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The transformation of education in the digital age 
demands pedagogical innovations capable of 
fostering active engagement and collaborative skills 
of students in the context of online learning. This 
study aims to analyze the application of Project-Based 
Learning (PjBL) model in online learning as an 
effective strategy to increase participation, 
motivation, and the ability to work together between 
learners. The research method uses a literature study 
approach from various current scientific sources that 
discusses the implementation of PjBL in the context of 
technology-based learning. The results show that the 
integration of PjBL in digital platforms, such as 
Learning Management Systems (LMS), collaborative 
forums, and synchronous and asynchronous 
communication tools, is able to create a more 
interactive and meaningful learning environment. 
Through the collaborative completion of projects, 
students not only gain a deeper conceptual 
understanding, but also develop 21st century skills 
such as communication, collaboration, creativity, and 
problem solving. In addition, project-based learning 
in an online format provides flexibility for students to 
manage time and resources independently, which 
contributes to increased learning responsibility. 
However, the main challenges identified include 
limited social interaction, digital access gaps, as well 
as the need for teacher competence in designing 
technology-based projects. In conclusion, the 
application of PjBL in online learning has proven 
effective in increasing student engagement and 
collaborative skills, provided it is supported by 
adaptive instructional design, inclusive technology, 
and the role of facilitators who are responsive to the 
needs of learners in the digital age 
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INTRODUCTION  
The development of information and communication technology has 

brought fundamental changes in the world of education, not only in terms of 
learning facilities, but also in terms of Paradigm and interaction between teachers 
and learners. The digital age has encouraged the birth of online learning systems 
that allow the teaching and learning process to take place across time and space 
without geographical boundaries (Garlinska, 2023; Liu, 2023; Makda, 2025). This 
transformation is an important milestone in the evolution of modern education, 
where learning activities are no longer limited to physical classrooms, but can be 
carried out flexibly through various digital platforms (Omodan, 2024). Various 
technological innovations such as Learning Management Systems (LMS), cloud-
based collaborative applications, interactive media, and video conferencing have 
presented new opportunities to create adaptive and personalized learning 
experiences (Himmawan, 2025). With the support of these technologies, learning 
can be adapted to individual learning styles, rhythms of understanding, and the 
needs of each student, thus opening wider access to global sources of knowledge. 
These technological advances do not necessarily guarantee the effectiveness of 
the learning process. In practice, online learning still faces a number of serious 
challenges that have the potential to degrade the quality of learning outcomes 
(Heng, 2021; Yeh, 2022). Low student involvement, decreased learning 
motivation, and limited social interaction are the most frequent problems in the 
implementation of digital-based learning (Zen, 2022; Badejo, 2022). Many 
learners find it difficult to maintain focus and consistency in an online 
environment that lacks direct supervision and is often individualistic. On the 
other hand, teachers also face barriers in establishing emotional closeness as well 
as managing virtual classroom dynamics that differ significantly from face-to-
face interactions. This imbalance causes the learning process to tend to go in one 
direction, where students become passive recipients of information without 
active involvement in the knowledge construction process. 
 
LITERATURE RIVIEW 

These conditions confirm that technology alone is not enough to create 
meaningful learning. Pedagogical innovation is needed that is able to integrate 
the potential of technology with approaches that foster activeness, collaboration, 
and social interaction among learners (Ammar, 2024). Student-centered learning 
models are becoming increasingly relevant to apply in a digital context, as they 
are able to facilitate more reflective, contextual and collaborative learning (Tang, 
2023). This pedagogical innovation not only requires students to think critically 
and creatively, but also encourages them to work together on solving real 
problems through project-based interactions, online discussions, and collective 
reflection. Therefore, today's digital learning needs to be developed towards a 
more participatory and meaningful model, where technology functions not just 
as an auxiliary tool, but as an empowering medium that strengthens the quality 
of learning processes and outcomes. One approach that is considered able to 
answer these challenges is Project-Based Learning (PjBL) or project-based 
learning. PjBL is a learning strategy that emphasizes the active involvement of 
students through the completion of real projects that are relevant to their life 
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context. In this process, the student plays the role of a learning subject who plans, 
executes and evaluates projects collaboratively. Through these activities, 
students not only gain a deeper conceptual understanding, but also develop 
important skills such as communication, critical thinking, creativity, and 
teamwork. Thus, the application of PjBL is one of the strategic efforts to foster 
student engagement and learning responsibility, even in a distance learning 
situation (Valuvali, 2022). 

Most of the implementation of PjBL that has been done so far is still 
focused on face-to-face learning in conventional classrooms. In-depth research 
on how the PjBL model can be adapted and implemented effectively in an online 
learning environment is still relatively limited. This is the main research gap. 
Many teachers and educational institutions still have difficulties in designing 
project activities that match the characteristics of digital learning, especially in 
terms of managing virtual interactions, collaboration between geographically 
dispersed students, and monitoring project progress online (Suartama, 2024). 
Therefore, more specific studies are needed on how PjBL can be integrated with 
the digital ecosystem to create an active, collaborative, and meaningful learning 
experience. Another challenge in implementing PjBL online lies in the social and 
emotional aspects of students. Project-based learning ideally encourages intense 
interaction among group members, but in an online context, that interaction often 
diminishes due to the limitations of in-person communication. Students can feel 
isolated, lose their sense of community, and have difficulty coordinating. This 
problem shows the need to design project activities that not only focus on the end 
result, but also pay attention to the dynamics of virtual cooperation. Strategies 
such as the use of discussion forums, collaborative workspaces, and project 
management applications can be solutions for re-establishing more tangible 
social interactions in an online environment. 

Teachers also play a very important role in the successful application of 
PjBL in online learning. As facilitators, teachers must be able to adapt guidance 
methods to virtual situations, manage project groups effectively, and provide 
consistent and meaningful feedback. Teacher competence in utilizing learning 
technology is a determining factor in maintaining student motivation and 
participation during the project. Thus, research on the application of PjBL in 
online learning needs to pay attention to the role of teachers in creating an 
interactive learning atmosphere and supporting digital collaboration. The 
novelty of this research lies in an integrative approach that combines the 
principles of Project-Based Learning with collaborative technology-based online 
learning. This study not only highlights the effectiveness of PjBL in improving 
learning outcomes, but also focuses on how this model can improve students ' 
emotional, social, and collaborative engagement in a digital context. By 
leveraging a variety of online learning tools and platforms, such as video 
conferencing, discussion forums, cloud-based collaboration tools, and project 
management applications, the study offers a novel approach that maximizes the 
potential of technology to strengthen project-based learning experiences. 
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From the practical side, this research contributes to educators and 
educational institutions in designing online learning strategies that are more 
interactive and student-centered. The application of PjBL in a digital context also 
opens up opportunities for equitable access to collaborative learning experiences, 
including for learners in remote areas. With the right technology support, 
students can work together across regions, even across countries, to complete 
projects together. This also strengthens the role of online learning as a means of 
building social and professional skills that are relevant to the demands of the 21st 
century. Thus, this study departs from the need to address the challenges of 
online learning which has been focusing on delivering material passively. 
Through the application of Project-Based Learning in a digital environment, this 
research is expected to present a new approach that not only improves learning 
outcomes, but also revives the spirit of collaborative, participatory, and creative 
in the world of digital era education. 

 
METHODOLOGY   

This study uses the literature study approach as the main method to 
analyze the application of Project-Based Learning (PjBL) in the context of online 
learning and its effect on student engagement and collaborative skills in the 
digital age. Literature study was chosen because the main purpose of this 
research is to identify, interpret, and synthesize existing scientific findings to 
produce a comprehensive conceptual and theoretical understanding of the topic 
under study. With this method, researchers not only collect descriptive data from 
various sources, but also conduct in-depth analysis to find patterns, gaps, and 
potential innovations in the implementation of technology-based PjBL. The first 
step in this study is the collection of secondary data sources that are relevant to 
the research theme. Data sources include international and national scientific 
journals, academic books, conference proceedings, Research reports, and 
educational policy documents published within the last ten years. Inclusion 
criteria are established to ensure the quality and relevance of sources: Research 
addresses the application of Project-Based Learning in an online or technology-
based environment; studies highlight aspects of student engagement, 
collaboration, or learning outcomes; and sources come from indexed publications 
or have a credible academic reputation. Sources that do not meet these criteria, 
such as popular articles or non-academic opinions, are excluded from the 
analysis process. 

The next step is content analysis of the collected literature. This analysis 
was conducted by reviewing each document to identify the main variables, the 
context of application, the model of pjbl integration in online learning, and the 
reported results or impacts. Furthermore, each finding was categorized into 
several major themes, including: strategies for implementing PjBL on digital 
platforms; the effect of PjBL on student engagement and motivation; the role of 
teachers as facilitators in online project learning; implementation challenges and 
obstacles; As well as recommendations for the development of PjBL models in 
the digital era. This categorization helps in putting together a systematic and 
understandable conceptual synthesis. This study also applies a comparative and 
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interpretative approach, namely by comparing various previous research results 
to find similarities, differences, and emerging trends related to the effectiveness 
of PjBL in online learning. Through this approach, a comprehensive overview of 
how the PjBL model is adapted in various educational contexts, both at the 
primary, secondary, and higher education levels, and the extent to which its 
application impacts 21st century skills including collaboration, communication, 
creativity, and critical thinking is obtained. To maintain the validity of the 
findings, a source triangulation process was carried out by reviewing various 
publications from different but still related disciplines, such as digital education, 
learning psychology, and online learning management. This step aims to enrich 
the perspective of analysis and avoid interpretative bias towards one type of 
research. In addition, conceptual validity is also strengthened through a review 
of theoretical models used in the literature, such as the theory of social 
constructivism, collaborative learning, and experiential learning, which form the 
philosophical basis of the PjBL approach. 

The results of the process of analysis and synthesis of literature are then 
summarized in the form of a conceptual framework that describes the 
relationship between the application of PjBL, student engagement, and 
collaborative skills in the context of online learning. The framework is used to 
explain how factors such as project design, digital interaction, and the role of 
teachers contribute to the effectiveness of project-based learning in virtual spaces. 
Thus, this method not only yields a summary of past research, but also offers new 
insights into how PjBL strategies can be modified to be relevant to educational 
needs in the digital age. Through this literature study approach, the research is 
expected to provide a strong theoretical basis and become a reference for further 
empirical research. This study also serves as a reference for educators and policy 
makers in designing the implementation of Project-Based Learning that is 
adaptive, inclusive, and oriented to the development of collaborative skills in a 
rapidly growing online learning environment. 
 
RESULT AND DISCUSSION 

The results of the literature review show that the application of Project-
Based Learning (PjBL) in online learning consistently has a positive impact on 
increasing student engagement and strengthening essential collaborative skills 
in the digital age (Vaithianathan, 2024). Various previous studies have confirmed 
that PjBL is able to shift the learning paradigm from passive to participatory 
orientation, where students act as active subjects who construct knowledge 
through explorative and reflective processes (Silma, 2024; Wulandari, 2025). This 
Model is in line with the approach of social constructivism which emphasizes 
that knowledge is formed through social interaction and direct experience, not 
solely the result of the transfer of information from teachers to students. In the 
context of online learning, the application of digital-based PjBL allows learners 
to not only understand theoretical concepts, but also integrate them with real 
situations through project-based activities that are relevant to daily life and the 
needs of a global society (Hasdyna, 2025). PjBL in a virtual environment provides 
space for students to develop 21st century competencies such as critical thinking 
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skills, creativity, effective communication, and digital cross-platform 
collaboration. Through the use of various technological devices such as The 
Learning Management System (LMS), Google Workspace, Miro Board, or Padlet, 
the learning process can take place collaboratively and interactively even without 
physical presence in the classroom (Khasanah, 2024). Students are challenged to 
design, implement, and present projects independently or in groups with the 
guidance of a facilitator, which not only increases the independence of learning 
but also fosters a sense of responsibility for the results of joint work. Such projects 
often involve research-based activities, authentic problem solving, digital 
experimentation, as well as virtual presentation of results in the form of videos, 
infographics, or interactive reports. This process creates a rich and contextual 
learning experience, while strengthening social connections among group 
members through intense and productive online communication. 

The application of PjBL in online learning also plays an important role in 
building a sense of ownership and emotional attachment of students to the 
learning process (Zhong, 2022). When students are directly involved in every 
stage of the project, from planning, implementation, to evaluation, they feel a 
deeper meaning for the learning activities carried out. Such active engagement 
significantly increases intrinsic motivation and positive perceptions of online 
learning, which was previously often perceived as monotonous or less 
interactive. Thus, PjBL not only serves as a pedagogical strategy, but also as a 
psychological mechanism capable of fostering commitment, self-confidence and 
true collaboration among learners (Tia, 2024). This Model proves that when 
instructional design and digital technology are harmoniously combined, online 
learning can transform into a living, interactive and meaningful space for student 
competency development in the era of digital education transformation. One of 
the important findings from the results of the study shows that the effectiveness 
of the application of Project-Based Learning (PjBL) in online learning is largely 
determined by the quality of the instructional design and the project structure 
used (Skliarova, 2021). The design of projects that are systematic, purposeful and 
aligned with the learning objectives has a great contribution to the success of 
student engagement (Sánchez, 2025). A well-drawn up project with a clear flow 
of activities, measurable achievement indicators, as well as realistic deadlines 
helps students independently set the rhythm of learning without losing their 
way. In addition, the proportionately planned distribution of roles and 
responsibilities promotes effective collaboration within the group, since each 
member has a specific contribution that is recognized and rewarded in the 
process of completing the project. In the context of online learning, the clarity of 
this structure serves as a guide as well as a social binder that reduces the potential 
for disorientation and passivity of students. 

When projects are too abstract, lack relevance to real-life contexts, or have 
no direct connection to learners ' experiences, students tend to lose intrinsic 
motivation and face difficulty in maintaining learning focus. This situation often 
occurs because online learning has additional challenges in the form of limited 
social interaction and high digital distraction. Therefore, projects in online PjBL 
need to be designed contextually and authentically, so that they are able to relate 
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the subject matter to actual phenomena in the student's social, cultural, and 
professional environment (Kim, 2021). Relevant projects not only enhance 
students ' curiosity and responsibility, but also foster a deeper understanding of 
the concepts learned through direct application in real-world situations. Projects 
that are intellectually challenging and encourage students to think critically, 
innovate and collaborate across fields of study will result in richer and more 
meaningful learning experiences (Eswaran, 2024). In this regard, the role of 
digital technologies is becoming a strategic component that strengthens the 
effectiveness of collaboration and coordination in the virtual space. The 
integration of various platforms such as Google Workspace, Padlet, Miro and 
Trello not only facility communication between team members, but also enables 
transparent and scalable documentation of the learning process. Through these 
digital tools, each group member can monitor project progress, provide real-time 
feedback, and dynamically adjust work strategies. In addition, the use of this 
technology strengthens the principles of accountability and reflection in PjBL, 
because the entire learning process is well recorded and can be used as material 
for formative and summative evaluation. Thus, the effectiveness of online PjBL 
does not depend solely on student activity, but rather on the balance between 
mature pedagogical design, the relevance of the project context, and the 
optimization of digital media as a collaborative means (Syaikhu, 2024). 

In terms of student engagement, the application of Project-Based Learning 
(PjBL) in online learning has been proven to be able to increase the three main 
dimensions of engagement, namely Cognitive, Affective, and behavioral 
engagement (Alisha, 2022). Increased cognitive engagement occurs because the 
PjBL model encourages students to think at a high level through the process of 
searching, analyzing, and synthesizing information from various digital sources 
(Al, 2025). The student no longer plays only the role of a receiver of information, 
but as a creator of knowledge who actively explores ideas, formulates hypotheses 
and independently solves problems. This activity strengthens critical thinking 
skills, digital literacy, as well as complex problem-solving skills which are very 
important competencies in facing learning challenges in the fast-paced and 
dynamic information age. In addition, real problem-based project tasks also 
stimulate students ' metacognitive abilities, as they are required to plan, monitor, 
and evaluate their own learning strategies throughout the project process. From 
an affective aspect, student engagement increases along with collaborative 
experiences created through group interaction and digital cross-platform 
communication. In this process, students learn to respect the opinions of others, 
adjust to the dynamics of teamwork, and build empathy for group members who 
have different thinking styles or abilities. The experience of working together in 
completing project tasks fosters a sense of belonging to the group as well as pride 
in the results achieved collectively. This affective factor becomes the main 
support for students ' intrinsic motivation, as they feel an emotional and social 
connectedness that is often missing in conventional online learning. Thus, the 
project is not only a means of academic, but also a container for the formation of 
character and values of cooperation oriented to solidarity and shared 
responsibility. 
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Behavioral engagement is reflected in the increased activeness of students 
in participating in various online learning activities, such as virtual attendance, 
participation in forum discussions, and real contributions in collaborative 
processes (Gopinathan, 2022). The frequency of communication between group 
members, whether through text messages, video calls, or collaborative platforms 
such as Google Docs or Slack, is an important indicator of increased student 
active participation. In addition, students showed a higher level of initiative in 
organizing meeting schedules, dividing tasks, and reporting on project progress 
independently without relying entirely on teacher instructions. This shows that 
PjBL not only increases engagement in the academic context, but also forms 
independent, disciplined, and responsible learning habits for the results of group 
work (Syaidah, 2023). Overall, the application of PjBL in online learning serves 
more than just an instructional strategy, it becomes a mechanism for forming a 
digital learning community oriented to collaboration, mutual support, and 
mutual achievement. Through an intense and purposeful process of interaction, 
students not only acquire academic knowledge, but also internalize the 
collaborative social, emotional, and ethical values that are essential for success in 
the context of digital education as well as the world of work of tomorrow. Thus, 
CHD can be viewed as a holistic learning approach that integrates Cognitive, 
Affective, and behavioral dimensions harmoniously to create a meaningful and 
sustainable learning experience. 

In addition to increasing student engagement, the results of literature 
synthesis also show that the application of Project-Based Learning (PjBL) in 
online learning contributes significantly to the development of collaborative 
skills and digital communication which are key competencies of the 21st century 
(Owens, 2022; Sah, 2024). Through virtual collaboration, students not only learn 
to work together in completing academic tasks, but also hone the ability to divide 
responsibilities, manage group dynamics, and navigate the various 
disagreements that arise during the discussion process. In an open and flexible 
digital environment, students are trained to express ideas clearly, listen actively, 
and respond to the views of others with mutual respect. This process not only 
fosters interpersonal skills such as empathy, trust, and solidarity, but also builds 
awareness of the importance of ethical and inclusive communication in the 
digital space. collaborative activities in online PjBL require students to be able to 
coordinate work results through various media and technology-based 
communication tools (Wang, 2025). The use of platforms such as Zoom, Microsoft 
Teams, Google Meet, and discussion forums in the Learning Management 
System (LMS) plays an important role in creating a dynamic interaction space 
between students and teachers and between group members (Khasanah, 2024). 
Through the digital space, students can brainstorm, share learning resources, and 
provide feedback in real-time, which in turn strengthens the reflection process 
and improves the quality of the project. The integration of synchronous and 
asynchronous communication in this activity provides flexibility for students to 
collaborate across time and place, while practicing time management skills, 
individual responsibility, and collective decision-making abilities. 
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Online PjBL is also an effective means to foster digital collaboration 
literacy, namely the ability to work together productively in a technological 
environment (Syaikhu, 2024; Nurussalamah, 2025). Students learn to use a 
variety of collaborative apps such as Trello, Miro, Google Workspace, and Canva 
to professionally manage ideas, design content, and present project results. These 
skills are of high relevance to the demands of the modern world of work that 
increasingly relies on virtual teamwork and cross-cultural communication. 
Through these hands-on experiences, students not only master the technical 
aspects of using digital tools, but also internalize important values such as 
participatory leadership, accountability, and sensitivity to diversity of ideas and 
communication styles. Thus, online PjBL not only enriches the academic 
dimension of learning, but also serves as a training ground for the development 
of collaborative competencies and sustainable digital communication 
(Atanasova, 2023). This collaborative process that takes place in a virtual context 
equips students with the ability to adapt, negotiate and contribute effectively in 
the learning ecosystem as well as the increasingly digitized professional world. 
Therefore, it can be concluded that the integration of PjBL in the online learning 
system has strategic potential in forming a student profile that is resilient, 
collaborative, and ready to face global challenges in the era of digital 
transformation (Elhassan, 2025). 

The results of the study also revealed that the application of Project-Based 
Learning (PjBL) in an online learning environment cannot be separated from 
various complex and multidimensional challenges (Abuhmaid, 2020). The main 
challenge relates to the limited in-person social interaction that characterizes 
online learning. The absence of face-to-face communication leads to a reduction 
in emotional attachment between teachers and students, as well as between 
group members (Sjølie, 2022). This often hinders the process of effective 
collaboration, as the social dynamics that normally form naturally in physical 
classrooms are difficult to fully replicate in virtual spaces. As a result, some 
students have difficulty building a sense of community and trust among team 
members, which can ultimately affect the quality of cooperation and project 
outcomes. The gap in access to digital technology and infrastructure is also a 
significant obstacle that affects the equitable distribution of participation in 
online PjBL. Imbalance of internet connectivity, limited adequate devices, and 
differences in digital literacy skills between students create inequality in Group 
contributions (Saputra, 2025). Students who have better access to technology tend 
to be more active, while those who face technical limitations are potentially left 
behind in completing assignments or online discussions. This condition poses a 
challenge for teachers in ensuring inclusiveness and fairness of learning. 
Furthermore, the flexibility of time that is an advantage of online learning can 
also be a weakness if students do not have good time management skills. The 
phenomenon of procrastination or the tendency to postpone work often occurs 
due to the lack of External Control and a strict time structure, so some students 
have difficulty in maintaining consistency and discipline of learning during the 
project. 
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In terms of educators, teachers are faced with considerable pedagogical 
challenges, especially in terms of real-time monitoring of student project progress 
and timely feedback. In classes with a large number of participants, teachers often 
find it difficult to provide personal and in-depth guidance to each group, 
especially if the project lasts for a long period of time. The administrative and 
technical burden of managing online communications, evaluating digital work, 
and maintaining student motivation can also be an additional stressor for 
teachers. This condition requires high managerial skills and digital literacy so 
that the facilitation process can run effectively. The role of teachers as learning 
facilitators is a key factor in the successful implementation of online PjBL (Yuna, 
2025). The teacher no longer simply acts as a presenter of the material, but as a 
designer of learning experiences that are adaptive, communicative, and oriented 
to fostering student independence. To overcome these challenges, teachers need 
to develop communication systems and structured feedback mechanisms, for 
example through periodic check-in meetings, progress tracking tools, and 
process-based assessment rubrics. In addition, the utilization of assistive 
technologies such as learning analytics can help teachers monitor student 
activities and provide timely interventions for those who are experiencing 
difficulties. Thus, the challenges in implementing online PjBL are not barriers, 
but opportunities to develop a more inclusive, responsive, and learner-centered 
model of digital pedagogy. 

To address the various challenges that arise in the implementation of 
Project-Based Learning (PjBL) in the online environment, a number of innovative 
strategies have been identified in the literature as adaptive solutions to the 
dynamics of digital learning. One approach that is widely recommended is the 
application of a hybrid or blended PjBL model, which combines synchronous and 
asynchronous learning in a balanced way to optimize interaction, flexibility, and 
learning effectiveness (Knoblauch, 2022). In synchronous sessions, teachers and 
students interact directly through virtual meetings using platforms such as 
Zoom, Microsoft Teams, or Google Meet to discuss, direct, and reflect on project 
progress. This session serves to strengthen the social and affective aspects of 
learning by creating a two-way communication space that encourages immediate 
feedback, clarification of concepts, as well as strengthening motivation. 
Meanwhile, in asynchronous sessions, students are given the freedom to work 
independently or in groups using a variety of pre-prepared digital resources. 
This flexibility allows students to manage study time according to personal 
needs, increase autonomy, and develop self-management skills that are essential 
in online learning. 

Such a hybrid approach not only maintains the continuity of 
communication and interaction, but also creates a balance between the structure 
and independence of learning. Synchronous sessions ensure that each student 
stays focused and gets relevant guidance, while asynchronous sessions make 
room for more in-depth creative exploration and collaboration without rigid time 
pressure. Thus, this model is able to combine the advantages of virtual face-to-
face learning with the potential flexibility of project-based online learning. In the 
context of real implementation, teachers can utilize the Learning Management 
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System (LMS) to integrate synchronous and asynchronous activities in a planned 
manner, such as through discussion scheduling, milestone-based assignments, 
and digital reflection forums that facilitate formative and summative evaluations 
on an ongoing basis. The use of learning analytics is one of the important 
innovations in supporting the effectiveness of online PjBL (Subhan, 2025). Using 
the Learning data Analysis System, teachers can automatically monitor student 
activity, including the duration of platform access, the frequency of participation 
in forums, the level of contribution to projects, as well as the interaction between 
group members. This information provides an accurate portrait of student 
learning behavior patterns and allows teachers to intervene early for learners 
experiencing decreased motivation or engagement. This data-driven approach 
also supports the principle of adaptive learning, in which pedagogical decisions 
no longer depend on subjective perception, but on measurable empirical 
evidence. Thus, learning analytics serves not only as a monitoring tool, but also 
as a reflective instrument for teachers to evaluate the effectiveness of teaching 
strategies and the design of implemented projects. The integration between the 
hybrid model and learning analytics creates a dynamic, personalized and 
continuous improvement-oriented learning ecosystem. Students can get faster 
and more relevant feedback, while teachers can tailor guidance approaches based 
on individual needs and performance. This reinforces the principle of student-
centered learning which is the main foundation of PjBL. With the support of 
appropriate digital technology and a flexible pedagogical approach, the 
application of online PjBL is not only able to overcome technical and social 
barriers, but also develop into an effective, inclusive, and highly transformative 
learning model in the era of digital education. 

The results of the discussion also confirmed that the success of online PjBL 
is strongly influenced by the teacher's digital competence. Teachers who are able 
to use technology creatively can design more interactive and fun project activities 
(Tristiana, 2024). They can utilize instructional videos, digital simulations, and 
portfolio-based evaluations to enrich the student learning experience. On the 
other hand, teachers who are not yet familiar with technology tend to apply PjBL 
conventionally, which risks decreasing student effectiveness and enthusiasm. 
Therefore, increasing the capacity of teachers through digital pedagogy training 
is an important factor in ensuring the sustainability of PjBL implementation in 
the future. In general, project-based online learning has proven its potential as a 
learning strategy that not only improves academic results, but also forms 
proactive, collaborative, and adaptive attitudes in students. This Model allows 
for experiential learning in a digital environment, where students learn through 
hands-on experience and reflection on their work. Online PjBL is also in line with 
the demands of 21st century education that emphasizes the integration of 
technology skills, critical thinking skills, and cross-disciplinary cooperation. 
With the support of increasingly sophisticated technology, PjBL has the potential 
to become the main learning model in the future that combines digital flexibility 
with real experience-based learning. 
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CONCLUSIONS AND RECOMMENDATIONS 
Based on the results of a literature review and in-depth analysis of various 

previous studies, it can be concluded that the application of Project-Based 
Learning (PjBL) in online learning is an effective pedagogical strategy to increase 
student engagement while developing collaborative skills in the digital age. This 
learning Model places students at the center of the learning process, where they 
actively plan, execute, and evaluate projects relevant to real-life contexts. 
Through the process, students not only acquire conceptual knowledge, but also 
experience meaningful learning that exercises critical thinking, communication, 
responsibility, and cross-field collaboration skills. The online application of PjBL 
provides an opportunity for students to learn flexibly, independently, and 
participatively through the use of digital technology. Collaborative platforms, 
Learning Management Systems, and various online communication tools are 
proven to strengthen interaction between learners, facilitate virtual group work, 
and expand learning spaces without geographical boundaries. The results also 
show that project-based learning encourages simultaneous Cognitive, Affective, 
and behavioral engagement of students, thus creating a more dynamic and 
meaningful learning environment. 

The successful implementation of online PjBL is inseparable from the 
challenges that need to be overcome, such as limited direct social interaction, 
digital access gaps, and teacher readiness in managing virtual project-based 
learning. Therefore, teachers have a strategic role as facilitators and learning 
designers who must be able to utilize technology creatively and adaptively. 
Institutional support in the form of digital pedagogy training and the provision 
of adequate infrastructure are also important factors in ensuring the effectiveness 
and sustainability of the implementation of this model. Conceptually, this study 
confirms that Project-Based Learning in online learning is not just an adaptation 
of conventional models, but a pedagogical innovation that combines 
collaborative values with the potential of digital technology. This approach 
aligns with 21st century educational paradigms that emphasize contextual, 
creative, and collaborative learning. With the right instructional design and 
inclusive technology support, PjBL can be a model for future learning that not 
only improves academic outcomes, but also shapes a generation of independent, 
resilient learners who are ready to contribute to a global society. 
 
FURTHER STUDY 

This research still has limitations, so it is necessary to conduct further 
research related to the topic of Implementing Project-Based Learning in Online 
Learning: Improving Student Engagement and Collaborative Skills in the Digital 
Age in order to perfect this research and increase insight for readers. 
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