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Education in the 21st century demands more than the
transfer of knowledge. It requires learning approaches that
prepare students to think critically, work together, and solve
real problems. Project-Based Learning (PjBL) has gained
attention because it places students at the center of the
process, asking them to engage in meaningful projects that
connect classroom learning with real-life situations. This
study set out to explore how PjBL contributes to the
development of collaboration and problem-solving skills at
different levels of education. Using a qualitative literature
review, twelve recent studies were analyzed to identify key
themes and practical insights. The review highlights that
PJBL creates opportunities for students to strengthen
communication, teamwork, creativity, and critical thinking,
while also encouraging responsibility and empathy. At the
same time, challenges such as limited teacher readiness,
resource constraints, and complex evaluation methods
remain. Overall, the findings suggest that PjBL offers a
promising pathway for shaping active, collaborative, and
resilient learners equipped for future challenges.
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1. Introduction

Education in the 21st century is confronted with increasingly complex
demands, particularly in preparing students to swiftly adapt to the evolving dynamics
of the workforce and the uncertainties of social life. These challenges require
equipping learners not only with cognitive skills but also with social, emotional, and
adaptive competencies. To respond to these demands, a variety of pedagogical
methods have been developed, among which Project-Based Learning (PjBL) has
gained notable attention for its ability to address contemporary educational needs
comprehensively.

PjBL is grounded in constructivist theory, emphasizing that students actively
construct knowledge through engagement with their environment and real-world
situations. This approach encourages in-depth investigation of authentic and
contextually meaningful problems or challenges. In implementation, learners
collaborate in groups, undertake interdisciplinary projects, and produce tangible
outputs or solutions relevant to real-life contexts. As a result, learning extends
beyond classroom instruction and textbooks, embracing an experiential, real-world
approach that fosters deeper understanding and practical skill development.

In today’s era of globalization and rapid digitalization, two key competencies
that signify educational success are collaborative skills and problem-solving abilities.
Collaborative skills go beyond ordinary group activities, encompassing effective
interpersonal communication, joint decision-making, conflict resolution, and the

capacity to respect diverse perspectives within a team. As noted by Samarji and

Sabbah (2024), collaboration in the context of Project-Based Learning (PjBL)
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requires shared responsibility and active participation from all members to achieve
collective objectives. These competencies are particularly valuable in modern
workplaces, which increasingly demand cross-functional and cross-cultural
teamwork.

On the other hand, problem-solving skills involve the ability to identify and
define problems, analyze information, evaluate alternative solutions, and make
informed decisions grounded in data and critical reflection. Yu and Zheng (2021)
argue that such skills are vital for navigating unstructured and constantly evolving
challenges. Within education, these skills need continuous development through
engaging and meaningful activities, and PjBL offers students authentic problem
scenarios that foster logical, critical, and innovative thinking in generating solutions.

In practice, however, many educational institutions continue to rely on
traditional teacher-centered learning models, which are often less effective in
nurturing collaborative and problem-solving skills. Such approaches typically cast
students as passive recipients of knowledge, limiting opportunities for higher-order
thinking and meaningful collaboration. Consequently, the adoption of Project-Based
Learning (PjBL) emerges as a more relevant and necessary alternative, particularly
for digital-generation learners who prefer active, practical, and contextually
meaningful learning experiences.

Research by Widodo et al. (2023) demonstrates that engaging students in
authentic projects significantly enhances critical thinking, creativity, and
collaborative abilities. Beyond acquiring knowledge, students actively construct

meaning, express ideas, and reflect on their learning journey. In this model, the
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teacher transitions from a primary knowledge provider to a facilitator and mentor,
guiding learners throughout the exploration and project completion process.

Despite its considerable advantages, implementing Project-Based Learning
(PjBL) is accompanied by several challenges. A primary difficulty lies in teachers’
preparedness to design and manage learning projects that align with students’
abilities. This requires meticulous planning, strong pedagogical knowledge, and the
capacity to assess learning outcomes not only based on content mastery but also on
collaborative processes. Chen et al. (2022) highlight that many educators struggle to
embed collaborative skills effectively within their projects, largely due to limited
professional development opportunities, scarce resources, and insufficient
institutional support.

This study aims to conduct a comprehensive systematic literature review on
the application of PjBL in fostering students’ collaborative and problem-solving
skills. The review examines instructional designs, teacher implementation strategies,
observed student learning outcomes, and field challenges. The findings are expected
to offer evidence-based guidance for enhancing PjBL practices across primary,
secondary, and higher education in Indonesia, providing practical recommendations

for educators and policymakers.
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2. Literature Review

2.1. Developing Collaboration, Creativity, and Critical Thinking through
PjBL

Project-Based Learning (PjBL) is an instructional approach that emphasizes
active student participation through the completion of authentic projects as the
central component of the learning process (Nudin, 2024). This method requires
learners to engage in activities that extend beyond theoretical understanding,
demanding the ability to plan project stages, manage time efficiently, collaborate
effectively in teams, and develop solutions to complex, real-world challenges. PjBL
promotes authentic, contextual, and experiential learning, enabling students to
connect academic content with practical realities. In the context of 21st-century
education, this approach is particularly relevant as it fosters not only mastery of
subject matter but also essential competencies needed in today’s globalized world,
including creativity, collaboration, and communication skills (Widodo et al., 2023).

These competencies form a critical component of higher-order thinking skills
prioritized in modern curricula. Yu et al. (2021) highlight that PjBL enhances student
engagement, motivates active participation, and strengthens analytical and critical
thinking abilities. Additionally, it encourages learners to collaborate in diverse groups
and approach problems from multiple perspectives. Within this framework, teachers
assume the role of facilitators, guiding and supporting students through exploration

rather than merely delivering content.
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2.2. Enhancing Collaborative and Problem-Solving Skills through PjBL

Numerous studies consistently indicate that implementing Project-Based
Learning (PjBL) substantially enhances students’ collaborative skills across different
educational levels. Widiyati and Pangesti (2022) emphasize that teamwork, which lies
at the core of the PjBL approach, fosters positive interpersonal interactions
characterized by openness and mutual respect. Such a collaborative atmosphere not
only cultivates empathy but also develops essential social competencies, including
healthy negotiation, peaceful conflict resolution, and adaptive responses to dynamic
group interactions. Moreover, longitudinal research demonstrates that active
engagement in collaborative projects leads to notable improvements in
communication, teamwork, and tolerance of differences, even within cross-cultural
settings.

In terms of problem-solving, PjBL offers a structured yet challenging learning
environment. Students are encouraged not only to identify and analyze problems but
also to design strategies and implement practical solutions. Quigley et al. (2020) show
that STEAM-based PjBL effectively integrates science, technology, engineering, arts,
and mathematics to strengthen problem-solving skills. Additionally, Wibowo and
Faizah (2023) highlight the value of incorporating modern digital tools, such as Al
chatbots, to support and enhance the problem-solving process within project-based

learning contexts.
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3. Method

This study employs a qualitative and exploratory literature review
methodology (Casula et al., 2021), chosen for its ability to provide a thorough
understanding of the topic under investigation, namely, the effectiveness of Project-
Based Learning (PjBL) in enhancing students’ collaborative and problem-solving
skills. A literature review allows researchers to systematically examine and synthesize
existing knowledge, forming both a theoretical and practical basis for developing
educational policies and instructional strategies across different educational levels.
The research was conducted in three main stages: literature search, article selection,

and content analysis. Initially, searches were performed on Google Scholar using
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keywords such as “Project-Based Learning,” “collaborative skills,” “problem-

) <<

solving,” “education,” and “21st-century skills.”

The search targeted scientific journal articles published between 2019 and
2024 to ensure the relevance and timeliness of the findings. Selected articles had to
meet specific inclusion criteria: being published in reputable national or international
journals, explicitly addressing the relationship between PjBL and the development
of collaborative or problem-solving skills, and available in full-text format for
detailed analysis.

The analysis revealed several key themes, including pedagogical methods
applied in PjBL, strategies to enhance student collaboration, the effectiveness of
learning outcome assessments, and the challenges frequently faced in implementing

PjBL across different educational settings. To ensure the trustworthiness of the

findings, cross-validation was conducted among the researchers regarding the
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categorization and thematic interpretations derived from the data, enhancing the
reliability of the analysis. Content validity was strictly upheld by relying exclusively
on references from reputable scientific journals indexed both nationally and
internationally. Through this systematic and rigorous approach, the study aims to
provide an evidence-based understanding of the actual impact of the PjBL. model on
students’ collaborative and problem-solving abilities, while also offering a
foundation for developing more innovative and responsive learning models suited

to the demands of 21st-century education.

4. Results and Discussion

The synthesis of twelve selected international studies demonstrates that the
application of Project-Based Learning (PjBL) plays a substantial role in enhancing
students’ collaborative and problem-solving abilities across all levels of education,
from primary to higher education. The review consistently highlights that PjBL
promotes active engagement, encouraging students to approach learning in a
contextual and problem-centered manner. Rather than focusing solely on the
transmission of knowledge, PjBL facilitates character development, nurtures social
competencies, and supports the emotional maturity of students through
participation in meaningful, real-world projects (Shvets et al., 2024). In secondary
schools, for example, PjBL was implemented in collaborative learning settings where
students displayed significant growth in communication, empathy, and a shared

sense of accountability for group outcomes.
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Projects were often designed to address local social issues, combining the
development of academic skills with the cultivation of community awareness.
Interviews and questionnaires revealed that students viewed group interactions more
positively, demonstrating the ability to resolve conflicts and distribute
responsibilities equitably. Widodo et al. (2023) stressed that projects fostering
positive interdependence among team members are key to effective collaboration.
In science lessons, students worked together not only on experiments but also on
interpreting data and preparing comprehensive reports. The use of collaborative
assessment rubrics and self-reflection exercises further reinforced awareness of
individual contributions, showing that teamwork can be systematically developed
through well-structured instructional strategies and measurable evaluations.

Quigley et al. (2020) demonstrated through STEAM-focused projects in
environmental engineering that challenging, interdisciplinary tasks push students to
think both creatively and collaboratively. Success in these projects required not only
technical skills but also the ability to communicate solutions, coordinate within the
team, and consider aesthetic and sustainability aspects. This illustrates that PjBL
effectiveness relies on integrating academic knowledge with essential social skills.
Furthermore, Wibowo and Faizah (2023) highlighted how Al-based tools, such as
ChatGPT, can enhance the PjBL process at the high school level. Acting as virtual
tutors, these Al systems assist students in understanding content, guiding critical
thinking, and supporting decision-making processes. Incorporating this technology
further strengthens problem-solving capabilities and fosters greater learner

independence.
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Nudin (2024) demonstrated that the implementation of Project-Based
Learning (PjBL) within Islamic educational settings effectively bridges the teaching
of core values with the development of 21st-century skills. Projects such as designing
social campaigns or creating educational media grounded in religious principles
encouraged students to collaborate, take responsibility, and participate actively in the
learning process. The study found that such project involvement led to more robust
group discussions, timely completion of tasks, and improvements in critical and
reflective thinking abilities. At the higher education level, Sami et al. (2022) observed
that incorporating PjBL into student final assignments strengthened scientific
reasoning and complex problem-solving skills. Through collaborative research
projects, students refined their argumentation skills, academic writing, and
presentation abilities, demonstrating that PjBL can serve as a meaningful evaluative
method in formal academic contexts.

In the realm of economics education, Chen et al. (2022) highlighted the role
of creativity in project-based teaching. When students engaged in projects addressing
local economic challenges, such as financial planning or the development of SMEs,
they displayed higher participation in discussions and produced innovative solutions.
Techniques like brainstorming and market simulations were shown to effectively
nurture practical problem-solving abilities. Similarly, Widiyati and Pangesti (2022)
reported that PjBL implementation in Furopean primary and secondary schools
enhanced student motivation, initiative, and teamwork. Teachers noted that they

were better able to identify individual strengths and weaknesses within project

27 | International Journal of Fducational Innovation



Dwi Febrianto Atmodjo

dynamics, reinforcing the need for professional development in project design,
discussion facilitation, and formative feedback.

Within Islamic education, Nafisah and Sunarto (2021) found that PjBL could
simultaneously foster religious values and social skills. Projects such as creating
digital da’wah media allowed students to develop leadership, teamwork, and social
problem-solving competencies. Integrating Islamic principles into PjBL added an
ethical dimension to contemporary learning. Beyond religious contexts, cross-
disciplinary projects, such as architecture design competitions, encouraged
collaborative work among students from architecture, engineering, and design
backgrounds to generate sustainable and innovative solutions. In molecular biology
education, Masruri et al. (2024) observed that PjBL enhanced students’
metacognitive skills and teamwork. Through hands-on experiments and reflective
practices, students improved higher-order thinking and the ability to respond to
complex academic challenges, while teachers reported increased participation and
stronger argumentation skills.

Hatuwe et al. (2023) demonstrated that Project-Based Learning (PjBL) can be
effectively implemented even at the early childhood education level. In their study,
projects such as constructing playgrounds from recycled materials not only enhanced
children’s motor abilities but also fostered cooperation and conflict-resolution skills.
Through these activities, children learned to articulate ideas, work together, and
manage differences in a constructive manner, indicating that PjBL can play a vital
role in shaping social competencies from a very young age. A broader review of

twelve studies further reinforces the view that PjBL is a highly effective pedagogical
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approach in cultivating two core 21st-century skills, such as collaboration and
problem-solving. These skills are honed when students engage in projects that
demand interaction, critical reasoning, communication, and solution-oriented
thinking. However, the success of such implementation relies heavily on several key
factors, including the quality of project design, the teacher’s facilitation skills, and a
formative evaluation framework that captures not only the final outcomes but also
the process of student participation and contribution.

Findings from these studies also emphasize the flexibility of PjBL, which can
be adapted to diverse educational settings and levels, as well as enriched through
integration with digital technologies to enhance learning outcomes. Nevertheless, its
effectiveness remains closely tied to teacher readiness, school learning culture, and
the availability of sufficient facilities. Without proper training and ongoing
mentorship, there is a risk that PjBL. might be reduced to mere group work lacking
deeper pedagogical value. Thus, careful project design is essential, ensuring
alignment with students’ developmental stages and abilities. Projects that are too
demanding may cause frustration, while overly simple ones fail to provide sufficient
cognitive challenge. To address this, teachers are encouraged to conduct initial
assessments of student readiness and design projects that fall within the learners’
zone of proximal development.

Another challenge lies in the area of evaluation. Effective assessment in PjBL.
must balance two equally important aspects: process and product. This means
recognizing individual contributions within group work as well as capturing

reflective insights from the learning journey. Several scholars recommend the use of
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holistic rubrics, peer evaluations, and reflective journals to strengthen fairness and
accuracy in assessment. In practical terms, these findings suggest that education
policymakers should begin positioning PjBL as a central approach within the
curriculum. This requires systemic initiatives such as comprehensive teacher training,
adequate provision of learning resources, networks for sharing good practices, and
managerial support at the school level. At the same time, future research is needed
to examine the integration of PjBL with digital tools and to explore its long-term
influence on both learning achievements and students’ preparedness for the

workplace.

5. Conclusion

Based on the review of 11 recent scientific articles, it can be concluded that
Project-Based Learning (PjBL) is an effective pedagogical approach for improving
students’ collaboration and problem-solving skills. Through project designs that are
contextual, students are actively engaged in cooperative and intellectually challenging
learning processes. This method is shown to build interpersonal abilities such as
communication, tolerance, and teamwork, while at the same time enhancing higher-
order thinking skills, including analysis, synthesis, and evaluation. The effectiveness
of PjBL implementation, however, largely depends on the teacher’s competence in
designing, facilitating, and conducting comprehensive evaluations of the projects.
Nevertheless, several obstacles remain, including insufficient teacher training,
limited facilities and infrastructure, and difficulties in establishing fair and accurate

evaluation systems. Therefore, educational institutions together with government
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support are needed through professional development programs, provision of
adequate resources, and adaptive curriculum policies. With proper implementation
and management, PjBL has strong potential to become a learning solution in the
21st century, strengthening academic achievement while also shaping students into

collaborative, innovative, and independent problem-solvers in real-life contexts.
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