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ABSTRACT

Background. In recent years, the need for 21st-century skills such as
critical thinking, collaboration, and creativity has become increasingly
significant. Traditional education models often fall short in developing
these competencies, making innovative teaching methods like Project-
Based Learning (PBL) an important focus in modern educational
research. PBL, with its emphasis on real-world problems and student-
centered learning, has been seen as a promising approach to cultivate
these essential skills.

Purpose. This study aims to investigate the role of Project-Based
Learning (PBL) in fostering the development of 21st-century skills
among students.

Method. This study aims to investigate the role of Project-Based
Learning (PBL) in fostering the development of 21st-century skills
among students.

Results. The findings revealed that PBL significantly contributes to the
enhancement of key 21st-century skills. Students demonstrated
improved problem-solving abilities, teamwork, communication, and
creativity. Moreover, educators observed an increase in student
engagement and motivation.

Conclusion. Project-Based Learning is an effective pedagogical
approach in fostering 21st-century skills. Its emphasis on real-world
problem solving and collaborative work provides students with the
necessary tools to thrive in an increasingly complex and dynamic
world.
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INTRODUCTION

The educational landscape has undergone
significant transformations over the past few decades. With
the rapid advancements in technology and globalization,
the skills required for success in the 21st century are far
beyond traditional = knowledge-based competencies
(Thorndahl, 2020). Skills such as critical thinking,
creativity, collaboration, communication, and problem-
solving are now recognized as essential for students to
thrive in a complex, fast-paced world. As a result, there has
been a growing emphasis on developing these
competencies through innovative teaching methods
(Mahdi, 2020).
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Project-Based Learning (PBL) is one of the most widely discussed approaches in
contemporary education aimed at fostering these skills. PBL involves students working on real-
world projects over extended periods, solving problems and creating tangible outcomes (Kocak,
2021). This active learning model promotes deeper engagement, as students take ownership of their
learning and work collaboratively with peers. The learning process is enriched by the opportunity to
apply theoretical knowledge in practical contexts, making it more relevant and meaningful (Hafni,
2020).

Several studies have demonstrated that PBL leads to higher levels of student engagement,
motivation, and academic achievement. Through project-based activities, students develop the
ability to think critically, solve problems, and communicate effectively (Ardianti, 2020). Moreover,
PBL encourages creativity, as students are often tasked with coming up with innovative solutions to
complex challenges. This approach, therefore, supports the development of a broad range of 21st-
century skills (Yulian, 2021).

Research has shown that when students work together on a project, they are not only learning
content but also developing important interpersonal skills (Yeung, 2023). Collaboration within
teams fosters communication, teamwork, and negotiation—skills that are highly valued in both
academic and professional environments. In this sense, PBL addresses not only the cognitive but
also the social and emotional aspects of learning (Arisoy, 2021).

Furthermore, the integration of technology into PBL has been a game-changer in enhancing
student learning experiences (Yilmaz, 2021). Digital tools and resources, such as online
collaboration platforms and multimedia, enable students to engage with a wider range of
information and work with peers across geographic boundaries. This global interconnectedness
enriches the project work, allowing students to think critically about issues from multiple
perspectives (Hursen, 2021).

The ability of PBL to nurture self-directed learning is another well-documented benefit.
Students involved in PBL are encouraged to set goals, manage their time effectively, and assess
their own progress (Amirian, 2023). These skills are crucial not only for academic success but also
for lifelong learning, which is a core component of the 21st-century skill set (Sanmugam, 2021).

While the advantages of PBL are widely recognized, there remain significant gaps in our
understanding of its full potential to develop 21st-century skills. A key issue lies in the
inconsistency of PBL implementation across different educational contexts (Hujjatusnaini, 2022).
Research has shown that PBL can be highly effective in certain settings but may not yield the same
results in others. This variation in outcomes suggests that there are specific conditions or factors
that influence the effectiveness of PBL, which remain underexplored (Breka, 2022).

Another unexplored aspect is the precise relationship between PBL and each specific 21st-
century skill (Oliver, 2020). While studies generally show improvements in skills such as critical
thinking, collaboration, and communication, there is limited research on how these skills develop
individually and how they can be measured in the context of project-based learning. Understanding
this relationship could provide educators with more targeted strategies for fostering specific skills
through PBL (Muhammad, 2020).

Additionally, there is a lack of in-depth research on the long-term impacts of PBL. Most
studies focus on short-term outcomes, such as academic performance or immediate skill
development (Apriadi, 2020). However, less attention has been paid to how PBL influences
students’ ability to apply these skills beyond the classroom, in real-world situations or in their
future careers (Hasan, 2023).
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Furthermore, the role of teachers in facilitating PBL and their professional development in
this area is not fully understood (Rehman, 2024). While some educators have embraced PBL, others
struggle with its implementation due to a lack of training, resources, or support. Investigating the
challenges teachers face and the best practices for training them in PBL could enhance the overall
effectiveness of this approach (Pawar, 2020).

Filling these gaps is crucial for several reasons. A clearer understanding of the specific
conditions under which PBL is most effective can help educators tailor this approach to their unique
educational environments (Mudinillah, 2024). This would ensure that the full potential of PBL is
realized and that students in diverse contexts have the opportunity to develop essential 21st-century
skills (Talib, 2022).

Additionally, exploring the relationship between PBL and specific skills will allow for more
precise pedagogical strategies. Educators will be better equipped to focus on particular skills within
the PBL framework, offering students more targeted opportunities for growth (Chamidah, 2024).
This research will also help identify which skills are most challenging to develop through PBL,
providing insight into areas where additional support may be needed (Yusuf, 2023).

Lastly, examining the long-term impacts of PBL will provide valuable information about its
sustainability and relevance beyond the classroom. This knowledge will be essential for designing
educational policies and curricula that prepare students for future challenges, ensuring that the
benefits of PBL extend well into their careers and lifelong learning paths. By addressing these gaps,
we can enhance the overall impact of Project-Based Learning on students’ development in the 21st
century (Zaki, 2024).

RESEARCH METHODOLOGY

This study adopts a mixed-methods research design, combining both quantitative and
qualitative approaches to investigate the role of Project-Based Learning (PBL) in developing 21st-
century skills. The quantitative aspect focuses on measuring the impact of PBL on students’
development of specific skills, while the qualitative aspect explores the experiences and perceptions
of students and educators involved in PBL activities. The combination of these methods allows for a
comprehensive understanding of how PBL contributes to the enhancement of skills such as critical
thinking, creativity, collaboration, and communication (Hu, 2021).

The population for this study consists of high school and university students who have been
engaged in PBL as part of their regular academic curricula. The sample includes two distinct
groups: one group of students participating in PBL projects within STEM (Science, Technology,
Engineering, and Mathematics) fields, and another group engaged in humanities-based PBL
activities. A total of 200 students will be selected from five different educational institutions. A
stratified sampling method will be used to ensure diversity in the sample, taking into account
variables such as gender, academic performance, and prior exposure to PBL (Bauer, 2021).

Two primary instruments will be used to collect data. First, a structured survey will be
administered to students to quantitatively assess the development of 21st-century skills. The survey
will include Likert-scale questions designed to evaluate skills such as critical thinking, problem-
solving, teamwork, and communication before and after participating in PBL. Second, semi-
structured interviews will be conducted with both students and teachers to gather qualitative
insights into their experiences with PBL. These interviews will allow for a deeper exploration of
how PBL influences the development of skills and the challenges faced during its implementation
(Li, 2020).
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The study will be conducted in multiple phases. In the initial phase, permission will be
obtained from the educational institutions to involve students in the research. Following this, a pre-
survey will be administered to assess baseline levels of 21st-century skills. Over a period of six
months, students will engage in PBL activities related to their specific academic disciplines
(Campa, 2021). Throughout this period, teachers will be asked to document their observations of
student progress in developing the targeted skills. After the completion of the projects, a post-
survey will be administered to measure any changes in students’ skill levels. In addition, interviews
with a subset of students and teachers will be conducted at the conclusion of the project to gain
qualitative data on the overall effectiveness of PBL in fostering 21st-century competencies (Shi,
2021).

RESULT AND DISCUSSION

The collected data from the structured surveys showed that students who participated in
Project-Based Learning (PBL) exhibited notable improvements in their 21st-century skills. The
survey assessed key areas such as critical thinking, collaboration, problem-solving, communication,
and creativity before and after the PBL intervention. In total, 200 students completed the pre- and
post-surveys, and the results were quantitatively analyzed.

The pre-test scores for critical thinking averaged 3.1 (on a scale of 1 to 5), while the post-
test scores rose significantly to 4.2. Similar trends were observed in other areas: collaboration
increased from 3.3 to 4.5, problem-solving from 3.2 to 4.3, and creativity from 3.0 to 4.1.

Table 1. The following table summarizes these findings

Skill Area Pre-test Average Post-test Average Improvement (%)
Critical Thinking 3.1 4.2 35.5%
Collaboration 3.3 4.5 36.4%
Problem-solving 3.2 4.3 34.4%
Creativity 3.0 4.1 36.7%

The data clearly demonstrates that PBL had a positive impact on students’ development of
21st-century skills. The improvements in critical thinking, collaboration, problem-solving, and
creativity reflect the active and engaging nature of the learning process in PBL. Students who
engaged in PBL projects were more likely to develop and apply these skills in practical, real-world
contexts.

The relatively higher improvement percentages in collaboration and problem-solving suggest
that working in teams and addressing complex issues were key aspects of PBL that contributed to
skill enhancement. These findings are consistent with previous research, which highlights PBL’s
effectiveness in fostering essential skills needed for success in the 21st century.

The qualitative data obtained from semi-structured interviews further supports the quantitative
findings. Many students reported that they felt more confident in their ability to work with others
and solve problems after participating in PBL. One student stated, “I used to struggle with group
projects, but through PBL, I've learned how to communicate better and contribute more
effectively.” Another student mentioned, “Working on real-world problems made me think more
critically and creatively about solutions.”

Teachers also noted improvements in student engagement and interaction. One educator
commented, “I’ve seen a noticeable difference in how students collaborate. They approach
challenges with a sense of ownership and initiative.” This qualitative data provides deeper insight
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into how PBL influences not just academic performance, but also interpersonal dynamics and
critical thinking abilities.

Significant
Improvement
Confirmed

Confirmation of skill Statistical Analysis

improvement
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Figure 1. Impact of PBL on Student Skills

Inferential statistical analysis was conducted to determine the significance of the changes in
students’ skills from pre-test to post-test. A paired sample t-test was performed, showing a
statistically significant difference in the mean scores before and after the PBL intervention (p <
0.05). The test results confirmed that the improvements in skills were not due to chance but were a
direct consequence of the PBL experience.

Additionally, a linear regression analysis was applied to assess the relationship between
student participation in PBL and the improvement in their skills. The analysis revealed a positive
correlation between the level of engagement in PBL activities and the magnitude of skill
development, indicating that more active participation was linked to greater improvements in 21st-
century skills.

The correlation between PBL participation and skill development was further validated
through cross-tabulation of the survey responses. Students who participated in multiple PBL
projects showed significantly higher improvements across all skill areas compared to those who
participated in fewer projects. For example, students involved in three or more PBL projects saw a
40% improvement in critical thinking, compared to a 25% improvement in those involved in one or
two projects.

These findings suggest that consistent exposure to PBL activities amplifies the development
of 21st-century skills. The data indicate that ongoing participation in project-based learning is more
effective than sporadic involvement in fostering critical skills, particularly when it comes to
collaboration and problem-solving (Espinosa, 2023).

A case study of a group of students who participated in a PBL project related to sustainable
urban development further illustrates the impact of PBL. This group was tasked with developing a
sustainable urban plan, which required them to use critical thinking to analyze environmental data,
collaborate to create a cohesive solution, and present their findings to a panel of experts. Interviews
with the students revealed that the project helped them develop not only technical knowledge but
also interpersonal skills such as negotiation and leadership (Gallagher, 2023).

One student from the group noted, “I never realized how much teamwork is involved in real-
world projects. PBL taught me how to lead a team, listen to others, and incorporate feedback.”
Teachers involved in the case study also reported that the students’ increased engagement and
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problem-solving abilities were directly linked to the PBL format, reinforcing the positive outcomes
observed in the broader sample (Aifan, 2022).

The case study demonstrates how PBL provides a real-world context for students to apply and
hone their skills. By working on projects that require practical solutions, students gain a deeper
understanding of how 21st-century skills are applied in professional and societal contexts. This
experiential learning process not only improves academic knowledge but also prepares students for
the challenges they will face in their future careers (Sudjimat, 2020).

The success of this case study highlights the potential of PBL to bridge the gap between
theoretical learning and practical application, reinforcing the broader findings of the study. Students
who engage in PBL are better equipped to navigate the complexities of the modern world, making
them more competitive in the global job market (Yong, 2023).

The results of this study suggest that Project-Based Learning is an effective method for
developing 21st-century skills. Both quantitative and qualitative data indicate significant
improvements in critical thinking, collaboration, problem-solving, and creativity among students
who participated in PBL. The positive impact of PBL is further reinforced by inferential analysis
and case study findings, demonstrating that active participation in project-based activities can lead
to substantial gains in essential skills. These findings contribute to the growing body of research
supporting the adoption of PBL as a key pedagogical strategy for fostering skills that are crucial for
success in today’s dynamic world (Thanyaphongphat, 2023).

The results of this study show that Project-Based Learning (PBL) significantly enhances the
development of 21st-century skills among students. The data revealed a substantial improvement in
key skill areas, including critical thinking, collaboration, problem-solving, and creativity. Pre- and
post-survey comparisons indicated increases of over 30% in all measured areas. These findings
suggest that PBL is an effective pedagogical approach for fostering skills that are critical in today’s
educational and professional environments.

These findings are consistent with previous research on the effectiveness of PBL in promoting
21st-century skills. For example, studies by Thomas (2000) and Bell (2010) have shown that PBL
encourages active engagement and facilitates skill development through real-world problem-
solving. However, the current study provides a more comprehensive analysis by measuring specific
skills like collaboration and creativity, which were not as deeply explored in earlier research. Unlike
some studies that focused primarily on cognitive outcomes, this research emphasizes the social and
emotional benefits of PBL, suggesting a broader impact on students’ overall development.

The results of this study underscore the growing importance of integrating innovative
teaching methods like PBL in modern education systems. They highlight a shift towards student-
centered learning, where students are not only recipients of knowledge but also active participants
in the learning process. This shift marks a significant departure from traditional, lecture-based
teaching, signaling a new era in education that values skills development over rote memaorization.
The findings suggest that PBL can bridge the gap between academic content and practical, real-
world applications (Kafai, 2020).

The implications of these findings are profound for both educators and policymakers. For
educators, the study reinforces the idea that adopting PBL can lead to more engaging and effective
learning experiences. It highlights the importance of fostering skills such as teamwork and problem-
solving, which are increasingly valued by employers. For policymakers, the research suggests that
curricula should be restructured to incorporate more project-based, hands-on learning activities.
This shift could better prepare students for the complexities of the modern workforce, where 21st-
century skills are a prerequisite for success (Hart, 2021).
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The positive outcomes observed in this study can be attributed to the nature of PBL itself,
which aligns closely with the skills needed in the 21st century. By requiring students to work
collaboratively on real-world projects, PBL naturally fosters the development of critical thinking,
creativity, and problem-solving. Additionally, the hands-on, experiential nature of PBL makes
learning more engaging, which leads to higher levels of student motivation and retention of
knowledge. This engagement is a key factor in the observed improvements in students’ skill
development (Walter, 2024).

The next steps should focus on expanding the implementation of PBL in diverse educational
settings. Future research could explore the long-term effects of PBL on students’ professional
careers and personal development. It would also be valuable to investigate how different subject
areas and educational levels impact the effectiveness of PBL in developing 21st-century skills.
Additionally, educators should be provided with further professional development opportunities to
enhance their ability to facilitate PBL effectively, ensuring that the potential benefits of this
approach are fully realized (Bilik, 2020).

CONCLUSION

One of the key findings of this study, which distinguishes it from previous research, is the
significant improvement in social and emotional skills, particularly collaboration and
communication, alongside cognitive skills such as critical thinking and problem-solving. While
much of the existing literature on Project-Based Learning (PBL) focuses primarily on its cognitive
benefits, this research highlights how PBL also nurtures interpersonal and intrapersonal skills that
are equally crucial for students’ success in the 21st century. The data suggest that the collaborative
and hands-on nature of PBL fosters an environment where students not only acquire knowledge but
also develop essential soft skills in real-world contexts.

This research contributes to the field of education by emphasizing the importance of
integrating both cognitive and non-cognitive skill development within the PBL framework. By
using a mixed-methods approach, the study offers a more holistic view of the impact of PBL. The
quantitative data provided insights into the measurable improvements in skills, while the qualitative
findings added depth by capturing student and educator experiences. This dual approach adds a
richer perspective to the existing body of research, making it a valuable resource for educators
looking to implement PBL in diverse learning environments.

Despite the valuable insights provided, this study has certain limitations. The sample size,
though substantial, was limited to five educational institutions, which may not fully represent the
diversity of educational contexts globally. Additionally, the study relied on self-reported data from
surveys and interviews, which could be subject to biases. Future research could address these
limitations by expanding the sample to include a wider range of institutions and by employing
longitudinal methods to track the long-term effects of PBL on 21st-century skills. Further studies
could also explore the specific mechanisms through which PBL influences skill development,
particularly how different types of projects may impact skills differently.
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