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This article explores the evolving landscape of online learning and the pivotal role of 
project-based learning (PBL) in fostering leadership skills among student teachers. As 
education continues to transition to virtual platforms, there is a growing need to 
cultivate leadership qualities in student teachers to prepare them for the dynamic 
challenges of the digital age. Student teachers need to develop proficiency in digital 
pedagogy, which includes not only using technology for teaching but also 
understanding how to engage students in meaningful ways in an online setting. 
Therefore, this work in progress aims to shed light on ongoing initiatives, strategies, 
and best practices in integrating PBL to promote and develop leadership roles within 
the online learning environment. By engaging in projects, student teachers learn to 
facilitate active, inquiry-based learning experiences for their future students. 
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1. Introduction 
 

The rise of online learning has significantly impacted education in various ways, bringing about 
transformative changes and presenting both challenges and opportunities. Several studies conducted 
by Almahasees et al., [1]; Hodges et al., [2]; and Mukhtar et al., [3] have explored the multifaceted 
impact of online learning on education, shedding light on its implications for students, educators, and 
education. Online learning has democratized access to education, breaking down geographical 
barriers. Students from diverse backgrounds, locations, and circumstances can now access 
educational resources and courses, promoting inclusivity and expanding educational opportunities. 
Consequently, online learning has emerged as a powerful tool for promoting social equity and 
narrowing the digital divide, empowering learners from all walks of life to pursue their educational 
aspirations and unlock their full potential. With the proliferation of online learning platforms and 
tools, educators have gained greater flexibility and autonomy in designing and delivering engaging 
learning experiences that cater to diverse learning styles and preferences.  

Furthermore, in online learning, learners can access materials at their own pace and schedule, 
accommodating work, family, or other commitments. This flexibility is particularly beneficial for adult 
learners and those pursuing education while working. Celik [4]; Furqon et al., [5]; and Kumari et al., 
[6] stated that learning management systems, video conferencing, interactive simulations, and other 
digital tools have become essential components of the educational experience. This shift has led to 
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innovative teaching methods and a more dynamic learning environment. The integration of digital 
tools has spurred a wave of innovation in teaching methodologies, giving rise to dynamic and 
interactive learning environments that transcend the limitations of traditional classroom settings. 
Educators now have access to a wealth of resources and instructional techniques that promote active 
learning, critical thinking, and knowledge retention among students. According to Jie and Ali [7], for 
the success of online education, it is important to improve the teaching method and utilize the 
Learning Management System (LMS). 

Online learning facilitates continuous learning throughout one's life. Professionals can upskill or 
reskill without taking significant breaks from their careers. The availability of short courses, micro-
credentials, and online certifications supports the development of specific skills relevant to evolving 
industries. Research conducted by Dhawan [8]; Dillo Justin Ramoshaba & Frank [9]; and Ogbonnaya 
et al., [10] stated that online platforms offer flexibility in terms of timing and pace. This is particularly 
beneficial for professionals seeking leadership development while managing work responsibilities. 
Leaders can engage in online courses during non-working hours, enabling them to balance their 
professional and educational commitments. 

Furthermore, Hoe et al., [11] confirmed the integration of project-based learning (PBL) in online 
learning offers a dynamic and transformative approach to engage learners in meaningful and 
authentic experiences. Project-based learning in an online environment transcends traditional 
pedagogical boundaries, leveraging digital tools, collaboration platforms, and multimedia resources 
to empower learners in pursuing inquiry-driven projects that mirror real-world challenges and 
contexts. Taskiran [12] also stated that by immersing learners in hands-on, experiential learning 
opportunities, project-based learning fosters the development of critical thinking, problem-solving, 
communication, and collaboration skills while nurturing a sense of ownership, autonomy, and 
intrinsic motivation in their learning journey.  

In the context of online leadership education, McCarron and Yamanaka [13]  stated that there is 
a need to focus on creating equitable and inclusive learning environments. However, according to  
Matos and Kasztelnik [14] there is a particular gap exists in understanding specific leadership 
strategies to support online adjunct faculty participation.  Additionally, research by Luo et al. [15] has 
shown that assigned leadership roles in online collaborative learning can significantly impact learning 
behaviors and outcomes.  

Therefore, this study explores how Project-Based Learning (PBL) can be a catalyst for leadership 
development in an online learning environment.  
 
2. Literature Review 
2.1 Importance of Leadership in Online Learning 

 
Leadership plays a crucial role in the success and effectiveness of online learning environments, 

serving as a guiding force that influences organizational culture, strategic direction, and instructional 
practices. Mouaziz et al., [16] illuminate the evolving role of educators within virtual settings, 
stressing the imperative for teachers to cultivate digital competencies tailored to the evolving needs 
of students, thus embodying indispensable leadership qualities essential for fostering effective online 
education. Similarly, Uddin [17] underscores the indispensability of educators' technological prowess 
and pedagogical adeptness in enhancing students' academic achievements within the digital realm, 
thereby accentuating the pivotal role of proficient leadership. Nurhayati et al.[18] advocate for the 
pivotal role of teachers in curating nurturing and conducive virtual learning environments that foster 
academic success for both learners and instructors, thereby magnifying the essence of teacher 
leadership. Moreover, Talimbekas and Arifani [19] explore the hurdles encountered by students in 
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virtual learning domains, advocating for a comprehensive exploration of students' perspectives to 
unravel the intricacies of virtual learning challenges, thereby underscoring the necessity of teacher 
leadership in mitigating these obstacles. Furthermore, Ibarra and Lu [20] investigate the complexities 
of sustaining student engagement in online learning milieus, accentuating the pivotal role of 
educators in crafting interactive and supportive digital learning ecosystems, thus magnifying the 
essence of teacher leadership in ensuring enriched educational experiences. 
                                              

2.2 PBL and its Benefits: PBL Students Leadership in Online Learning 
 

Various studies have shed light on the multifaceted applications of Project-Based Learning (PBL) 
across diverse educational contexts. Lasamahu et al., [21], delve into the integration of PBL within 
the human performance technology course, offering valuable insights into its implementation within 
online educational environments. Furthermore, Ghosheh Wahbeh et al., [22] examine the 
transformative potential of PBL in fostering students' life skills, particularly leadership skills, within 
language classrooms, underscoring the broader impact of PBL on holistic skill development. 
Fernandes et al., [23] present compelling evidence on the efficacy of PBL as a pedagogical tool for 
not only enhancing leadership skills but also actively engaging students in the learning process, 
highlighting its pivotal role in skill enrichment. Moreover, Henkel et al., [24]  explore the intricate 
dynamics of project manager leadership behavior, offering valuable insights into the leadership 
competencies cultivated through project management endeavors, thus aligning with the leadership 
development facets inherent within the realm of PBL. Collectively, these studies contribute to a 
comprehensive understanding of PBL's efficacy in nurturing leadership skills and fostering active 
engagement in the learning process across various educational domains. 
 
2.3 Promoting Leadership through PBL in Online Learning Environments 
 

Leadership and Problem-Based Learning (PBL) intersect in online learning through various 
dimensions. Studies by Kim et al., [25] have shown that in online PBL environments, students can 
emerge as learning leaders through the application of different leadership styles such as 
transformational and transactional leadership These leadership styles are crucial in defining 
leadership roles within online learning groups, emphasizing the importance of effective leadership in 
facilitating group processes and learning outcomes. The interplay between these leadership styles 
within online PBL environments underscores the importance of effective leadership in facilitating 
group processes and enhancing learning outcomes. Leaders who can effectively balance 
transformational and transactional leadership approaches can create a conducive learning 
environment that fosters collaboration, critical thinking, and knowledge construction. Moreover, by 
empowering students to assume leadership roles within online learning groups, educators can 
cultivate essential leadership skills among learners, preparing them to navigate complex challenges 
and thrive in the digital age. 

Moreover, Saqr, Fors, and Tedre [26] stated that the success of online PBL lies in creating a 
conducive environment for continuous interactions and engagement among students, which is 
essential for collaborative learning  Effective online PBL groups are characterized by high levels of 
interactivity and engagement, indicating the significance of leadership in fostering a supportive and 
participative learning culture. Effective leaders in online PBL environments employ various strategies 
to promote interaction and engagement among group members. They may facilitate discussions, 
pose thought-provoking questions, and encourage participation from all group members. By 
fostering a sense of inclusivity and belonging, these leaders create a supportive learning environment 
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where students feel valued and empowered to share their perspectives and insights. Moreover, 
effective leaders leverage technology to enhance communication and collaboration within online PBL 
groups, utilizing features such as video conferencing, instant messaging, and collaborative document 
editing to facilitate real-time interactions and knowledge sharing.  

Furthermore, Caroni and Nikoulina [27] also explore the integration of PBL in online settings 
during the COVID-19 pandemic which highlighted the importance of sustaining collaboration and 
interactive group discussions to ensure the effectiveness of online PBL This underscores the role of 
leadership in maintaining communication channels, promoting teamwork, and encouraging active 
participation in virtual PBL environments. Leaders may play a crucial role in clarifying expectations, 
providing feedback, and offering assistance to students as they work through problems and 
collaborate with their peers. By serving as mentors and facilitators, leaders can empower students 
to take ownership of their learning and develop the critical thinking and problem-solving skills 
necessary for success in online PBL environments. 

Additionally, Chen and Liu [28] investigated the implementation of online PBL which has been 
found to enhance students' meta-learning skills, including independent learning, communication, 
collaboration, and reflection This suggests that effective leadership in online PBL involves guiding 
students to develop not only subject-specific knowledge but also essential meta-cognitive and 
interpersonal skills crucial for their overall academic and professional growth. Effective leaders 
may encourage students to take ownership of their learning by setting clear learning objectives and 
encouraging independent inquiry and exploration. They may also facilitate communication and 
collaboration among students, fostering a culture of open dialogue, active listening, and constructive 
feedback exchange. Additionally, leaders may encourage students to engage in reflective practices, 
prompting them to critically evaluate their learning processes, identify areas for improvement, and 
set goals for future growth.  

    
3. Theoretical Framework 
3.1 Application of Distributed Leadership Theories in an Online Learning Context 
 

According to  Spillane et al., [29], distributed leadership means that the practice of leadership 
moves between those in formal and informal leadership positions. Distributed leadership is a model 
that involves the sharing of leadership responsibilities and decision-making across various 
stakeholders within an organization. In the context of online learning, applying distributed leadership 
theories is essential for creating a collaborative and effective virtual learning environment. Spillane 
et al., [29] also stated that this theory implies that the role of leadership is not only seen as an 
individual practice, ability, character, or cognition but it can also be practiced by distributing the 
leadership function through leader, follower, and situation. This involves empowering students to 
have a voice in decisions related to their online learning experiences, including course offerings, 
assessment methods, and the use of technology. By applying distributed leadership theories in an 
online learning context, educational institutions can create a more inclusive, collaborative, and 
effective virtual learning environment.  
 
3.2 PBL as a Framework for Fostering Leadership Skills in the Online Learning Environment 
 

Project-Based Learning (PBL) serves as an effective framework for fostering leadership skills in an 
online learning environment. Blumenfeld et al., [30] describe PBL as involving students 
collaboratively engaging in real-world problem-solving tasks, emphasizing teamwork and 
collaboration. This method aligns with problem-based learning principles, where students construct 
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knowledge by addressing authentic challenges, refining questions, conducting investigations, 
analyzing data, and drawing conclusions. Through participation in online projects, students can 
develop collaborative leadership skills by navigating virtual platforms, coordinating tasks, and 
ensuring effective communication among team members. PBL projects often present complex 
problems that require critical thinking and decision-making, enabling students in leadership roles to 
analyze information, evaluate options, and make informed decisions, thereby enhancing their 
problem-solving abilities. Furthermore, Muslim et al., [31] proved that project-based learning had 
been shown to enhance students' creativity, problem-solving skills, and motivation. By engaging in 
hands-on projects that demand innovative solutions, students are prompted to think critically, 
consider diverse viewpoints, and devise creative strategies to overcome obstacles. This not only 
enhances their academic performance but also bolsters their intrinsic motivation to learn and excel. 
Anderson [32] underscores the importance of project-based learning in empowering students to 
become proactive, self-reliant learners capable of applying their knowledge and skills in practical 
scenarios. This approach not only enriches students' comprehension of the subject matter but also 
equips them with vital competencies for success in academic and professional pursuits. 

 
3.3 Synthesizing Leadership and PBL Theories for Effective Implementation 
 

The conceptual framework set out in Figure 1 serves as a guide on how this research is conducted 
and the distribution of leadership roles in an online learning environment through PBL.  This research 
focuses on the implementation of PBL via online platforms where students engage in project 
discussions to enhance their leadership roles and complete their projects. 

Online discussions forum plays a vital role in providing a platform for students to discuss their 
project work. Through online discussions, students can exchange ideas, share insights, and seek 
feedback on their project endeavors, fostering a sense of community and collective learning. 
Moreover, these forums offer a space for students to pose questions, clarify doubts, and explore 
diverse perspectives, enriching their understanding of the subject matter and enhancing their critical 
thinking skills.  

Building upon this collaborative environment, online problem-based learning (PBL) emerges as a 
powerful pedagogical approach that leverages the interactive nature of online discussion forums to 
promote active student engagement and deeper learning outcomes. Research by  Elzainy, Sadik, and 
Abdulmonem [33] has demonstrated that PBL not only enhances metacognitive skills, problem-
solving abilities, and teamwork but also cultivates a sense of autonomy and responsibility among 
learners. By immersing students in authentic, real-world scenarios, PBL challenges them to apply 
theoretical knowledge to practical situations, fostering a deeper understanding of course concepts 
and promoting transferable skills essential for success in academia and beyond. Furthermore, PBL 
catalyzes increased student engagement with research literature and course content, as highlighted 
by the findings of Randazzo, Priefer, and Khamis-dakwar [34]. Through collaborative problem-solving 
activities and inquiry-based learning approaches, students are encouraged to explore diverse sources 
of information, critically evaluate scholarly works, and synthesize complex ideas, thereby enhancing 
their confidence in their ability to navigate academic discourse and contribute meaningfully to 
scholarly discussions. 

Moreover, the collaborative nature of PBL fosters a supportive online learning community where 
students feel empowered to actively participate in their learning journey and support their peers in 
achieving shared learning goals. This sense of community, coupled with the deep active learning 
experiences facilitated by PBL, contributes to a rich and immersive online learning environment 
conducive to student success and academic growth, as evidenced by the research conducted by Liu 
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and Yang [35].  In parallel, project-based learning is recognized for its role in strengthening student-
centered inquiry processes and fostering independence in learning, as suggested by Lai [36]. By 
immersing students in hands-on, experiential learning experiences, project-based learning 
empowers them to take ownership of their learning, pursue their interests, and develop critical 
thinking skills through self-directed exploration and inquiry. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 1. The framework of Project Based Learning (PBL) to promote distributed leadership in an 
online learning environment. 

 
Anderson [32] highlights project-based learning as a pedagogical approach that engages students 

in problem-solving activities, fostering autonomy and the creation of valuable student work products 
Paulus and Irsyadiah [37]. This method emphasizes hands-on, experiential learning through real-
world projects that necessitate critical thinking, collaboration, and creativity, leading to a deeper 
understanding of the subject matter and the acquisition of transferable practical skills. Project-based 
learning not only facilitates knowledge acquisition but also cultivates essential skills like 
communication, teamwork, and leadership. Students are encouraged to take charge of their learning, 
make decisions, and tackle complex problems either independently or in groups. This active 
participation in the learning process nurtures responsibility and autonomy, preparing students for 
academic and professional challenges.  

Gressick and Derry [38] argue that the success of an online group depends on the emergent 
leadership of members. They suggest that leadership roles can emerge in online collaborative 
learning as a social process where individuals without formal authority become leaders. The research 
emphasized the importance of distributed leadership in online groups, where leadership roles can 
emerge organically through participation and contributions. By recognizing and leveraging the 
diverse skills and strengths of group members, online learning environments can benefit from a 
collaborative leadership approach that enhances group dynamics and overall learning outcomes. 

Both Anderson [32] and Gressick and Derry [38] underscore the significance of collaborative 
learning environments, albeit in different contexts. Anderson advocates for project-based learning, 
emphasizing its role in fostering autonomy and critical thinking through real-world problem-solving 
activities. This approach encourages students to take ownership of their learning and develop 
essential skills such as communication and teamwork. Conversely, Gressick and Derry focus on online 
collaborative learning and the emergence of leadership roles within groups. They argue that effective 
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online groups rely on distributed leadership, where individuals without formal authority can assume 
leadership roles based on their contributions and skills. Both perspectives highlight the importance 
of fostering autonomy and leveraging diverse skills within collaborative learning settings, whether in 
face-to-face project-based learning or online environments. Therefore, the framework was designed 
to ensure that Project-based learning conducted in online discussion forums can promote distributed 
leadership as well as students perform leadership roles while solving the project work. 

 
4. Conclusions 
 

Online learning environments serve as dynamic platforms that cater to diverse groups of learners 
with varying needs and learning styles. Within these environments, student teachers play a crucial 
role in creating inclusive and accessible educational experiences that effectively reach and support a 
broad spectrum of students. Leadership skills are instrumental in empowering student teachers to 
fulfill this role effectively. By cultivating leadership abilities, student teachers can navigate the 
complexities of online education, adapt to the evolving needs of their students, and foster an 
inclusive learning environment where all learners feel valued and supported. 

Project-based learning (PBL) emerges as a powerful tool for developing leadership skills among 
student teachers. Through engaging in PBL activities, student teachers gain hands-on experience in 
managing projects, collaborating with peers, and problem-solving within the context of authentic 
educational challenges. These experiences not only enhance their understanding of effective 
teaching and learning practices but also equip them with the necessary tools to lead innovative 
teaching initiatives in the digital age. By integrating PBL into teacher education programs, institutions 
can empower student teachers to become proactive agents of change who are capable of driving 
meaningful improvements in educational practice. 

This work-in-progress article aims to contribute to the ongoing discourse on the intersection of 
leadership development, online education, and project-based learning within the context of teacher 
education. By shedding light on current initiatives, challenges, and best practices, it seeks to provide 
a comprehensive roadmap for educators and institutions seeking to foster leadership roles among 
student teachers in the ever-evolving landscape of online learning. Through the exploration of 
innovative approaches to leadership development and the promotion of collaborative learning 
experiences, this article aims to inspire transformative change in teacher education programs, 
ultimately enhancing the educational experiences of future generations of students. 
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