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Abstract

The implementation of the Project Based Learning (PjBL) learning model in strengthening the
character of independence is supported by various studies that show a positive impact on students'
understanding, involvement and motivation to learn. The purpose of the research is to evaluate the
potential and characteristics of effective PjBL in strengthening the character of student
independence. The research method used in this study uses Systematic Literature Review (SLR)
analysis was carried out on 12 selected research articles published in Scopus indexed journals in
the range of 2022-2024 (last 3 years). The results of the review show several findings to support the
evidence that PjBL has the potential to increase learning independence, motivation, engagement
and concept understanding in students compared to conventional methods. Indicators of PjBL
success include high-level skill development, transverse skill improvement, active student
engagement, group work effectiveness and specific skills. The implementation of PjBL faces
challenges such as lack of teachers' understanding of PjBL, limited resources and difficulties in
classroom management. The implications of this study provide a recommendation that all
stakeholders must strive to develop and implement effective PjBL, especially in strengthening the
independence of elementary school students.

Keywords: Project-Based Learning Model (PjBL), Strengthening the Character of Independence,
Systematic Literature Review

Abstrak

Penerapan model pembelajaran Project Based Learning (PjBL) dalam penguatan karakter
kemandirian didukung oleh berbagai penelitian yang menunjukkan dampak positif terhadap
pemahaman, keterlibatan dan motivasi belajar siswa. Tujuan penelitian ini adalah untuk
mengevaluasi potensi dan karakteristik PjBL yang efektif dalam memperkuat karakter kemandirian
mahasiswa. Metode penelitian yang digunakan dalam penelitian ini menggunakan analisis
Systematic Literature Review (SLR) dilakukan pada 12 artikel penelitian terpilih yang diterbitkan
dalam jurnal terindeks Scopus pada rentang 2022-2024 (3 tahun terakhir). Hasil tinjauan
menunjukkan beberapa temuan yang mendukung bukti bahwa PjBL memiliki potensi untuk
meningkatkan kemandirian belajar, motivasi, keterlibatan dan pemahaman konsep pada siswa
dibandingkan dengan metode konvensional. Indikator keberhasilan PjBL meliputi pengembangan
keterampilan tingkat tinggi, peningkatan keterampilan melintang, keterlibatan siswa aktif, efektivitas
kerja kelompok, dan keterampilan khusus. Implementasi PjBL menghadapi tantangan seperti
kurangnya pemahaman guru tentang PjBL, keterbatasan sumber daya dan kesulitan dalam
manajemen kelas. Implikasi dari penelitian ini memberikan rekomendasi bahwa seluruh pemangku
kepentingan harus berupaya mengembangkan dan mengimplementasikan PjBL yang efektif,
terutama dalam memperkuat kemandirian siswa SD.

Kata Kunci: Model Pembelajaran Berbasis Proyek (PjBL), Penguatan Karakter Kemandirian,
Tinjauan Literatur Sistematis
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INTRODUCTION

Strengthening the character of students' independence is an important aspect in
education, but its implementation in schools still faces various obstacles. The character
of independence is important to develop from an early age because it plays a role in
shaping individuals who are able to govern themselves, have initiative, and take
responsibility for their actions (Helle et al., 2006; Stefanou et al., 2013). Competency
standards for graduates at the primary and secondary education levels in various
countries emphasize the importance of developing the character of independence as a
provision to face future challenges (OECD, 2019). This shows that strengthening the
character of independence has become a global concern and continues to strive to
improve its quality to equip the younger generation to face future challenges.

One aspect of independence that needs to be developed is learning
independence, which includes the ability of students to manage their study time,
determine effective learning strategies, and evaluate their own learning outcomes
(Zimmerman, 2002). However, currently learning in elementary schools has not fully
used an approach that encourages student independence (Abdulrahaman et al., 2020;
Sanchez et al.,, 2018), so that students are less motivated to learn independently
because they consider learning less relevant to real life (Liana & Nursuhud, 2020)

This is evidenced by observations in one of the elementary schools in Jakarta,
Indonesia, where around 60-70% of students are still very dependent on teachers in the
learning process. Students have difficulty completing assignments independently and
lack initiative to find solutions when faced with problems. In addition, based on the results
of an interview with one of the teachers, it was revealed that students still rely on others
to do their schoolwork. In addition, students are still often emotional when discussing or
doing assignments in their groups. Students also have not been able to take the initiative
in working on projects independently in producing unique products. Students still rely on
the teacher's help in working on the project. In fact, when the concept of learning is
associated with daily life, students can be more motivated to learn independently.

Several observational findings show: (1) students are enthusiastic when actively
involved in learning, and (2) learning has not used an approach that is close to students'
daily lives (Setyowati et al., 2023). Providing learning experiences related to aspects of
the student's environment can provide an opportunity for them to understand the
relationship between the concepts they learn and the real world (Sjglie et al., 2022)so
that learning becomes more meaningful (Marta et al., 2023). Meaningful learning that
encourages independence can be obtained by students through the application of a
project-based learning model or Project Based Learning. PjBL actively engages students
in learning by connecting the knowledge gained with real-life contexts (Agus, 2019;
Gebre & Polman, 2020). The PjBL approach emphasizes the connection of concepts to
real life with the aim that students are able to find meaning from what they learn (Helle
et al., 2006)

Project Based Learning (PjBL) is a student-centered learning model that uses
projects as a learning medium (Thomas, 2000). PjBL is based on Piaget's theory of
constructivism and Vygotsky's theory of social constructivism, where learning occurs
through the active construction of knowledge by students through social interaction and
hands-on experience (Bell, 2010). In PjBL, students engage in the investigation of
authentic problems, make decisions, and design solutions through meaningful project
work. Meanwhile, the character of independence is an attitude and behavior that is not
easy to depend on others in completing tasks (Desmita, 2014). According to the theory
of Self-Determination (Ryan & Deci, 2000), independence is a basic psychological need
that encourages intrinsic motivation and optimal development of the individual.
Independence includes emotional aspects (the ability to control emotions), behavioral
(the ability to make decisions), and values (the ability to interpret the principle of right
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and wrong). Steinberg (2002) asserts that independence develops through a gradual
process that involves active learning experiences and the right environmental support.

The use of PjBL in strengthening the character of independence is supported by
various studies that show its positive impact on students' understanding, engagement,
and motivation to learn. Previous research has found that PjBL has a positive influence
on learning. The use of PjBL can increase students' interest in learning and learning
outcomes (Setyowati et al., 2023). PjBL focuses on applying concepts in real-life
situations, so students can understand the practical value of what is learned and improve
their problem-solving skills.

Based on the explanation above, previous research on PjBL has shown many
benefits, but there are still some shortcomings that have not been fully answered. Some
aspects that have not been explored much in previous research are how PjBL can
effectively improve the character of independence of elementary school students.
Although there has been previous research, there have not been many Systematic
Literature Reviews (SLR) related to the potential of PjBL in strengthening the
independent character of elementary school students. SLRs are conducted to identify,
evaluate, and interpret all available and relevant research related to a particular research
guestion (Baig & Yadegaridehkordi, 2024). A systematic literature review will involve the
analysis of various relevant research sources to identify the potential and obstacles to
the use of PjBL in strengthening the character of independence. This will help in
developing effective and evidence-based learning strategies, as well as understanding
how PjBL can be integrated with a contextual learning approach to improve the quality
of strengthening students' independent character.

Based on the gaps that have been presented, this study aims to evaluate the
potential and characteristics of PjBL that are effective in strengthening the character of
student independence through Systematic Literature Review. The results of this
research are expected to provide an overview and recommendations for teachers,
curriculum developers, and develop effective PjBL to improve the character of
elementary school students' independence, especially in the current era. To guide this
research, the researcher prepared the following research questions:

1. What is the potential of the PjBL learning model in strengthening the character of
student independence?

2. What are the indicators of PjBL's success in strengthening character skills so far?

3. What are the challenges in implementing the PjBL model in forming independent
character?

METHOD

This study uses systematic literature review research or known as (SLR) to
identify and evaluate the research available in the jrnal database related to the potential
of project-based learning models (PjBL) in strengthening the character of student
independence. This article follows the guidance from the Preferred Reporting Items for
Systematic Reviews (PRISMA) guidelines (Moher et al., 2009). The number of selected
articles can be seen in Figure 1 of the PRISMA Flow Chatrt.

This study uses inclusion criteria, namely (1) research articles published in
random Scopus indexed journals Q1-Q4 (2) Research that applies PjBL at the
elementary school level; (3) Research that reports the impact of PjBL on the character
of student independence; (4) Articles in English; and (5) Articles published in the 2022-
2024 period (3 years). Meanwhile, exclusion criteria include (1) Articles that do not have
a complete structure (e.g., only abstracts); (2) Review or conceptual articles that do not
report the results of empirical research; and (3) Research that cannot be downloaded
pdf.
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The search strategy was carried out on a science direct database indexed by
Scopus using relevant keywords such as "project-based learning”, "student
independence”, "elementary school", and "character education”.

The article selection process is carried out through two stages, namely, first,
articles are filtered based on the article title and assess their relevance to inclusion and
exclusion criteria through mendeley or zotero. Second, articles that pass the initial
screening are read in full to determine their eligibility. Two researchers independently
conducted article selection and discussions were carried out to resolve differences of
opinion until consensus was reached. The data extracted from each article included:
author, year of publication, research objectives, research method, sample
characteristics, type of PjBL used, application of PjBL, impact on student independence,
and advantages and disadvantages of PjBL used. The extracted data is then synthesized
narratively to answer the research questions. The findings of each article are grouped
based on the same theme and analyzed descriptively according to the research
questions that have been written.

Records removed before

Records identified from screening:
Science Direct (n=91,190) L » Duplicate records removed (n
:D atabases (n =91,190) =0)

Records marked as ineligible
by automation tools (n
=88,281)

Records removed for other

raacnne nnn arininal articla (n

Records screened
(n=2,430)

Records excluded**
(n=2,408)

Reports sought for retrieval
(n=22)

Reports not retrieved
(n=0)

Reports assessed for eligibility
(n=22)

Reports excluded:
Studies that did not address
contextual PjBL (n = 10)
Etc.
Cannot be downloaded (n = 0)

Studies included in review
(n=12)

Reports of included studies
(n=12)

Figure 1. PRISMA PjBL Flow Chart
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The characteristics of the articles that have been studied include various research
methods and contexts in education. Various research methods have been identified, for
example, some studies use experimental research methods with samples (n = 48) by
testing control and non-control groups, quasi-experimental methods with samples (n =
23) of language students in Ethiopia. Others used qualitative, ptk with a sample (n= 13
teachers) involved in the study from Ireland, Spain and the United Kingdom.

The articles taken are taken from various aspects of PjBL such as; Project
management skills development, skill improvement, skill strengthening, exploring
personality and team building in ongoing projects. Although varied, the directions in this
study will provide tangible evidence regarding the potential of the PjBL model to improve
students' skills and independence. This allows researchers to look at the direction and
analyze from different levels of education globally to draw a strong conclusion.

RESULT AND DISCUSSION

Result

The findings from the analysis of several research articles show various potentials,
success indicators, and challenges in the implementation of the project-based learning
model (PjBL) in supporting the formation of student independence. The summary of the
findings is presented systematically in the following table to provide a clearer and more
structured picture.
Table 1: Research Findings Related to the PjBL Model

Aspects Findings Reference

The Potential of the PjBL 1. Increased student independence Aranzabal et al.,
Model in Strengthening (time management, initiative, problem 2022; Wu et al.,
Independence solving). 2024

2. Increasing motivation for
independent learning through the
integration of material with daily
contexts.

Alemneh & Gebrie,
2024; Tangney et
al., 2024

Aranzabal et al.,
2022; Wu et al.,
2024

4. A more concrete understanding of the Alemneh & Gebrie,
concept of independence through real- 2024; Tangney et
world-based learning. al., 2024

Armenia et al.,
2024; Wu et al.,

3. Student involvement is more active
(exploring concepts, discussing).

Key Indicators of PjBL 1. Development of high-level thinking

Model Success skills (project management). 5024
2. Improvement of transverse skills Mou, 2024;
(collaboration, communication, Tangney et al,
creativity). 2024

Sjaglie et al., 2022;

3. Student activity in class and high Vasset & Sundal

motivation.

2024
. Aranzabal et al.,
4, Teamwork effectiveness and 2022 Fandos.

improvement of teamwork skills. Herrera et al., 2023

5. Improvement of creative thinking and Alemneh & Gebrie,
writing skills. 2022; Mou, 2022
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Aspects Findings Reference
6. Belief in collective efficacy through Hanham & Hendry,
roles in the project. 2024

7. Students' adaptability in
collaborative environment.

Challenges of PjBL Model 1. Lack of use of PjBL by teachers and
Implementation unsystematic curriculum structure.

2. Difficulties in the implementation of
online groups and the need for adaptive
methods for online learning.

3. Limited face-to-face communication,
difficulty getting timely feedback, and
variability in the effectiveness of group

a4 Sjglie et al., 2022
Wu et al., 2024

Tangney et al.,
2024

Vasset & Slut, 2022

work.
4. Lack of teamwork instruction and Aranzabal et al.,,
dysfunction in self-directed teams. 2022

The details can be seen in the following sub-chapters:
The potential of the PjBL learning model in strengthening the character of
independence

Based on the results of a review of 12 articles that have been studied,
researchers found that there is potential for the use of project-based learning models
(PjBL) in strengthening the character of student independence. First, some researchers
revealed that there was a significant increase in student independence when teachers
used PjBL in learning compared to when students learned using conventional methods
(Aranzabal et al., 2022; Wu et al., 2024) This increase in independence includes several
skills such as: students' ability to manage time, initiative in learning, and problem-solving
skills. Second, several studies explain that the use of PjBL in strengthening independent
learning motivation in elementary school students (Alemneh & Gebrie, 2024; Tangney et
al., 2024). Students were seen to show that the enthusiasm for participating in learning
was higher than non-PjBL because PjBL tried to integrate the material into the daily
context so that students would feel enthusiastic. Third, BL can increase student
involvement in independent learning (Aranzabal et al., 2022; Wu et al., 2024). Students
become more active in exploring concepts, asking questions, and discussing with peers
when using PjBL that connects the material to their daily experiences. Finally, the PjBL
approach helps students better understand the concept of independence (Alemneh &
Gebrie, 2024; Tangney et al., 2024). The presentation of learning materials that are
associated with real-world contexts makes the concept of independence more concrete
and easy for students to understand.

The findings show that PjBL has the potential to be used in promoting various
aspects, one of which is the independence of learning in students. Starting from learning
outcomes, motivation, involvement to understanding the concept of independence.
Despite the fact that less than 40% of teachers currently use the PjBL method, so it is
necessary to implement this model in classroom learning.

Key indicators of the success of the PjBL model that has been used so far

Based on the article that has been reviewed, several key indicators were found
in supporting the success of PjBL that has been used so far. 1) high-level development
is the main indicator where effective PjBL is able to develop high-level Al skills and
student project management skills (Armenia et al., 2024; Wu et al., 2024); 2) Building
transverse skills is also an important indicator including increasing student confidence
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such as collaboration, communication and creativity (Mou, 2024; Tangney et al., 2024);
3) students are active in being involved in other indicators which are characterized by
activity in class and student motivation in participating in classroom learning (Sjglie et
al., 2022; Vasset & Sundal, 2024). Fourth, the effectiveness of teamwork is an important
indicator, where the success of PjBL can be seen from the improvement of teamwork
skills and awareness of roles in the team (Aranzabal et al., 2022; Fandos-Herrera et al.,
2023)

Furthermore, the development of specific skills that are indicators of PjbL
success, namely students are required to improve their writing and creative thinking skills
(Alemneh & Gebrie, 2022; Mou, 2022). Sixth, the belief in collective efficacy and the
assigned role in the project are important indicators, where the time of self-efficacy belief
formation and group division affect the results of the group's performance (Hanham &
Hendry, 2024). In addition, coupled with the adaptability of each student, it is an indicator
of the success of PjBL, where each student must learn to adapt to the environment to
collaborate with each other in the classroom environment (Sjglie et al., 2022). Thus, the
component of the indicator is not only measured in terms of content or PjBL syntax but
externally so that students' skills and abilities will increase along with students' success
in the future.

Challenges in implementing the PjBL model in the formation of independence

Based on the analysis of the articles studied, several challenges were found in
implementing this PjBL model, especially in the formation of student independence. First
of the research (Wu et al., 2024) explained that less than 40% of teachers do not use
the PjBL method even though it has been proven to be effective, so this is a shortage
and gap in classroom learning. (Wu et al., 2024) It also explains that the average content
and materials of PjBL often do not have a systematic structure and integration in the
curriculum and teachers have difficulty in identifying effective pedagogical approaches
in assessing accurate learning outcomes.

Second (Tangney et al, 2024) Revealing challenges in the effective
implementation of groups in online learning. Solid group performance during online
learning proved difficult, and teachers needed to adapt to new online teaching methods.
They also noted that ensuring student engagement requires additional warm-up or
icebreking activities in an online or offline context. Third, Vasset and Sundal (2022) also
explained that limited face-to-face communication affects student-teacher interaction,
and there are difficulties in getting timely feedback through digital means. They also
noted that variability in group work effectiveness had an impact on learning outcomes.

Last (Aranzabal et al., 2022) Identify that students often lack instruction and
teamwork facilitation. Self-directed teams face compatibility and dysfunctional issues,
and previous self-selection often leads to unpleasant learning experiences. They also
note that students may not recognize important teamwork skills, and there are difficulties
in balancing diverse roles and skills within a team.

Thus, these findings show that the implementation of PjBL in the formation of
independence is faced starting from teacher readiness and infrastructure to group
dynamics and assessment. Overcoming these challenges will be the key to maximizing
the potential of PjBL in developing student independence.

Discussion

This study aims to evaluate the potential of an effective project-based learning
model in strengthening the character of student independence. The results of the review
show that it has great potential in building the character of students' independence. Most
of the analyzed articles explained that the increase in learning independence, motivation,
engagement, and concept understanding in students who learned using PjBL compared
to conventional learning (Alemneh & Gebrie, 2024; Aranzabal et al., 2022; Tangney et
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al., 2024; Wu et al., 2024). These findings are in line with Vygotsky's theory of social
constructivism which emphasizes the importance of social interaction and cultural
context in learning (Shabani et al., 2010). PjBL allows students to be actively involved in
projects that are relevant to real life, thereby increasing their motivation and engagement
in learning. This is also in line with the concept of the proximal developmental zone (ZPD)
which states that optimal learning occurs when students are faced with tasks that are
slightly above their current level of ability, with appropriate support (Shabani et al., 2010)

The PjBL model that connects learning materials with daily life has been proven
to increase motivation and engagement in learning, and has a significant positive effect
on cognitive load management (Zhou et al., 2022). When students see the relevance
between the concepts they learn and their daily experiences, they tend to be more
interested and enthusiastic about participating in learning. However, some researchers
also revealed challenges in implementing PjBL. Lack of understanding and skills of
teachers in implementing PjBL is one of the main challenges (Wu et al., 2024). Not all
schools, especially in rural or remote areas, have sufficient access to the resources
necessary to run PjBL effectively. Another challenge is the competence of teachers in
integrating the PjBL approach into learning (Aranzabal et al., 2022). Teachers need
adequate training and support to be able to design and use PjBL effectively.

Strategies that can be implemented to overcome these challenges. One of them
is by involving collaboration between teachers, material experts, and media developers
in the learning project development process (Lawson et al., 2023)). This collaboration
can ensure that the project developed is appropriate to the student's learning needs and
context. Another strategy is to provide ongoing training and mentoring for teachers so
that they can integrate PjBL into their daily learning practices (Tangney et al., 2024)

A key component in the PjBL model that is effective in increasing learning
independence in elementary schools. These characteristics include the use of real-world
contexts that are relevant to students, interactivity that allows for active exploration,
authentic presentation of problems, constructive feedback, scaffolding tailored to student
needs, and integration of art and aesthetic elements (Aranzabal et al., 2022; Hanham &
Hendry, 2024; Vasset & Sundal, 2024; Wu et al., 2024) . These findings provide valuable
guidance for teachers in designing effective PjBL.

The PjBL syntax shows that each stage has the potential to develop student
independence. The first stage of PjBL, namely the determination of the project,
encourages students to make independent decisions in choosing relevant topics. The
planning stage develops students' ability to organize time and resources. The project
implementation stage trains students to manage tasks independently and responsibly.
The monitoring stage builds students' awareness to evaluate their own progress, while
the presentation and evaluation stage encourages students to reflect on their learning
outcomes independently (The George Lucas Educational Foundation, 2005). Each of
these stages systematically builds self-reliance components such as initiative,
responsibility, and self-monitoring.

When the PjBL syntax is associated with the indicator of learning independence
according to (Zimmerman, 1990), it can be seen that there is harmony that supports the
development of independent character. Indicators of independence include: (1)
awareness of learning goals, (2) awareness of learning responsibility, (3) continuity of
learning, (4) active learning, (5) learning efficiency, and (6) confidence in learning. The
PjBL stage naturally accommodates the development of these indicators through a
student-centered learning process. For example, when students plan projects, they
develop an awareness of learning goals and responsibilities. When carrying out projects,
students practice continuity and activeness in learning. The monitoring and evaluation
process builds learning efficiency and student confidence. This shows that PjBL is not
only a learning model, but also a vehicle for developing a systematic and integrated
character of independence.
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The researcher admits that there are still limitations in this review. First, the
number of studies analyzed is still limited (n=12) and most of them are from Western
countries. More research from different geographical and cultural contexts is needed to
strengthen the generalization of the findings. Second, most studies use experimental or
quasi-experimental designs with relatively short durations. A longitudinal study is needed
to determine the long-term effects of the use of PjBL on students' learning independence.
Third, this review only focuses on learning independence at the elementary school level.
Further research is needed to explore the effectiveness of PjBL in other subjects and
different levels of education.

Conclusion

Overall, this review research has been successfully carried out, which shows that
the Project Based Learning (PjBL) learning model has significant potential in
strengthening the character of student independence at the elementary school level.
PjBL has proven to be effective in increasing students' learning independence,
motivation, active involvement, and understanding of concepts. The successful
implementation of PjBL is characterized by the development of high-level skKills,
transversal skills, teamwork effectiveness, and specific skills in students. However, the
implementation of PjBL also faces challenges, especially related to teacher readiness,
resource availability, and classroom management. To maximize the potential of PjBL,
strategies such as collaboration between education stakeholders, continuous training for
teachers, and curriculum adjustments The implications of this study provide
recommendations that all stakeholders should strive to develop and implement effective
PjBL, especially in strengthening the independence of elementary school students.

REFERENCE

Abdulrahaman, M. D., Faruk, N., Oloyede, A. A., Surajudeen-Bakinde, N. T., Olawoyin,
L. A., Mejabi, O. V., Imam-Fulani, Y. O., Fahm, A. O., & Azeez, A. L. (2020).
Multimedia tools in the teaching and learning processes: A systematic review.
Heliyon, 6(11), E05312. https://doi.org/10.1016/j.heliyon.2020.e05312

Alemneh, S., & Gebrie, G. (2024). The role of project-based learning in improving the
writing ability and sub-writing abilities of 10th grade Amharic speaking students.
Social Sciences & Humanities Open, 9, 100843.
https://doi.org/10.1016/j.ssah0.2024.100843

Aranzabal, A., Epelde, E., & Artetxe, M. (2022). Team formation on the basis of Belbin's
roles to enhance students' performance in project based learning. Education for
Chemical Engineers, 38, 22—-37. https://doi.org/10.1016/j.ece.2021.09.001

Armenia, S., Barnabé, F., Nonino, F., & Pompei, A. (2024). Improving project
management skills by integrating a boardgame into educational paths. The
International Journal of Management Education, 22(2), 100969.
https://doi.org/10.1016/j.ijme.2024.100969

Baig, M. |, & Yadegaridehkordi, E. (2024). ChatGPT in the higher education: A
systematic literature review and research challenges. International Journal of
Educational Research, 127, 102411. https://doi.org/10.1016/j.ijer.2024.102411

Bell, S. (2010). Project-based learning for the 21st century: Skills for the future. The
Clearing House, 83(2), 39-43.

Desmita. (2014). Psychology of Student Development. Remaja Rosdakarya.

Fandos-Herrera, C., Jiménez-Martinez, J., Orus, C., Pérez-Rueda, A., & Pina, J. M.
(2023). The influence of personality on learning outcomes and attitudes: The
case of discussants in the classroom. The International Journal of Management
Education, 21(1), 100754. https://doi.org/10.1016/}.ijme.2022.100754

Hanham, J., & Hendry, A. (2024). Timing matters: Unpacking the dynamics of project-
based groups through exploring proxy efficacy and collective efficacy.

622



Social, Humanities, and Educational Studies

SHEs: Conference Series 8 (1) (2025) 614 — 624

International Journal of Educational Research, 126, 102387.
https://doi.org/10.1016/j.ijer.2024.102387

Helle, L., Tynjala, P., & Olkinuora, E. (2006). Project-Based Learning in Post-Secondary
Education — Theory, Practice and Rubber Sling Shots. Higher Education, 51(2),
287-314 https://doi.org/10.1007/s10734-004-6386-5

Lawson, M. J., Van Deur, P., Scott, W., Stephenson, H., Kang, S., Wyra, M., Darmawan,
I., Vosniadou, S., Murdoch, C., White, E., & Graham, L. (2023). The levels of
cognitive engagement of lesson tasks designed by teacher education students
and their use of knowledge of self-regulated learning in explanations for task
design. Teaching and Teacher Education, 125, 104043.
https://doi.org/10.1016/j.tate.2023.104043

Liana, Y. R., & Nursuhud, P. I. (2020). Problem-Based Learning Approach with
Supported Interactive Multimedia in Physics Learning: Its Effects on Critical
Thinking  Abilty. JIPF (Journal of Physics Education), 5(2), 88.
https://doi.org/10.26737/jipf.v5i2.1765

Moher, D., Liberati, A., Tetzlaff, J., Altman, D. G., & The PRISMA Group. (2009).
Preferred Reporting Items for Systematic Reviews and Meta-Analyses: The
PRISMA Statement. PLoS Medicine, 6(7), e1000097.
https://doi.org/10.1371/journal.pmed.1000097

Mou, T.-Y. (2024). The practice of visual storytelling in STEM: Influence of creative
thinking training on design students' creative self-efficacy and motivation.
Thinking Skills and Creativity, 51, 101459.
https://doi.org/10.1016/j.tsc.2023.101459

OECD. (2019). PISA 2018 Results (Volume I): What Students Know and Can Do. OECD.
https://doi.org/10.1787/5f07c754-en

Ryan, R. M., & Deci, E. L. (2000). Self-determination theory and the facilitation of intrinsic
motivation, social development, and well-being. American Psychologist, 55(1),
68-78.

Sanchez, H. S., Kuchah, K., Rodrigues, L., & De Pietri, E. (2018). Pre-service language
teachers' development of appropriate pedagogies: A transition from insightful
critiques to educational insights. Teaching and Teacher Education, 70, 236-245.
https://doi.org/10.1016/j.tate.2017.11.024

Setyowati, R. R., Rochmat, S., Prof., Department of Social Sciences, Yogyakarta State
University, Indonesia, saefur_rochmat@uny.ac.id, Aman, A., Prof., Department
of Social Sciences, Yogyakarta State University, Indonesia, aman@uny.ac.id,
Nugroho, A. N. P., & Lecturer, Department of Social Sciences, Yogyakarta State
University, Indonesia, alifinur.pn@uny.ac.id. (2023). Virtual Reality on Contextual
Learning during Covid-19 to Improve Students' Learning Outcomes and
Participation. International Journal of Instruction, 16(1), 173-190.
https://doi.org/10.29333/iji.2023.16110a

Shabani, K., Khatib, M., & Ebadi, S. (2010). Vygotsky's zone of proximal development:
Instructional implications and teachers' professional development. English
Language Teaching, 3(4), 237-248.

Sjolie, E., Espenes, T. C., & Bug, R. (2022). Social interaction and agency in self-
organizing student teams during their transition from face-to-face to online
learning. Computers & Education, 189, 104580.
https://doi.org/10.1016/j.compedu.2022.104580

Stefanou, C., Stolk, J. D., Prince, M., Chen, J. C., & Lord, S. M. (2013). Self-regulation
and autonomy in problem- and project-based learning environments. Active
Learning in Higher Education, 14(2), 109-122
https://doi.org/10.1177/1469787413481132

623



Social, Humanities, and Educational Studies

SHEs: Conference Series 8 (1) (2025) 614 — 624

Tangney, B., Sullivan, K., & Lawlor, J. (2024). Online Collaborative PBL - The Bridge21
Approach. Computers and Education Open, 100224.
https://doi.org/10.1016/j.cae0.2024.100224

The George Lucas Educational Foundation. (2005). Instructional Module Project Based
Learning. http://www.edutopia.org/modules/PBL/whatpbl.php

Thomas, J. W. (2000). A review of research on project-based learning. Autodesk
Foundation.

Vasset, F. P., & Sundal, H. (2024). Paediatric nursing: Implementation and evaluation of
project-based learning in nursing studies. Social Sciences & Humanities Open,
10, 101022. https://doi.org/10.1016/j.ssah0.2024.101022

Wu, D., Chen, M., Chen, X., & Liu, X. (2024). Analyzing K-12 Al education: A large
language model study of classroom instruction on learning theories, pedagogy,
tools, and Al literacy. Computers and Education: Artificial Intelligence, 7, 100295.
https://doi.org/10.1016/j.caeai.2024.100295

Zhou, G., Etemadi, A., & Mardon, A. (2022). Machine learning-based cost predictive
model for better operating expenditure estimations of U.S. light rail transit
projects. Journal of Public Transportation, 24, 100031.
https://doi.org/10.1016/j.jpubtr.2022.100031

Zimmerman, B. J. (1990). Self-regulated learning and academic achievement: An
overview. Educational Psychologist, 25(1), 3—-17.

Zimmerman, B. J. (2002). Becoming a Self-Regulated Learner: An Overview. Theory
Into Practice, 41(2), 64—70. https://doi.org/10.1207/s15430421tip4102_2

624



