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Drawing from social cognitive theory, this study examines the mediating roles

of team reflexivity and project team resilience in translating transformational

leadership into project success. Data were collected from 261 project team

members across various construction firms in China. The findings reveal that

transformational leadership demonstrates a direct positive influence on project

success. Moreover, transformational leadership significantly enhances both team

reflexivity and project team resilience, which in turn contribute to project

success. Furthermore, the results indicate that team reflexivity and project team

resilience mediate the relationship between transformational leadership and

project success. Based on these results, theoretical implications and practical

recommendations are provided.
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1 Introduction

The construction projects face increasingly dynamic and uncertain project

environments, leading to persistent challenges for project success (Akinosho et al., 2020).

Recent research has identified ineffective leadership in managing uncertainties as a

primary contributor to project failures (Sanchez-Manzanares et al., 2020). Among various

leadership approaches, transformational leadership has demonstrated particular promise

in dynamic project environments (Wang et al., 2017).

Although previous studies have explored various mediators linking transformational

leadership to project success at the individual level, scholars increasingly emphasize the

need for a more comprehensive exploration of team-level mechanisms (Ahmad et al.,

2022; Fareed and Su, 2022; Fareed et al., 2022). Given that teams have become the core

operational units in project-based organizations (Lei et al., 2022), research has highlighted

constructs such as team-building and teamwork quality as facilitators of leadership

effectiveness in projects (Aga et al., 2016; Ali et al., 2021). However, there has been

limited research on the mediating roles of adaptation-relevant team processes between

transformational leadership and project success.

To address this gap, this study investigates the mediating roles of two team adaptation

processes: team reflexivity and project team resilience. Unlike team-building and teamwork

quality, which primarily enhance intra-team coordination, team reflexivity serves as a

proactive adaptation process, enabling teams to engage in collective reflection before

challenges arise (Liu et al., 2025). Conversely, project team resilience functions as a
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reactive adaptation activated when teams face challenges and

adversity (Pavez et al., 2021). Where reflexivity may fail to

anticipate certain challenges, resilience provides the necessary

alternative for teams to respond effectively to unforeseen

circumstances. By integrating both proactive and reactive

adaptation processes, this study offers a more holistic perspective

on how transformational leadership influences project success.

Social Cognitive Theory (SCT) suggests that team members

regulate their behaviors and attitudes through observational

learning and social modeling (Bandura, 1999). Within this

framework, transformational leaders serve as social models,

shaping how team members perceive challenges and respond to

uncertainties. In this research, we contend that transformational

leaders cultivate a team environment that encourages adaptive

learning and problem-solving by showing intellectual stimulation

(Avolio et al., 2004). In this atmosphere, team reflexivity emerges

as a cognitive adaptation mechanism that enables team members

to critically evaluate problems and continuously refine their

approaches. Furthermore, the value of team reflexivity for team

performance has beenwell documented (Lei et al., 2022). Therefore,

this study aims to uncover the mediating role of team reflexivity

between transformational leadership and project success.

In addition, Transformational leaders foster a culture of

continuous learning, encouraging teams to embrace setbacks as

opportunities for growth and improvement (Sahin and Bilir, 2024).

Through observational learning mechanisms, team members

internalize leaders’ coping strategies when confronting adversities.

Project team resilience operates as a behavioral adaptation process

that allows teams to recover from operational failures and sustain

performance efficacy under volatile conditions (Pavez et al.,

2021). Moreover, the relationship between team resilience and

positive team outcomes is well established (Meneghel et al., 2016).

Consequently, this study also seeks to explore the mediating role

of project team resilience between transformational leadership and

project success.

In sum, this study investigates how transformational leadership

influences project success by examining the mediating roles of

team reflexivity and project team resilience as possible adaptation

processes. It makes two primary contributions to the literature.

First, it establishes a dual-pathway adaptation mediation, where

team reflexivity (proactive adaptation) and project team resilience

(reactive adaptation) function as critical mechanisms linking

transformational leadership to project success. Second, it deepens

the understanding of how transformational leadership fosters

project success by analyzing the dynamic interplay between

leadership behaviors, team reflexivity, and team resilience. This

perspective shifts the focus from identifying leadership traits to

exploring how leaders enable teams to adapt and reconfigure their

competencies in dynamic project environments.

2 Theoretical background and
literature review

2.1 Social cognitive theory

SCT, developed by Bandura (1999), provides a comprehensive

framework for understanding team behaviors through the

concept of triadic reciprocal determinism, which describes the

dynamic interaction between personal factors, behavior, and the

environment. This interaction is fundamental in shaping both

individual and team actions within a given context. According to

SCT, behaviors are not solely influenced by one factor, but rather

emerge from the ongoing, reciprocal interplay between these

three elements.

Within this framework, there are two key learning mechanisms

that explain how individuals acquire and refine behaviors.

The first is observational learning, also known as modeling,

which involves learning by observing the behaviors of others,

particularly those who are regarded as role models. The

second mechanism is vicarious learning, which occurs when

individuals learn by observing the outcomes of others’ actions.

By witnessing the consequences—both positive and negative—

of others’ behaviors, team members adjust their own actions

accordingly, often avoiding mistakes and replicating successful

strategies (Wood and Bandura, 1989).

SCT also highlights two reinforcing mechanisms that influence

behavior and development. Self-regulation is a crucial process by

which individuals manage their emotions, thoughts, and actions

in pursuit of long-term goals. Additionally, SCT emphasizes

self-reinforcing processes, where individuals’ actions create a

cycle of positive reinforcement. When a behavior leads to

successful outcomes, it reinforces that behavior, creating a virtuous

cycle that promotes continued engagement and improvement

(Lin et al., 2020).

2.2 Transformational leadership

Transformational leadership is a leadership style that motivates

members to transform their beliefs and values to increase their

performance over self-interest and prioritize the organization’s

needs (Avolio et al., 1999). The transformational leadership theory,

which Burns proposed in 1978, envisions as the ideal relationship

between political leaders and supporters. Bass developed the theory

into the research of organizations, stating that transformational

leadership could encourage members to sacrifice their personal

interests by allowing them to recognize the importance of their

tasks (Bass, 1999). Based on this research, a lot of effort has

been made by numerous scholars to study transformational

leaders’ characteristics and their positive effects on organizational

outcomes. Since then, transformational leadership has acquired

wide acceptance in leadership studies and project management

(Antonakis and House, 2013).

In project-based organizations, transformational leadership

demonstrates significant advantages (Aga et al., 2016). A

comprehensive meta-analysis conducted by Hoch et al. (2018)

reveals that transformational leadership demonstrates superior

efficacy compared to other moral value-based leadership styles

in elucidating followers’ behaviors, attitudes, and perceptions

within relational contexts. Research indicates that in project-based

organizations, transformational leadership positively correlates

with higher performance, team innovation, and job satisfaction

(Zhu et al., 2013; Al-edenat, 2018; Le and Lei, 2019). In addition,

the advantages of transformational leadership become more
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pronounced when facing highly dynamic and complex project

environments, better promoting organizational adaptability and

long-term success (Han et al., 2024). Notably, the effectiveness

of transformational leadership appears to be more evident in

developing countries, including China, than in Western countries

(Crede et al., 2019).

This study employed a short measurement scale called Global

Transformational Leadership scale (GTL) developed by Carless

et al. (2000) to measure transformational leadership. As the

primary aim of this study is to examine the overall impact of

transformational leadership on other variables, rather than the

effects of its individual components. The GTL’s global assessment

of transformational leadership is particularly suited to this purpose.

As the GTL “provides a broad assessment of transformational

leadership” (Carless et al., 2000, p. 402), encompassing key

aspects such as vision, staff development, support, empowerment,

innovation, leading by example, and charisma in a single construct.

Moreover, the GTL has been successfully employed in various

empirical studies across different cultural contexts (Alwali and

Alwali, 2022; Kloutsiniotis et al., 2022; Shaikh et al., 2023). Thus, the

GTL, alignment with recent theoretical critiques, practical brevity,

and robust psychometric properties make it an ideal instrument for

this study’s objectives.

2.3 Team reflexivity

Team reflexivity has emerged as a crucial concept in

organizational behavior and team performance studies, particularly

in the context of project management. Team reflexivity is a

proactive and adaptive process in which team members actively

reflect on and discuss their objectives, strategies, and workflows,

making adjustments based on current circumstances (West and

Anderson, 1996). It involves a conscious effort to evaluate,

question, and potentially adjust how the group operates, with

the aim of boosting performance and realizing intended results.

The practice of team reflexivity facilitates a valuable exchange

of ideas among team members. Through this collaborative

reflection, teams can uncover more efficient work methods and

explore innovative approaches to tasks. Importantly, this process

encourages thoughtful improvement rather than resorting to

shortcuts merely to complete assignments quickly (Ren et al., 2021).

2.4 Project team resilience

Unlike general team resilience which is defined as “the

capacity of a team to withstand and overcome stressors in a

manner that enables sustained performance” (Alliger et al., 2015,

p. 177), project team resilience is characterized by its time-

bound nature, unique project-specific challenges, and dynamic

team composition (Varajão et al., 2021). Specifically, project teams

operate within defined time frames, often with strict deadlines

and milestones (Scott-Young and Samson, 2008). Additionally,

project teams frequently experience changes in membership and

leadership throughout the project lifecycle (Kloppenborg and

Petrick, 1999). While team resilience and project team resilience

share foundational elements, the latter represents a specialized

construct that addresses the unique demands of project-based work

environments. This study adopts the definition proposed by Pavez

et al. (2021, p. 699), which describes project team resilience as

“the capacity to anticipate, contain, and recover from adversity

or failure induced by the uncertainty and complexity of a project

environment”. This definition is particularly appropriate as it

captures the reactive adaptation component of resilience within the

specific context of project management, evident in the capacity to

contain and recover from challenges as they arise.

2.5 Project success

Despite ongoing research since the 1970s (Ika, 2009), the

definition of project success remains a subject of debate (Jugdev and

Müller, 2005). In the 1990s, project success was commonly defined

by the “iron triangle”—constrained by time, quality, and cost

(Atkinson, 1999). Pinto and Mantel (1990) proposed a systemic,

three-dimensional approach to define project success, including

project efficiency, perceived quality, and client satisfaction.

According to the Project Management Institute (PMI), project

success has evolved over the past two decades to encompass

a balance among cost, time, quality, scope, and stakeholder

satisfaction (Aga et al., 2016). Similarly, Raziq et al. (2018) suggest

that project success includes meeting scope, time, cost, and quality

objectives, as well as satisfying customers and stakeholders and

achieving the project’s objectives.

Over time, the concept of project success has expanded to

include additional dimensions and factors. Although its definition

has not yet reached a wider consensus, project success has evolved

from the traditional focus on the iron triangle including cost,

time, and quality into a broader understanding of success that

considers multiple perspectives (Pollack et al., 2018). Thus, rather

than evaluating a single aspect of performance, using composite

measures such as performance, efficiency, effectiveness, impact,

and sustainability for assessing project success may serve as

more comprehensive indicators for overall team performance

(Aga et al., 2016).

3 Hypothesis development

3.1 Transformational leadership and project
success

Transformational leaders develop and communicate a

compelling vision through systematic and consistent messaging

that establishes clear direction and purpose (Bush, 2018). This

vision-setting process creates favorable environmental conditions

that positively influence team members’ behaviors, strengthen

their self-efficacy beliefs, and shape their outcome expectations.

Through deliberate modeling of desired behaviors and explicit

articulation of core values, transformational leaders facilitate

the alignment between individual efforts and organizational

objectives while simultaneously fostering a deeper sense of purpose

in team members’ work (Carless et al., 2000). Furthermore,

transformational leadership elevates performance standards
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through intellectual stimulation, particularly in goal-setting

processes (Avolio et al., 1999). The establishment of clear,

well-defined, and appropriately challenging goals has been

demonstrated to enhance both motivation and performance

outcomes (Locke and Latham, 2002). By encouraging team

members to establish and pursue ambitious standards for

themselves, transformational leaders cultivate a growth mindset

within the team. This approach nurtures a collective sense of

responsibility, which consequently leads to improvements in both

the efficiency and effectiveness of project execution. Therefore, the

following hypothesis is proposed:

Hypothesis 1 (H1): Transformational leadership positively

impacts project success.

3.2 The mediating role of team reflexivity
between transformational leadership and
project success

Transformational leadership fosters team reflexivity through

modeling reflective behaviors and reinforcing these behaviors via

observational learning and feedback. Transformational leaders act

as role models by demonstrating reflective practices themselves

(Schippers et al., 2008), which team members then observe and

internalize. These modeled behaviors create opportunities for

observation learning, where team members replicate the reflective

actions. This process is further strengthened by feedback from

the leader, reinforcing the behavior and encouraging a continuous

cycle of reflection. In this way, observational learning strengthens

the commitment to reflection as a team norm. Furthermore,

transformational leaders enhance team reflexivity by promoting

self-regulation through collective monitoring and goal-setting.

Transformational leaders facilitate this process by guiding teams in

setting shared goals and evaluating their collective progress (Chai

et al., 2017). As team members monitor their progress toward

these goals and adjust their strategies accordingly, they engage

in self-regulatory behaviors that are central to team reflexivity.

This continuous evaluation and adaptation process is reinforced

by feedback from leaders, which further promotes reflection

and improvement. By fostering observational learning and self-

regulation, transformational leadership creates an environment

where reflexivity is central to team behavior. Thus, the following

hypothesis is suggested:

Hypothesis 2a (H2a): Transformational leadership positively

impacts team reflexivity.

Team reflexivity significantly enhances team performance

through its facilitation of organizational learning and

comprehensive knowledge sharing within teams. When team

members engage in reflexive practices, they create opportunities

for vicarious learning, allowing colleagues to benefit from shared

experiences without direct exposure (Bandura, 1999). The

combination of diverse viewpoints from different disciplines

enriches the learning environment (Bell and Kozlowski, 2002),

leading to more comprehensive problem analysis and innovative

solutions. This multi-faceted approach to learning and problem-

solving through reflexivity ultimately strengthens project

outcomes. In addition, when teams engage in reflexive practices,

they create structured chances for members to articulate their

unique insights, experiences, and expertise (Schippers et al., 2015),

making both tacit and explicit knowledge accessible to the entire

team (Wang et al., 2021). This process is particularly effective

because reflexivity creates a psychologically safe environment.

In this context, team members feel comfortable sharing not only

successes but also failures and concerns (Edmondson, 1999),

enabling the exchange of sensitive yet valuable knowledge that

might otherwise remain hidden. Through reflexive discussions,

teams engage in collective sense-making processes that transform

raw information into actionable knowledge (Marks et al., 2001).

Moreover, reflexivity promotes the practical application of shared

knowledge by helping teams identify relevant experiences and

adapt them to current project challenges (Hoegl and Parboteeah,

2006). The combination of organizational learning climate and

comprehensive knowledge sharing through team reflexivity

ultimately creates a robust foundation for improving project

outcomes. Therefore, the hypothesis is proposed:

Hypothesis 2b (H2b): Team reflexivity positively impacts

project success.

Transformational leadership, characterized by behaviors that

support, motivate, and innovate (Carless et al., 2000), fosters an

environment conducive to reflection, learning, and adaptation.

By encouraging open communication, transformational leaders

facilitate teams’ reflexive actions and potentially adjust their

operations in alignment with team goals and project demands

(Schippers et al., 2008). The regular engagement of team members

in reflexive practices, facilitates idea exchange and uncovers more

efficient work methods and innovative task approaches (Ren

et al., 2021). These behaviors activate reciprocal determinism,

reflecting a dynamic interaction between cognitive processes

(critical thinking and reflection) and behavioral adjustments

(adopting new strategies) (Bandura, 1999). Through this reciprocal

process, teammembers develop enhanced collective capabilities for

assessment and response. As a result, reflexive teams demonstrate

enhanced adaptation to changing circumstances, early problem

identification, and informed decision-making capabilities, all of

which contribute to higher project success rates (Giezen et al.,

2015; Ika and Donnelly, 2017). The active engagement in reflexivity

encourages teams to pursue thoughtful improvements rather

than resorting to shortcuts for quick task completion. In this

context, teams regulate their behavior through reflection and

feedback, leading to goal attainment and enhanced performance

(Schippers et al., 2015). Thus, by fostering team reflexivity,

transformational leadership creates a self-reinforcing cycle of

continuous improvement and adaptation, ultimately enhancing

project success. Thus, the hypothesis is suggested:

Hypothesis 2c (H2c): Team reflexivity positively mediates

the relationship between transformational leadership and

project success.

3.3 The mediating role of project team
resilience between transformational
leadership and project success

Transformational leadership positively impacts project team

resilience by developing teammembers’ skills and acting as resilient

models. Transformational leaders prioritize the development of
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team members by providing training, mentoring, and growth

opportunities, which equip individuals with the necessary skills to

handle adversity (Avolio et al., 1999). This focus on skill-building

not only enhances individual competencies but also strengthens

collective resilience. By empowering team members through skill

development, transformational leaders contribute to building a

resilient team capable of overcoming uncertainty. Additionally,

transformational leaders foster a culture where risk-taking and

innovation are seen as positive responses to adversity (Mokhber

et al., 2018). In this environment, team members observe how

their leader handles challenges and are encouraged to adopt

similar strategies (Wood and Bandura, 1989). Leaders model how

setbacks can be viewed as learning experiences, thereby promoting

a growth mindset within the team. This process of modeling

behaviors, reinforced by feedback and social support, encourages

team members to approach difficulties proactively rather than

defensively. Thus, the hypothesis is suggested:

Hypothesis 3a (H3a): Transformational leadership positively

impacts project team resilience.

Project team resilience positively impacts project success by

enabling teams to navigate challenges and maintain performance

stability. In construction projects, which are complex and involve

multiple stakeholders, team resilience is crucial for maintaining

project momentum in the face of unforeseen challenges. A

resilient project team is better equipped to handle the dynamic

nature of construction projects. As Jiang et al. (2024) emphasize,

robust project team resilience enables teams to effectively adapt

to challenges and stay on track toward achieving project goals.

Thus, project team resilience directly contributes to project

success by fostering the capacity to overcome obstacles and

sustain performance. In addition, when a project team encounters

unexpected challenges, its ability to contain and recover from these

difficulties is vital for maintaining project momentum. Watson

et al. (2001) suggests that overcoming adversity boosts collective

efficacy beliefs, which increases team persistence in the face of

future obstacles. Additionally, successful recovery serves as a

learning opportunity, where team members observe and replicate

problem-solving behaviors through observational learning. This

cyclical process of recovery and learning fosters resilience and

enhances the team’s ability to solve problems effectively. Therefore,

the hypothesis is suggested:

Hypothesis 3b (H3b): Project team resilience positively

impacts project success.

Transformational leaders act as models, exhibiting behaviors

and attitudes that team members can observe and emulate

(Khan and Khan, 2022). This observational learning process

is particularly efficacious due to the reverence and esteem

typically accorded to transformational leaders (Arnold, 2017).

By fostering innovative thinking and encouraging cognitive

diversity (Kahai et al., 2013; Le and Lei, 2019), transformational

leaders strengthen the team’s ability to anticipate and adapt

to challenges. Furthermore, by enhancing team members’ self-

efficacy and confidence (Lu and Li, 2021), transformational leaders

reinforce the collective belief in the team’s capability to overcome

adversity. As a result, the team develops greater resilience,

enabling it to effectively manage stressors and maintain stability

in complex environments. Resilient teams demonstrate the ability

to contain and recover from setbacks, maintaining performance

stability in dynamic project environments (Alliger et al., 2015).

Their capacity to withstand and overcome stressors enables the

sustainment of long-term project performance (Stoverink et al.,

2020). By fostering resilience through their leadership behaviors,

transformational leaders create an adaptive team culture, equipping

members to better manage the complexities inherent in project

environments. Ultimately, this cultivated resilience serves as a

crucial driver of project success. Consequently, the following

hypothesis is proposed:

Hypothesis 3c (H3c): Project team resilience positively

mediates the relationship between transformational leadership and

project success.

In summary, this study enriches the literature on project

management by examining the mediating roles of team reflexivity

and project team resilience between transformational leadership

and project success. The proposed model is depicted in Figure 1.

FIGURE 1

Conceptual model.
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4 Methods

4.1 Sample and procedure

The sample for this study comprised 261 respondents actively

engaged in various construction projects throughout China. Data

collection was strategically conducted through alumni networks

specializing in engineering management and construction cost

from three prominent universities in Liaoning Province in China.

This approach ensured access to a well-informed and relevant

participant pool, enhancing the reliability and applicability of the

study’s findings within the construction industry context.

The questionnaire was initially developed based on previous

relevant studies, with items translated from English into

Chinese. Subsequently, two professors specializing in engineering

management meticulously reviewed the questionnaire to identify

and correct any inconsistencies. A pilot test was then conducted

with a small sample of 10 respondents (quantity surveyors), and

the questionnaire was further revised based on their feedback

before being distributed to the target participants.

The questionnaire was structured into three distinct sections.

The first section served as an introduction, outlining the survey’s

objectives, assuring respondents of the confidentiality of their

answers, and providing detailed instructions for completion.

The second section was dedicated to collecting demographic

information, including respondents’ age, years of experience,

and educational background. The final section encompassed the

variable measurement scales, containing questions designed to

assess the key constructs central to the study.

The questionnaire was distributed to a targeted sample of

professionals in the construction industry using Wenjuanxing,

a popular online survey platform in China. The initial sample

consisted of 20 qualified respondents (quantity surveyors) who

were selected from the alumni networks specializing in engineering

management and construction cost from three prominent

universities in Liaoning Province, China. These respondents met

the following inclusion criteria: (1) having at least 2 years of project

management experience; (2) being currently employed in the

construction industry; and (3) holding a professional qualification

as a quantity surveyor.

To expand the sample size, these initial participants were

asked to forward the questionnaire to other similarly qualified

individuals within their professional circles. This snowball

sampling technique was employed to reach a broader audience

while maintaining the relevance of the sample to the study

context. Data collection took place from December 2023 to

March 2024, coinciding with the winter engineering break in

northern China. During this period, quantity surveyors typically

have a lighter workload, which allowed for more focused and

higher-quality responses to the questionnaire. This timing was

strategically chosen to ensure the reliability and validity of the

data collected.

Over the four-month data collection period, a total of 307

questionnaires were collected. Of these, 261 were deemed valid for

analysis based on the following exclusion criteria: (1) responses

that were identical across all questions, indicating a lack of genuine

engagement with the survey; and (2) illogical responses, such as

individuals reporting an age of 26 with over 13 years of experience.

TABLE 1 Demographic characteristics of the sample.

Features Category Frequency Percentage

Gender Male 136 52.11%

Female 125 47.89%

Age (years) 20–30 46 17.62%

30–40 91 34.87%

40–50 80 30.65%

50–60 44 16.86%

Education Below undergraduate 155 59.38%

Undergraduate 85 32.57%

Master and above 21 8.05%

Experience (years) <3 1 0.39%

3–5 31 11.88%

5–10 49 18.77%

10–15 39 14.94%

>15 141 54.02%

Duration (years) <5 100 38.31%

5–10 72 27.59%

10–15 43 16.48%

>15 46 17.62%

These criteria were applied to ensure the integrity and credibility

of the dataset. Table 1 provides the demographic details of the

remaining participants.

4.2 Measurement

Participants, unless stated otherwise, responded using a five-

point Likert scale, where 1 represented “Strongly Disagree” and 5

represented “Strongly Agree.” The following section outlines the

measurements used in this study:

Transformational leadership was assessed using the Global

Transformational Leadership scale (GTL) fromCarless et al. (2000).

An example item is: “My project manager communicates a clear

and positive vision of the future.” (Cronbach’s α = 0.899).

Project success was measured by nine items from Aga et al.

(2016). An example item is: “The project was completed on time.”

(Cronbach’s α = 0.907).

Project team resilience was measured using four items adapted

from Pavez et al. (2021). A sample item is: “In my team, we

cope well with the conflicts we experience at work.” (Cronbach’s

α = 0.894).

Team reflexivity was assessed using four items from Elbanna

(2015). A sample item is: “Our team’s responsiveness to changing

organizational conditions is timely.” (Cronbach’s α = 0.881).

Demographic factors such as gender, experience, age,

and educational background were considered. Additionally,

team size and project duration were included in the

analysis (Aga et al., 2016).
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TABLE 2 Pearson’s correlation matrix, reliability, and validity.

Variable Item loading Cronbach’s α CR AVE TSL TR TI PS

TSL 0.643∼0.859 0.899 0.901 0.570 (0.755)

PTR 0.794∼0.873 0.894 0.896 0.686 0.425∗∗ (0.828)

TR 0.711∼0.892 0.881 0.892 0.682 0.433∗∗ 0.469∗∗ (0.826)

PS 0.594∼0.851 0.907 0.911 0.542 0.468∗∗ 0.515∗∗ 0.567∗∗ (0.736)

TSL, transformational leadership; PTR, project teamresilience; TR, teamreflexivity; PS, project success; ∗∗ means the correlation is significant at the 0.01 level (2-tailed); The values in parentheses

are the square root of AVE.

TABLE 3 Comparison of measurement models.

Model χ2 df χ2/df RMSEA CFI TLI SRMR

Baseline model 254.723 246.000 1.035 0.012 0.998 0.997 0.036

Three-factor model 672.691 249.000 2.702 0.081 0.883 0.870 0.060

Two-factor model 1186.429 251.000 4.727 0.119 0.741 0.715 0.100

One-factor model 1591.188 252.000 6.314 0.143 0.629 0.593 0.114

Three-factor model: PTR and TR merged into one factor. Two-factor model: TSL, PTR, and TR merged into one factor. One-factor model: TSL, PTR, TR, and PS merged into one factor.

TABLE 4 Path coe�cients and hypothesis testing results.

ID Hypotheses Estimate β S.E. p-Value 95% bias–corrected

confidence interval

Results

Direct e�ects

H1 TSL-PS 0.169∗ 0.173 0.074 0.021 [0.022, 0.315] Positive

H2a TSL-TR 0.382∗∗ 0.486 0.056 0.000 [0.277, 0.493] Positive

H2b TR-PS 0.525∗∗ 0.423 0.109 0.000 [0.324, 0.750] Positive

H3a TSL-PTR 0.427∗∗ 0.468 0.066 0.000 [0.304, 0.560] Positive

H3b PTR-PS 0.310∗∗ 0.290 0.082 0.000 [0.157, 0.478] Positive

Mediating e�ects

H2c TSL-TR-PS 0.201∗∗ 0.205 0.048 0.000 [0.117,0.304] Positive

H3c TSL-PTR-PS 0.132∗ 0.135 0.041 0.001 [0.063,0.221] Positive

∗∗p < 0.001; ∗p < 0.05.

5 Analysis and results

RStudio Version 2024 was utilized to analyze the data.

Confirmatory factor analysis (CFA) was implemented to

authenticate the measurement patterns denoting the variables

within the overarching structural equation model. Furthermore,

SEM techniques were utilized to evaluate the proposed model and

examine the postulated assumptions. In addition, the application

of bootstrap methods provides a robust mechanism for assessing

the hypothesized relationships, thereby ensuring a comprehensive

and rigorous examination of the assumptions.

5.1 Reliability and validity

As shown in Table 2, the Cronbach’s Alpha and Composite

Reliability values for constructs are all above the recommended

thresholds (0.7), indicating high internal consistency (Vaske et al.,

2017). The Average Variance Extracted (AVE) values exceed 0.50 for

all constructs, supporting good convergent validity. Discriminant

validity is confirmed as the square root of the AVE for each

construct is higher than its correlations with other constructs.

Additionally, as shown in Table 3, the baselinemodel, which reflects

the original factor structure, shows excellent fit indices (χ²/df =

1.035, RMSEA = 0.012, CFI = 0.998, TLI = 0.997, SRMR =

0.036), further validating the measurement model and ensuring

that the constructs are distinct and accurately measured (Dogan

and Özdamar, 2017).

5.2 Common method bias

Two approaches were employed to evaluate the common

method bias. First, the initial principal component explained 40%

of the total variance, which is below the 50% threshold typically

associated with significant common method bias (Podsakoff et al.,

2003). Second, as shown in Table 3, the baseline model, which

aligns with the original factor structure, demonstrates excellent fit

indices (χ²/df= 1.035, RMSEA= 0.012, CFI= 0.998, TLI= 0.997,

SRMR = 0.036). In contrast, the fit significantly worsens in the
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FIGURE 2

Mediation model.

three-factor, two-factor, and one-factor models, with the one-factor

model showing the poorest fit (χ²/df= 6.314, RMSEA= 0.143, CFI

= 0.629, TLI = 0.593, SRMR = 0.114). This decline in fit suggests

that common method bias is unlikely (Podsakoff et al., 2003; Guo

et al., 2016). The collective results indicate that common method

bias may not pose a significant concern.

5.3 Hypothesis testing

Table 4 and Figure 2 present the path coefficients and results for

hypothesis testing, detailing whether each hypothesis is supported:

H1: Transformational leadership has a positive effect on project

success with an estimate of β = 0.173 (p = 0.021). This effect is

statistically significant, indicating that transformational leadership

positively influences project success, thus supporting Hypothesis 1.

H2a: Transformational leadership significantly impacts team

reflexivity with an estimate of β = 0.486 (p < 0.001).

The result is highly significant, showing that transformational

leadership positively affects team reflexivity, thereby supporting

Hypothesis 2a.

H2b: Team reflexivity has a positive effect on project success

with an estimate of β = 0.423 (p < 0.001). This effect is statistically

significant, suggesting that team reflexivity positively influences

project success, supporting Hypothesis 2b.

H3a: Transformational leadership significantly impacts project

team resilience with an estimate of β= 0.468 (p< 0.001). The result

confirms that transformational leadership positively affects project

team resilience, thus supporting Hypothesis 3a.

H3b: Project team resilience has a significant positive effect

on project success with an estimate of β = 0.290 (p < 0.001).

This effect is highly significant, indicating that project team

resilience positively influences project success, thereby supporting

Hypothesis 3b.

H2c: Team reflexivity mediates the relationship between

transformational leadership and project success with an estimate of

β = 0.205 (p < 0.001) and a 95% confidence interval (CI) of [0.117,

0.304]. The confidence interval does not include zero, confirming

that team reflexivity significantly mediates the relationship between

transformational leadership and project success, thus supporting

Hypothesis 2c.

H3c: Project team resilience mediates the relationship between

transformational leadership and project success with an estimate

of β = 0.135 (p = 0.001) and a 95% CI of [0.063, 0.221]. The

confidence interval does not include zero, indicating that project

team resilience significantly mediates the relationship between

transformational leadership and project success, thus supporting

Hypothesis 3c.

6 Discussion

The present study, grounded in SCT, investigated the direct

and indirect relationships between transformational leadership and

project success. As hypothesized, transformational leadership was

found to have a significant impact on project success. This finding

aligns with previous research conducted across various sectors

and countries, including development projects in Ethiopia (Aga

et al., 2016), telecom intensive companies in Pakistan (Zaman

et al., 2019), public projects in Pakistan (Fareed and Su, 2022),

and national public projects in Pakistan (Fareed et al., 2023). The

results corroborate these insights, specifically in the context of

China’s construction industry, underscoring the pivotal role of

transformational leadership in enhancing project success.

Secondly, this study reveals a positive relationship between

team reflexivity and project success. This finding confirms that

team reflexivity positively influences team performance but in

construction project teams (Liu et al., 2025). The positive impact of

team reflexivity on project success is particularly noteworthy given
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the heterogeneous nature of project teams. Project teams typically

comprise members from diverse professional backgrounds,

disciplines, and expertise levels. The heterogeneity aligns with

the concept of heterogeneous learning orientation (Pieterse et al.,

2011). Due to this heterogeneity, team reflexivity facilitates the

sharing of experiences. This process allows team members to

learn from each other’s successes and failures. Moreover, reflective

practices bring together varied viewpoints from team members,

leading to more comprehensive problem analysis and innovative

solutions. These mechanisms contribute to the development of

more effective project management practices.

Thirdly, this study reveals a positive correlation between

project team resilience and project success. This finding aligns

with previous research on team resilience and team performance,

highlighting the crucial role of resilience in teams. The importance

of team resilience has been demonstrated across various domains.

For instance, Meneghel et al. (2016) found that team resilience

is related to both in-role and extra-role performance. Similarly,

Z. Wang et al. (2023) corroborated these findings in the context

of nursing teams, further emphasizing the universal impact of

team resilience on performance. In the specific context of project

management, our findings underscore the critical role of a team’s

ability to anticipate, adapt to, and recover from challenges.

Project environments are inherently characterized by uncertainty,

distinguishing them from more stable organizational contexts.

This uncertainty manifests in various forms, such as changing

stakeholder requirements, resource constraints, and unforeseen

technical issues (Crawford et al., 2013). This finding underscores

the critical importance of fostering resilience within project

teams. By cultivating this attribute, project-based organizations can

better equip their teams to navigate the inherent uncertainties of

project environments.

Fourthly, perhaps more importantly, this study demonstrated

that team reflexivity and project team resilience play mediating

roles between transformational leadership and project success.

This finding aligns with previous research on transformational

leadership. For instance, Aga et al. (2016) found that team-building

mediates the relationship between transformational leadership

and project success in development projects. Similarly, Ali et al.

(2021) demonstrated a serial mediation effect of team-building

and teamwork quality in IT projects. Despite various mediators

being identified, this is the first study explicitly identifying the

mediating roles of team reflexivity and project team resilience,

in the relationship between transformational leadership and

project success.

6.1 Theoretical implication

This study makes several contributions to the existing body

of knowledge in project management. Firstly, this study extends

the application of SCT to the field of project management in

the construction industry. Based on SCT, this study provides a

theoretical framework for understanding the mechanisms through

which transformational leadership influences project outcomes.

Secondly, by demonstrating the positive correlation between

project team resilience and project success, this study extends

the application of resilience theory to project management.

It provides theoretical grounding for understanding how team

resilience contributes to navigating the inherent uncertainties

in project environments, building on previous work in other

domains (Meneghel et al., 2016; Jiang et al., 2024). This expanded

theoretical perspective on team resilience in project management.

It underscores the importance of fostering resilience as a key team

capability in the increasingly complex and uncertain landscape of

modern project management.

Thirdly, this study makes a significant theoretical contribution

by establishing a dual-pathway mediation model that elucidates the

mechanisms through which transformational leadership influences

project success. Specifically, our findings demonstrate that team

reflexivity (as a proactive adaptation mechanism) and project team

resilience (as a reactive adaptation mechanism) simultaneously

function as mediating variables between transformational

leadership and project outcomes. This finding extends the existing

literature by not only illuminating how transformational leadership

enhances project performance through facilitating team reflection,

but also by clarifying how such leadership builds team capacity to

respond effectively to challenges and recover from setbacks. This

dual-pathway model provides a more comprehensive theoretical

framework for understanding how leadership behaviors translate

into project performance through distinct adaptive mechanisms.

6.2 Practical implication

Based on the findings, several practical implications can

be identified for project management. As shown in Figure 2,

despite having a lower β (0.173) compared to team reflexivity,

transformational leadership has a direct and significant impact on

project success. Moreover, transformational leadership indirectly

influences project success by enhancing both team reflexivity

(with a mediation β of 0.205) and project team resilience

(with a mediation β of 0.135). This dual effect underscores

the need for organizations to invest in the development of

transformational leadership skills among project managers. It’s

suggested to provide leadership training programs that focus on

project visions, empowerment, and participative decision-making.

Furthermore, when applying transformational leadership in the

Chinese context, it is essential to localize the leadership style by

incorporating cultural values such as Confucian “benevolence”.

This approach could align leadership practices with local cultural

expectations and foster a more harmonious project environment.

By integrating these cultural aspects, project managers can enhance

their leadership effectiveness and contribute to the overall project

success in China.

Secondly, leveraging SCT’s concept of vicarious learning and

integrating it with team reflexivity can significantly enhance project

team management capabilities. As evidenced by the highest β

(0.423) in Figure 2, team reflexivity emerges as the most critical

factor influencing project success. By systematically studying and

reflecting on the successes and failures of other projects, teams

can gain valuable insights without directly experiencing every

situation. This process involves learning initiatives from other

similar projects and engaging in deep reflexive discussions. Teams
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can then translate these insights into actionable strategies and

role-playing exercises. This comprehensive approach allows project

teams to accelerate their learning process and develop more

effective management practices. By combining vicarious learning

with reflexive practices, teams can navigate the complexities of

project management more adeptly.

Thirdly, enhancing project capabilities requires a dual-pronged

approach that balances the development of project team resilience

with the standardization of core processes. On one side, fostering

project team resilience is crucial in today’s dynamic project

environments. Resilient teams involve cultivating a mindset of

flexibility and developing problem-solving skills across the team.

On the other side, solidifying standard processes provides a stable

foundation for project management. By establishing and refining

core procedures, teams can operate more efficiently and reduce

errors. By simultaneously strengthening project team resilience and

solidifying core processes, organizations can create a robust yet

flexible project management environment to foster project success.

6.3 Limitations

The present study has several limitations. Firstly, it is important

to acknowledge the limitations of the generalizability. The research

was conducted primarily in Eastern cultures with a collectivist

orientation, particularly in China and other Asian countries. This

cultural context may influence the effectiveness and perception of

transformational leadership, as well as its impact on project success.

Collectivist cultures tend to emphasize group harmony, respect

for authority, and long-term relationships (Triandis, 2001), which

may amplify the effects of transformational leadership. In contrast,

Western cultures, which are generally more individualistic, may

respond differently to transformational leadership styles. Future

research is suggested to explore moderating variables, such as team

diversity, project complexity, or cultural factors, to deepen the

study’s implications.

Secondly, the reliance on data collected at a single point in

time, may hinder the ability to draw definitive conclusions about

cause-and-effect relationships. The observed associations between

the variables studied do not necessarily imply causation. To

address this, subsequent investigations could adopt a longitudinal

approach, allowing for a more in-depth analysis over time.

Thirdly, the potential issue arises from the methodology of

gathering information from individual participants for all variables.

This approach may introduce common method bias. Nevertheless,

several distinct techniques were employed to evaluate this potential

bias, and the results suggest that it may not significantly impact the

study’s validity.

Lastly, it is important to acknowledge that the study employed

a convenience sampling method, which inherently limits the

representativeness of the sample. The sample was primarily

drawn from construction projects in a single nation, which

raises questions about the broader generalization of the findings.

To overcome this, future research endeavors should consider

expanding data collection to encompass multiple countries and

industries. This approach would enhance the robustness of the

findings across diverse settings.

7 Conclusion

This study investigated the intricate relationship between

transformational leadership and project success in the context

of Chinese construction projects, with a particular focus on

the mediating roles of team reflexivity and project team

resilience. The results show that both team reflexivity and project

team resilience serve as mediators in the relationship between

transformational leadership and project success. This study

contributes to the existing body of knowledge by highlighting the

potential mechanisms through which transformational leadership

influences project outcomes. The results underline the importance

of fostering team adaptation processes within project teams,

particularly reflexivity and resilience, as possible factors in

translating effective leadership into project success. By emphasizing

the development of transformational leadership and the nurturing

of team adaptation processes, project-based organizations may

enhance their potential for achieving project success in the dynamic

and challenging environment of the construction industry.

Future research could explore longitudinal studies or qualitative

approaches to validate these findings in different contexts,

providing deeper insights into how transformational leadership

and team adaptation processes evolve over time and across diverse

project settings.
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