centrality (Node) 0.29 0.23 −0.308 * 1.00 −0.384 ** 0.092 −0.451 ** −0.282 * −0.417 **
(3) Density (Dyad) 0.52 0.31 0.756 ** −0.384 ** 1.000 −0.135 0.346 * 0.445 ** 0.644 **
(4) Centralization (Dyad) 0.50 0.33 −0.017 0.092 −0.135 1.000 −0.137 −0.085 −0.031
(5) Team Task Cohesion 3.36 0.27 0.356 * −0.451 ** 0.261 −0.137 1.000 0.265 0.519 **
(6) Team Social Cohesion 3.37 0.36 0.233 −0.282 * 0.445 ** −0.085 0.265 1.000 0.393 **
(7) Team Performance 5.68 0.54 0.380 * −0.417 ** 0.624 ** −0.031 0.519 ** 0.393 ** 1.000

* p-value < 0.05; ** p-value < 0.01.

Table 4. Unstandardized factor loadings of CFA.

Estimate S.E. Est./S.E. p-Value

Task Cohesion by TC1 0.790 0.038 2.839 0.000
TC2 0.781 0.039 2.078 0.000
TC3 0.770 0.039 19.650 0.000
TC4 0.758 0.040 18.716 0.000

Social Cohesion by SC1 0.807 0.034 23.785 0.000
SC2 0.790 0.036 22.117 0.000
SC3 0.765 0.038 2.062 0.000
SC4 0.732 0.041 17.700 0.000
SC5 0.681 0.046 14.645 0.000

Correlation Task Cohesion–
Social Cohesion 0.546 0.065 8.377 0.000
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Figure 3. Confirmatory factor analysis at the individual level.

In order to clear the distinction that exists between individual-level variance and team-
level variance, we calculated the Intra-Class Correlation (ICC) of the observed variables. In
this way, all ICC values in both models are greater than 0.05, so the multilevel analysis is
justified [57]. Table 5 shows the ICC values.

Table 5. Intra-Class Correlation values.

Variable
Intra-Class Correlation

Node Approach Dyad Approach

TC1 0.389 0.387
TC2 0.422 0.425
TC3 0.335 0.333
TC4 0.392 0.392
SC1 0.417 0.419
SC2 0.368 0.370
SC3 0.331 0.334
SC4 0.410 0.410
SC5 0.332 0.330

After having justified the multilevel modeling, we compare the two approaches. In
Model 1, we operationalized shared leadership using a node approach. In this approach, the
model fit indices show a good fit, considering the cut-off points indicated in the literature
(CFI = 0.998; TLI = 0.997; RMSEA = 0.011; SRMRwithin = 0.052; SRMRbetween = 0.064) [54,57].
In Table 6, we can see the results of the operationalization of shared leadership using a
node approach. When analyzing density using a node approach, our results show that
density was strongly and positively associated with team task cohesion (β = 0.469; p < 0.01)
and team performance (β = 0.268; p < 0.05). However, no relationship was found with team
social cohesion. Regarding centrality, we only found a negative relationship with team
performance (β = −0.346; p < 0.05).

In Model 2, we operationalized shared leadership using a dyad approach. In this approach,
the fit index was also good (CFI = 0.992; TLI = 0.989; RMSEA = 0.022; SRMRwithin = 0.053;
SRMRbetween = 0.062) [54,57]. Table 7 shows the results of the operationalization of
shared leadership using a dyad approach. When analyzing density using a node ap-
proach, our results show that density was strongly and positively associated with team
task cohesion (β = 0.453; p < 0.05), team social cohesion (β = 0.402; p < 0.05), and team
performance (β = 0.685; p < 0.01). Regarding centrality, we do not find any relation between
the different outcomes.

In summary, comparing these results, we can see that the effect size of the dyad
approach is more than twice that of the node approach in the relationship between density
and team performance. This suggests that teams with more double leadership interactions
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in the network explain team performance with greater power than the aggregate emergence
of leadership in the network. When analyzing the connection between centrality and team
performance, our findings show that teams with a higher decentralization in leadership
emergence are associated with higher levels of team performance. Nevertheless, this
relation disappears when we represent the network as an undirected graph.

When we studied the relationship between shared leadership and team cohesion, our
results showed that the dyad density approach positively correlated with team tasks and
social cohesion. However, the node density approach only relates to team task cohesion.
These results suggest that using an undirected graph for quantifying leadership quantity
yields a more adequate representation of team cohesion variability than a directed graph.

Table 6. Model results for node approach operationalization of shared leadership.

Within Level
(Individual) Estimate S.E. Est./S.E. p-Value

Task Cohesion By TC1 0.617 0.129 4.774 0.000
TC2 0.576 0.093 6.175 0.000
TC3 0.679 0.096 7.105 0.000
TC4 0.569 0.115 4.957 0.000

Social Cohesion By SC1 0.641 0.076 8.442 0.000
SC2 0.664 0.070 9.529 0.000
SC3 0.625 0.074 8.445 0.000
SC4 0.475 0.064 7.433 0.000
SC5 0.473 0.090 5.261 0.000

Correlation Task Coh.–Social Coh. 0.207 0.118 1.755 0.079

Between Level (Team)

Team Task Cohesion by TTC1 0.994 0.045 21.890 0.000
TTC2 0.997 0.049 2.279 0.000
TTC3 0.995 0.080 12.442 0.000
TTC4 0.997 0.055 18.280 0.000

Team Social Cohesion by TSC1 0.996 0.037 27.031 0.000
TSC2 0.986 0.057 17.161 0.000
TSC3 0.998 0.078 12.747 0.000
TSC4 0.995 0.047 21.384 0.000
TSC5 0.997 0.077 12.986 0.000

Team Task Cohesion on Density (Node) 0.469 0.151 3.105 0.002
Centrality (Node) 0.145 0.250 0.581 0.561

Team Social Cohesion on Density (Node) 0.306 0.239 1.280 0.201
Centrality (Node) 0.000 0.256 −0.001 0.999

Team Performance on Density (Node) 0.268 0.116 2.304 0.021
Centrality (Node) −0.346 0.161 −2.143 0.032

Correlation T.Task Coh.–T.Social Coh.
T. Perf.–T. Task Coh.

0.721
0.675

0.138
0.127

5.232
5.307

0.000
0.000

T. Perf.–T. Social Coh. 0.701 0.103 6.777 0.000

Table 7. Model results for dyad approach operationalization of shared leadership.

Within Level
(Individual) Estimate S.E. Est./S.E. p-Value

Task Cohesion By TC1 0.615 0.129 4.787 0.000
TC2 0.573 0.091 6.322 0.000
TC3 0.676 0.096 7.037 0.000
TC4 0.581 0.115 5.038 0.000

Social Cohesion By SC1 0.640 0.075 8.533 0.000
SC2 0.662 0.069 9.642 0.000
SC3 0.627 0.073 8.529 0.000
SC4 0.474 0.062 7.657 0.000
SC5 0.473 0.090 5.235 0.000

Correlation Task Coh.–Social Coh. 0.199 0.119 1.681 0.093
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Table 7. Cont.

Within Level
(Individual) Estimate S.E. Est./S.E. p-Value

Between Level (Team)

Team Task Cohesion by TTC1 0.995 0.045 22.195 0.000
TTC2 0.997 0.049 2.190 0.000
TTC3 0.995 0.079 12.546 0.000
TTC4 0.996 0.057 17.620 0.000

Team Social Cohesion by TSC1 0.996 0.037 26.686 0.000
TSC2 0.986 0.057 17.336 0.000
TSC3 0.998 0.078 12.846 0.000
TSC4 0.995 0.045 22.114 0.000
TSC5 0.997 0.075 13.271 0.000

Team Task Cohesion on Density (Node) 0.453 0.181 2.499 0.012
Centrality (Node) −0.273 0.145 −1.881 0.363

Team Social Cohesion on Density (Node) 0.402 0.161 2.502 0.012
Centrality (Node) −0.137 0.148 −0.910 0.363

Team Performance on Density (Node) 0.685 0.086 7.942 0.000
Centrality (Node) −0.137 0.120 −1.145 0.252

Correlation T.Task Coh.–T.Social Coh.
T. Perf.–T. Task Coh.

0.703
0.573

0.156
0.138

4.517
4.138

0.000
0.000

T. Perf.–T. Social Coh. 0.645 0.122 5.267 0.000

5. Discussion

Within the study of shared leadership, various methods have been employed to mea-
sure it, with network analysis being the most prevalent. Network measures, specifically
density and centrality, are typically used to operationalize shared leadership. Traditionally,
researchers have modeled the network as a directed graph to calculate density and cen-
trality [18,37]. However, recent studies suggest that shared leadership is based on double
leadership interactions between team members, implying the need to model the network as
an undirected graph [4,10]. This perspective significantly impacts the calculation of density
and centrality measures.

One of our principal findings is the effectiveness of the dyad approach in capturing
shared leadership dynamics. Consistent with previous studies, we found a robust and posi-
tive relation between leadership network density and team performance [18,19,22,23,37].
The dyad approach outperformed in capturing the intricate dynamics of shared leadership
within teams. The substantial increase in effect size found in the correlation between dyadic
density and team performance further supports the concept that analyzing double lead-
ership interactions offers more profound insights into how shared leadership influences
team effectiveness.

Network centralization, another characteristic of shared leadership, is commonly
associated with team performance. Our findings align with previous research emphasizing
the positive impact of decentralized leadership structures on team performance [39,46].
However, our research suggests that the chosen operationalization is noteworthy. The node
approach was the only one to show significance in the relationship between centrality and
team performance. In contrast, the density examination revealed that both approaches
influenced the team’s performance. The dyad approach falls short in capturing the essence
of shared leadership concerning centrality because it fails to account for nodes that exhibit
leadership without explicitly acknowledging it.

Our study reinforces the significance of methodological decisions in operationaliz-
ing shared leadership constructs, particularly in their impact on the team environment.
Previous studies have consistently highlighted the crucial role of shared leadership in
creating cohesive teams [31,39]. Our findings align with this research, demonstrating a
positive relationship between the dyad density approach and team task and social cohesion.
However, the limited relationship between the node density approach and team cohesion
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underscores the need for more nuanced measurement approaches that capture the full
spectrum of shared leadership dynamics within teams.

Furthermore, our research found no significant relationship between centrality and
team cohesion. This suggests that while network centrality may indicate the relative
importance of certain team members, it may not fully capture the complex nature of
interactions contributing to team cohesion in this sample. Our results also showed a high
effect size of density on team cohesion, indicating that the number of leadership interactions
within the team can significantly impact social cohesion. This effect of density may exert a
stronger influence on predicting team cohesion, potentially overshadowing the contribution
of centrality in this context. These findings highlight the importance of considering the
intricacy of team dynamics and indicate that the choice of the measure of network structure
can influence the results obtained.

6. Limitations and Future Studies

Our study has several limitations that should be addressed in future research. First,
the generalizability of our findings is limited by the specific context. Future studies should
examine a wider range of team settings to generalize our results. Additionally, our study
relied on self-reported measures of leadership interactions, which may be subject to bias.
Incorporating objective measures or third-party observations could enhance the validity of
the findings.

Future research should further explore the choice between the node and dyad ap-
proaches in studying shared leadership in teams. Given the complexity of team dynamics
and the multifaceted nature of shared leadership, it is crucial to investigate how each ap-
proach provides a more comprehensive understanding of shared leadership in the context
of teamwork. It is essential to examine how the choice of approach relates to the research
question and study objectives. For example, if the aim is to understand how leadership
interactions among peers emerge and develop within the team, a dyad approach may be
more relevant. Conversely, if the goal is to analyze the relative position of specific individu-
als in the leadership network, a node approach might be more suitable. Furthermore, it
would be beneficial to investigate how other factors, such as network structure and the
quality of leadership interactions, interact with the chosen methodological approach to
influence the understanding of shared leadership in work teams.

7. Conclusions

Our study highlights the critical role of methodological choices in understanding
shared leadership and its impact on team outcomes. The dyad approach proved effective
in capturing shared leadership dynamics and their influence on team performance and
cohesion. While useful for examining centrality, the node approach may not fully capture
the essence of shared leadership interactions. These findings underscore the importance of
aligning methodological decisions with specific research questions and objectives to com-
prehensively understand shared leadership within teams. Future research should continue
to explore the nuanced dynamics of shared leadership and refine measurement approaches
to better capture the complexity of leadership interactions in various team contexts.

In this study, network analysis analyzes two different ways of operationalizing shared
leadership. Considering the literature developed and our results, we can conclude that, to
study shared leadership, the operationalization of this construct depends on the research
question. In this way, if the research question seeks to understand the effect of the amount
of team leadership, the most appropriate operationalization would use undirected graphs.
If the research question focuses on the distribution of leadership, the operationalization
will use directed graphs. Thus, to have greater clarity in the operationalization of shared
leadership, studies should advance in two main directions. First, to clarify any proposed
unsupported relationships, such as the relationship between personality dimensions and
shared leadership [58–60], and second, to develop and test an indicator that integrates
both the quantity and distribution of leadership simultaneously, as some recent studies
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propose [61]. In summary, it is important to acknowledge that the choice between the node
and dyad approach may have implications for the results and their interpretation. Thus,
carefully considering the theoretical and methodological underpinnings behind such a
choice is recommended.
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