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2026 approach conducted at a primary school in Yogyakarta, data were

collected through classroom observations, in-depth interviews with
teachers and students, and documentation analysis. The findings
indicate that PjBL significantly enhances students’ critical thinking,
creativity, collaboration, and communication skills. Students become
more actively engaged, intrinsically motivated, and confident in
expressing ideas, solving real-life problems, and working in teams.
Teachers reported a shift in their instructional role toward facilitation,
which demands better planning and flexibility. The study also
emphasizes the importance of institutional support, adequate learning
resources, and the integration of digital tools that foster digital literacy
and enrich the learning experience. Despite challenges such as time
constraints and diverse student capabilities, the results demonstrate that
PjBL aligns well with the goals of the Kurikulum Merdeka, offering a
holistic and relevant educational approach. Therefore, PjBL is
recommended as an effective model to equip primary students with
essential 21st-century competencies and should be supported by
sustainable policies and professional development programs for
teachers.
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INTRODUCTION

Primary education serves as the fundamental foundation for shaping students’ character,
knowledge, and skills. At this stage, students begin to explore the world more broadly and
systematically (Aktoprak & Hursen, 2022; Atlam dkk., 2022). They are introduced not only to
various subjects but also to life values, social norms, and cultural understanding. Therefore, the
quality of primary education plays a crucial role in determining students’ development at the
next educational levels. In the context of current globalization and digitalization, primary
education must be capable of preparing a generation that is adaptive and competent in facing
contemporary challenges. The challenges of 21st-century education go beyond mastery of
academic content and include essential skills that enable students to survive, grow, and
innovate in real life. These are commonly referred to as "21st-century skills," which encompass
communication, collaboration, critical thinking, and creativity (Berlinski dkk., 2009; Chou &
Chou, 2011). These four skills are fundamental to creating a meaningful and relevant learning
experience that aligns with the needs of the modern era. Therefore, appropriate learning
strategies are required to optimally develop these competencies.

One approach that is increasingly being adopted in the learning process is the Project-
Based Learning (PjBL) model. This model provides students with authentic learning
experiences through active involvement in real-life related projects. During implementation,
students are encouraged to identify problems, seek solutions, collaborate in groups, and present
their findings (Christophe dkk., 2022). This process indirectly fosters critical thinking,
creativity, teamwork, and effective communication skills. Although Project-Based Learning is
not entirely a new instructional model, its implementation in the context of primary education
in Indonesia still requires further exploration. This is particularly important since many primary
schools continue to rely on traditional teacher-centered approaches, which often limit students’
opportunities to explore and develop their potential. Therefore, PjJBL can serve as a relevant
alternative to address the demands of 21st-century education.

Previous research has shown that PjJBL can improve student learning outcomes and
motivation in the learning process. Moreover, this model has proven effective in creating a
more enjoyable and engaging learning environment. However, its implementation at the
primary education level still faces various challenges, such as time constraints, limited
facilities, and teachers’ capacity to design and manage effective learning projects (Diab dkk.,
2023; Gary, 2015). Hence, empirical studies on the implementation of PjBL in primary schools
are essential.

Theoretically, Project-Based Learning is rooted in constructivist theory, which asserts
that knowledge is actively constructed by learners through experience and interaction with their
environment. In this context, the teacher acts as a facilitator who guides students in the process
of discovering and building knowledge (Gresnigt dkk., 2014; Hainey dkk., 2016). This concept
aligns with the spirit of 2Ist-century learning, which emphasizes active, collaborative, and
student-centered education. As such, PjBL is believed to foster independent learning and a
sense of responsibility in students regarding their own learning process. In primary education,
the application of PjBL must be adapted to the cognitive, affective, and psychomotor
developmental characteristics of students. Elementary school children tend to prefer concrete,
enjoyable, and challenging activities. Therefore, the projects designed within PjBL should cater
to students’ needs and interests. Additionally, parental involvement and a supportive school
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environment play a vital role in the successful implementation of this model. Collaboration
among teachers, students, and parents creates a positive synergy in the learning process.

The implementation of PjBL in primary education is also closely related to the
strengthening of students’ character. Well-designed projects can teach students responsibility,
cooperation, discipline, and curiosity—values that are essential in character formation from an
early age (Karakose dkk., 2023). Thus, PjBL not only contributes to academic skills but also to
the development of strong character traits that prepare students to face future challenges. The
Kurikulum Merdeka (Independent Curriculum), which is currently being introduced across
various educational levels in Indonesia, provides a great opportunity to develop innovative
learning models like PjBL. This curriculum emphasizes contextual, flexible, and student-
centered learning. In this context, PjBL is highly relevant to support the goals of the Kurikulum
Merdeka. Therefore, a deep understanding of how to design and implement PjBL effectively at
the primary school level is necessary.

Nevertheless, implementing PjBL is not without challenges. Teachers, as the key agents
of curriculum implementation, must possess adequate pedagogical and professional
competence to design meaningful learning projects. Furthermore, support from school
principals, supervisors, and other stakeholders is essential to create a conducive learning
ecosystem. Without such support, innovative approaches like PjBL may be difficult to
implement optimally. The integration of technology in PjBL is also a crucial factor to consider.
In this digital era, technology can be an effective tool for designing, executing, and evaluating
learning projects. Students can use various applications and digital platforms to gather
information, collaborate, and present their project outcomes. However, unequal access and
varying levels of digital literacy remain challenges that must be addressed.

The novelty of this study lies in its specific focus on implementing PjBL at the primary
education level to foster 21st-century skills within the framework of the Kurikulum Merdeka.
Most previous studies have focused on secondary and higher education (Kaufman, 2013;
Kirschner, 2005). Therefore, this study is expected to contribute meaningfully to the
development of innovative teaching practices in primary schools and serve as a reference for
teachers in designing relevant and contextual learning strategies.

This study also emphasizes the importance of students’ active involvement throughout all
stages of project learning. In this approach, students are not merely passive recipients of
information but active participants who design, carry out, and reflect on their learning. This is
expected to increase their learning autonomy and sense of responsibility toward their own
educational progress. By understanding and properly implementing PjBL, teachers can create a
learning environment that is enjoyable, challenging, and meaningful for students. Such an
environment encourages students to develop their full potential cognitively, affectively, and
psychomotorically. Ultimately, primary education will produce graduates who are not only
academically capable but also possess strong character and essential life skills required in the
21st century

This study aims to provide an in-depth description of how the Project-Based Learning
model can foster 21st-century skills at the primary education level. The research is conducted
using a qualitative approach with a case study method. It is hoped that the findings will offer
new insights and practical recommendations for educators in developing adaptive and
innovative learning models suited to contemporary challenges.
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RESEARCH METHOD

This study employs a qualitative approach using a case study method. This approach was
chosen to gain an in-depth understanding of the implementation of the Project-Based Learning
(PjBL) model in fostering 21st-century skills among primary school students (Kokotsaki dkk.,
2016). The research was conducted at a primary school that has consistently applied the PjBL
model within its curriculum. The main focus of this study is to explore how the model is
implemented and its impact on students' skill development. The research site was selected
purposively, namely a primary school in Yogyakarta that has shown a strong commitment to
developing innovative learning models. The research subjects consisted of classroom teachers,
students, and the school principal. Data collection techniques included direct observation of the
learning process, in-depth interviews with teachers and students, and documentation of project
outcomes and learning activities. These techniques allowed the researcher to collect data from
various sources, thereby increasing the validity of the findings.

Observations were carried out over six consecutive weeks with a frequency of twice per
week. Each observation session lasted approximately 90 minutes and covered all stages of the
project implementation, from planning to final presentation. Field notes were taken
systematically to record interactions between teachers and students, group dynamics, and the
use of learning resources. The purpose of the observations was to capture the learning process
naturally without disrupting classroom activities. Interviews were conducted in a semi-
structured format to allow flexibility in data exploration. Teachers were interviewed regarding
their strategies in planning and implementing PjBL, the challenges they encountered, and the
impact on students’ development (Lu dkk., 2022). Students were interviewed individually and
in groups to share their experiences participating in the projects, the learning they experienced,
and the skills they gained. The school principal was also interviewed regarding institutional
policies and support for the implementation of this model.

Documentation was collected in the form of activity photos, teacher journals, student
worksheets, project reports, and evaluation results. These documents were used to reinforce the
findings from observations and interviews and to provide a visual representation of the PjBL
implementation. All documents were analyzed qualitatively to identify patterns that support the
development of 21st-century skills. Data analysis was carried out thematically, following the
stages of data reduction, data display, and conclusion drawing (Munawaroh dkk., 2018;
Muruganandam dkk., 2023). Data from various sources were coded and categorized based on
key themes such as collaboration, communication, critical thinking, and creativity. The analysis
also considered the interconnection between themes and the contextual implementation of
PjBL in the primary school environment.

To ensure data validity, the researcher used source and method triangulation techniques.
Triangulation was done by comparing the results of observations, interviews, and
documentation to identify data consistency and reliability. Additionally, member checking was
conducted by asking for confirmation from teachers and students regarding the interpretation of
the collected data. Research ethics were maintained by informing the school about the
objectives and procedures of the study. Written consent was obtained from the principal and
teachers. The identity of respondents was kept confidential by using specific codes. All data
collected were used solely for research purposes and stored securely.

The limitations of this study include the relatively short observation period and the
limited number of schools included in the case study. Therefore, the findings of this research
cannot be broadly generalized but can offer valuable contextual insights for the development of
learning practices at the primary education level (Papageorgiou, 2003). With a holistic
approach and systematic methodology, this study is expected to provide a comprehensive
depiction of the implementation of Project-Based Learning and its contribution to fostering
21st-century skills among primary school students. The following section will present the
findings obtained from the field.
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RESULTS AND DISCUSSION

Result

The findings of this study indicate that the implementation of Project-Based Learning
(PjBL) has a significant impact on the development of 21st-century skills among primary
school students. Observations revealed a noticeable improvement in students’ critical thinking
skills through the processes of problem identification, solution-seeking, and decision-making in
various assigned projects (Rostami dkk., 2022). Project activities encouraged students to think
deeply, question existing information, and formulate new ideas. In addition to critical thinking,
students’ creativity also developed through designing and creating project products. Each
student group was given the freedom to determine the format and media for their project
presentation. In this process, they integrated various learning resources and unique ideas to
produce innovative solutions. Teachers reported that students became more enthusiastic and
motivated when given the opportunity to freely express their ideas.

Students’ collaboration skills were honed through group work, which is central to the
PjBL model. Students learned to share responsibilities, listen to one another, and respect
differing opinions. Conflicts that arose within groups were resolved through discussion and
negotiation, indirectly fostering their social skills and empathy. Peer interaction improved not
only in academic contexts but also in more positive interpersonal relationships.
Communication skills also showed significant improvement. At each stage of the project,
students were required to express their ideas both orally and in writing. Project presentations in
front of the class became effective means for students to practice confidence, articulation, and
public speaking skills. Teachers observed that students who were previously passive began to
speak up and participate actively in discussions.

Students’ learning motivation increased significantly during the implementation of PjBL.
They showed high interest in learning materials as they felt they had an important role in the
learning process (Putri dkk., 2023). This active engagement was reflected in their enthusiasm
during project work, improved attendance, and increased independence in learning. Teachers
noted that this approach created a learning environment that was both enjoyable and
challenging. The implementation of PjBL also had a positive impact on students' time
management and sense of responsibility. In every project, students had to plan work stages, set
deadlines, and distribute tasks fairly. This fostered a sense of individual and group
responsibility and taught the importance of discipline and planning in achieving goals.

The project planning process by teachers showed a high level of readiness and structure.
Teachers designed projects based on learning themes relevant to students’ daily lives. The
alignment between projects and the curriculum was a key factor in successful implementation.
Teachers also provided work guidelines, assessment rubrics, and clear schedules to ensure the
project ran effectively and efficiently. In terms of assessment, teachers employed an authentic
approach that evaluated both processes and products (Sharmin dkk., 2023). Assessment was
conducted both formatively and summatively through observations, portfolios, self-assessment,
and peer feedback (L. Zhang dkk., 2022; Zhao dkk., 2024). As a result, assessment focused not
only on final outcomes but also on student engagement, thought processes, and social skill
development. This made the assessment more holistic and meaningful.

Interviews with students revealed that they felt more confident and capable of completing
tasks independently. They felt appreciated as their opinions and ideas were taken seriously.
Several students stated that working on projects provided them with new insights and made
them more eager to attend school. This indicates that PjBL contributes to creating a positive
and memorable learning experience. Teachers involved in the study expressed that the PjBL
model requires more effort and preparation compared to conventional models. However, they
felt that the outcomes justified the effort. Teachers also reported greater satisfaction as they
could observe tangible and in-depth development in students' skills.
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The school principal provided full support for the implementation of PjBL by offering
teacher training, sufficient learning resources, and classrooms conducive to collaborative
learning. This support was a crucial factor in the successful implementation of PjBL. The
principal also integrated this model into the school's development program as a strategy to
improve the quality of education. Challenges in implementing PjBL included differences in
student abilities within the same class, limited time for project execution, and the need for
sufficient resources (Tondeur dkk., 2007). To address these issues, teachers adjusted project
designs for greater flexibility, formed heterogeneous groups, and utilized digital learning
resources.

Observations showed that the use of technology in PjBL provided significant added
value. Students used digital devices to search for information, create presentations, and
document project results. Technology use also enhanced students’ digital literacy, which is a
crucial part of 21st-century skills. Documentation in the form of activity photos, student work,
and project reports demonstrated that students were capable of producing creative products
relevant to real life. Some projects were even showcased at school events and received
appreciation from parents and the local community. This highlights the positive social impact
of learning through PjBL. Overall, the findings of this study reinforce the argument that
Project-Based Learning is an effective instructional model for fostering 21st-century skills
among primary school students. Its implementation requires commitment from various
stakeholders, but the long-term benefits are substantial in shaping adaptive, collaborative, and
innovative learners.

Discussion

The discussion of this study’s findings reveals how Project-Based Learning (PjBL)
effectively facilitates the integrated development of 21st-century skills. First, in terms of
critical thinking, students are trained to identify real-world problems relevant to their own
lives. This process not only stimulates higher-order thinking skills but also fosters reflective
and analytical mindsets, which are crucial in the information age (Tonkes dkk., 2005;
Tsaramirsis dkk., 2022). Second, creativity emerges as a result of the space provided for
students to express their ideas and solutions through project work. The freedom to design
project products and the novelty of the ideas produced demonstrate that creativity can flourish
in an open and supportive learning environment. PjBL serves as an effective medium for
fostering courage in innovation.

Third, collaboration within project groups becomes a tangible form of social learning.
Student interaction, cooperation in task completion, and negotiation during decision-making
teach essential teamwork values necessary for social and professional life. This collaboration
also nurtures leadership and a sense of responsibility. Fourth, students’ communication skills
improve as they are required to articulate their ideas, deliver presentations, and engage in
project discussions. This contributes to the enhancement of both oral and written literacy—
foundational for effective communication. Presenting also boosts the confidence of students
who were previously passive in the learning process.

The increased learning motivation among students indicates that meaningful learning
has taken place. When students are actively involved and their work is valued, they
demonstrate greater learning commitment. This supports the theory that intrinsic motivation
can be cultivated through responsibility and real-life experiences. From the teacher’s
perspective, implementing PjBL shifts their role from information deliverer to facilitator.
Teachers are required to design relevant projects, guide group work, and comprehensively
evaluate both processes and products (Tsarava dkk., 2022). While this transformation demands
a high level of professionalism, it opens opportunities for more dynamic and personalized
learning.
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Assessment in PjBL offers a more authentic and equitable approach than conventional
methods. The emphasis on process enables both teachers and students to observe holistic skill
development. Student involvement in self- and peer-assessment also strengthens metacognitive
skills and learning responsibility. The integration of technology in PjBL enriches the learning
process and provides access to various digital resources (Vankdothu dkk., 2022; W. Yang dkk.,
2022). This promotes digital literacy, which is a fundamental 21st-century skill. Students are
also trained to use digital tools productively and ethically.

The social contributions of student projects show that PjBL is not solely focused on
academic outcomes but also supports character development and meaningful contributions to
the surrounding community (T. Yang dkk., 2019; C. Zhang dkk., 2023). This aligns with the
mission of education not only to produce intelligent individuals but also to empower them to be
useful members of society. However, the implementation of PjBL is not without challenges.
Time constraints, resource limitations, and student ability differences are obstacles that must be
managed wisely. Teachers require training and support to manage dynamic classrooms with
varied activities effectively.

Institutional support from school principals and parents is key to the success of PjBL.
When all stakeholders share a common vision of the importance of 21st-century skills, the
implementation of PjBL becomes smoother and has a broader impact. In the context of primary
education, PjBL has proven to be adaptable to the characteristics of young learners, who are
typically active, curious, and eager to explore. This approach aligns with their cognitive and
social development and provides a more natural and enjoyable learning environment.

This study contributes to the pedagogical literature by demonstrating the effectiveness
of PjBL in the context of Indonesian primary education. Previous studies have largely focused
on secondary and higher education levels. Thus, this study offers novelty in the implementation
of an innovative model for younger learners. Ultimately, the application of PjBL should be
viewed as part of the broader transformation toward contextual, collaborative, and meaningful
learning. This model aligns with the goals of the Kurikulum Merdeka (Independent
Curriculum), which emphasizes student autonomy, reflection, and character development.

CONCLUSION

This study concludes that Project-Based Learning (PjBL) is effective in fostering 21st-
century skills among primary school students, including critical thinking, creativity,
collaboration, and communication. PjBL also enhances students’ motivation to learn,
independence, and self-confidence. Teachers play a vital role as facilitators, and successful
implementation requires support from both schools and parents. Although challenges exist in
its application, the long-term benefits of PJBL make it a highly relevant learning model for
widespread use in Indonesian primary education. Therefore, it is essential to strengthen teacher
capacity and establish supportive policies for the systematic and sustainable implementation of
PjBL.
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