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1. INTRODUCTION

Learning plays a crucial role in human development, shaping individuals' cognitive abilities,
skills, and adaptability to a rapidly evolving world. Effective teaching models are essential for
fostering student engagement and improving academic performance (Tomaszewski et al.,
2022; Khademietal., 2018). One widely recognized approach is Project-Based Learning (PjBL),
which moves beyond traditional lecture-based instruction by emphasizing hands-on,
collaborative, and problem-solving experiences (Nurhayati et al., 2023). PjBL allows students
to apply theoretical knowledge to real-world challenges, enhancing both their critical thinking
and practical skills (Jannah et al., 2023).

Motivation is a key determinant of academic success because it influences students'
willingness to engage actively in learning (Gaffar et al., 2023). Studies indicate that PjBL
significantly enhances students' motivation by fostering autonomy, collaboration, and a sense
of ownership over the learning process (Zaeriyah, 2023; Hasan et al., 2022). Moreover, PjBL
is linked to improved learning outcomes because it encourages deeper cognitive engagement,
leading to better retention and understanding of concepts (Nurhayati et al., 2023). The
integration of digital tools such as interactive quizzes, video-based learning, and gamification
further enhances the effectiveness of PjBL in modern classrooms.

However, despite its benefits, the implementation of PjBL presents several challenges,
including teacher preparedness, resource availability, and the need for effective assessment
methods (Khoiri & Putri, 2020). Many educators struggle with adapting traditional curricula
to project-based formats, while schools with limited infrastructure may find it difficult to
support PjBL activities (Rani, 2021). Addressing these barriers is essential for maximizing the
potential of PjBL across different educational contexts.

The purpose of this literature review is to analyze the impact of PjBL on students’
motivation and learning outcomes by synthesizing recent research findings. Additionally, this
study identifies key factors contributing to PjBL’s success and explores strategies for
overcoming its challenges.

The novelty of this research lies in its comprehensive interdisciplinary approach,
integrating recent technological advancements, STEM-based applications, and strategies for
effective PjBL implementation (Kautsar, 2023). Unlike previous reviews that focus solely on
either motivation or learning outcomes, this study provides a holistic perspective by
examining how PjBL enhances both aspects simultaneously and identifying best practices for
its adoption in diverse educational settings (Nurhayati et al., 2023; Hasan et al., 2022).

2. METHODS

This literature review employs a systematic approach to analyze the impact of PjBL on
students' motivation and learning outcomes. The review focuses on research articles
published between 2021 and 2023, selected through comprehensive database searches in
Google Scholar and ResearchGate. To ensure relevance and quality, articles were included
based on specific criteria: (1) they must focus on the application of PjBL, (2) they must present
data on student motivation or academic performance, (3) they must be written in English or
Indonesian, and (4) they must be empirical studies or well-structured reviews.

The review process involved several stages. Initially, relevant studies were identified by
searching keywords such as "Project-Based Learning”, "motivation", and "learning
outcomes". After filtering articles based on the aforementioned inclusion criteria, each article
was evaluated for its methodology, sample size, and outcomes. The focus was primarily on
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experimental studies, action research, and case studies from diverse educational settings,
including primary and secondary schools, as well as higher education.

Data analysis was conducted by synthesizing the findings from each study, focusing on the
relationship between PjBL and student motivation, as well as its effects on academic
performance. The review also identified common challenges faced during PjBL
implementation, such as resource constraints, teacher preparedness, and the integration of
technology. Articles that discussed these challenges provided insight into potential solutions
for improving PjBL outcomes. Finally, the review highlights the strengths and weaknesses of
PjBL-based studies, offering recommendations for future research in this field.

3. RESULTS AND DISCUSSION
3.1. Temperature

This section synthesizes the findings from recent studies on the impact of PjBL on students’
motivation and learning outcomes. A total of 20 studies published between 2021 and 2023
were reviewed, with a focus on the relationship between PjBL implementation and academic
achievement, motivation, and critical thinking skills.

Several studies demonstrated that PjBL significantly improves student motivation. For
instance, Jannah et al. (2023) found that students who participated in PjBL showed a 15%
increase in motivation, as measured through engagement levels and enthusiasm for tasks.
Similarly, Zaeriyah (2023) reported that PjBL led to a significant increase in students' intrinsic
motivation, with participants exhibiting greater autonomy in their learning. These findings are
consistent with previous research indicating that project-based approaches foster deeper
engagement (Hasan et al., 2022).

In terms of academic performance, the reviewed studies consistently showed
improvements in students' learning outcomes. For example, Kurniawan et al. (2022) reported
an average score increase of 20 points among students who participated in PjBL-based
activities compared to those who were taught using traditional methods. Additionally,
Nurhayati et al. (2023) highlighted the integration of STEM-based PjBL to enhance scientific
literacy, which led to improved problem-solving skills and greater retention of content. This
is in line with the findings of Gaffar et al. (2023), who observed enhanced academic
performance in subjects like mathematics and science when students engaged in hands-on
project work.

We presented a summary of results based on articles on the implementation of PjBL across
various educational settings. These articles highlight the positive impact of PjBL on student
motivation, learning outcomes, and critical thinking skills. For instance, studies show
significant improvements in learning outcomes across various subjects, such as chemistry and
social sciences, when students engage in PjBL. Additionally, interest in learning was
significantly increased, with some studies reporting a 6% increase in student interest after the
implementation of PjBL. In short, the results are in the following:

(i)  PjBLthrough blended learning improves learning outcomes and skill assessment.

(ii) It fosters independent learning, increasing study interest by 6%.

(iii)  PjBL motivates students, creating a dynamic and engaging classroom environment.

(iv) It significantly boosts academic performance, especially in complex subjects like
chemistry and genetics.

(v) Integrating tools like Quizizz and Tik-Tok enhances student motivation and test scores.

(vi) The PjBL-STEAM model has a positive impact on both motivation and scientific literacy,
particularly in biotechnology.
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(vii) QR codes in PjBL increase student participation and passing rates.

(viii) Combining PjBL with Problem-Based Learning (PBL) fosters higher-order thinking and
better engagement.

(ix) The flipped classroom model with PjBL reduces learning loss and improves
understanding.

(x)  PjBL develops critical skills such as creativity, collaboration, and critical thinking (4C
skills).

(xi) It enhances vocational students’ 4C skills and improves critical thinking in physics and
chemistry.

(xii) The combination of PjBL and PBL significantly boosts motivation and learning outcomes
in science education.

Furthermore, PjBL was shown to foster greater motivation and academic achievement,
with studies showing up to 20-point increases in test scores. This is consistent with the
findings of Nurhayati et al. (2023), which highlight the effectiveness of PjBL in improving both
cognitive skills and student motivation.

Table 1 summarizes the common barriers identified in the studies, such as resource
limitations, lack of teacher training, and difficulty in assessing project-based outcomes. To
address these, educators should consider integrating digital tools like interactive quizzes and
online collaboration platforms to facilitate PjBL. Furthermore, ensuring that teachers are
adequately trained in PjBL strategies and assessment techniques is crucial for maximizing its
effectiveness (Khoiri & Putri, 2020).

Table 1. Barriers to project-based learning implementation.

Barrier Description Suggested solution
Resource Insufficient learning materials and Use of digital platforms and open-
Limitations technology source tools
Teacher Lack of training in PjBL methods and Professional development programs
Preparedness assessment strategies for teachers
Assessment Difficulty in measuring student progress Development of clear rubrics and
Challenges and project success performance tasks

Table 1 summarizes the common barriers identified in the studies, such as resource
limitations, lack of teacher training, and difficulty in assessing project-based outcomes. To
address these, educators should consider integrating digital tools like interactive quizzes and
online collaboration platforms to facilitate PjBL. Furthermore, ensuring that teachers are
adequately trained in PjBL strategies and assessment techniques is crucial for maximizing its
effectiveness (Khoiri & Putri, 2020).

4. CONCLUSION

This literature review highlights the significant impact of PjBL on both student motivation
and learning outcomes. The reviewed studies consistently demonstrate that PjBL fosters
higher engagement levels, intrinsic motivation, and greater academic achievement. PjBL's
hands-on, student-centered approach encourages critical thinking, creativity, and
collaboration, which are essential skills for success in the 21st century. The integration of
modern digital tools and technology further enhances its effectiveness in promoting active
learning and student participation.

However, the implementation of PjBL is not without challenges. Issues such as resource
limitations, lack of teacher preparedness, and difficulties in assessing project-based outcomes
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can hinder its success. To maximize the benefits of PjBL, educational institutions must focus
on addressing these barriers through professional development programs for teachers,
leveraging digital resources, and developing clear assessment frameworks.

Despite these challenges, the growing body of evidence suggests that PjBL is an effective
pedagogical model that can significantly improve both motivation and academic performance
when implemented thoughtfully. Moving forward, it is crucial for future research to explore
innovative strategies for overcoming the barriers to PjBL and to evaluate its long-term impact
across different disciplines and educational contexts.

In conclusion, Project-Based Learning has proven to be a valuable tool for enhancing
motivation, improving learning outcomes, and equipping students with essential skills.
Continued research and adaptation of PjBL will help refine its implementation, ensuring that
it remains a vital approach to education in an increasingly dynamic and interconnected world.
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