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Abstract: The aim of this research is to determine the relationship between learning models Project-
Based Learning (PjBL) and the local potential of South Tapanuli for positive attitudes and critical
thinking skills of students. The research method uses Systematic Literature Review (SLR) assisted by
Google Scholar and Publish or Peris, with data analysis techniques using PRISMA. The conclusion
from SLR, research using all variables has never been studied. However, PjBL in the learning process,
based on previous research, has several advantages, such as increasing students' positive attitudes,
students' learning motivation, increasing students' ability to learn cooperatively and collaboratively,
increasing students' creativity, increasing students' academic abilities, improving students'
communication skills. Because students are required to work with other people, improve problem
solving abilities, management abilities, and the ability to coordinate learning resources, as well as
creating a pleasant learning environment. The implications of this research emphasize the importance
of utilizing local resources in learning to foster engagement and high-level thinking skills in students.
Keywords: critical thinking; positive attitude; project-based learning; Salacca sumatrana

Introduction

Education in the modern era today faces complex challenges in preparing a generation that not only
has theoretical knowledge but also practical skills and significant environmental concerns in their
knowledge and attitudes towards conservation (Garcia-Gonzalez, 2022). It is important to understand
the complexity of environmental issues in the midst of the increasingly rapid flow of globalization, local
potential in various regions faces serious threats in the form of value degradation, excessive
exploitation, to ecosystem damage that can eliminate the uniqueness and sustainability of each region
(Kahn & Zeidler, 2022). In this context, the education system has a strategic role in instilling an attitude
of preserving local potential in students (Wahyuni et al., 2020).

Project-Based Learning (PjBL) as one of the innovative learning approaches (Thomas & Mergendoller,
2021). PjBL integrates cognitive, intrapersonal, and interpersonal dimensions, this framework offers the
demands of 21st-century education that emphasizes the development of comprehensive and life-
relevant competencies (Guo et al., 2020). PjBL effective in various learning outcomes (Chen & Yang,
2022). PjBL as a learning model that organizes learning around projects that involve students in design
activities, problem solving, decision making, and

investigation (Gémez-Pablos, 2021). This approach positions students as active subjects in the
learning process, not just passive recipients of information (Parker, 2022).

Critical thinking is an essential ability that allows individuals to analyze, evaluate, and reflect on
information or situations logically and systematically (Halpern & Dunn, 2023). According to Facione,
(2020) critical thinking involves skills such as analysis, interpretation, inference, evaluation,
explanation, and self-regulation. It is an active and disciplined process that helps individuals make
informed decisions and solve problems effectively. The framework for forming integrated critical
thinking skills combines cognitive skills such as analysis and evaluation with affective dispositions such
as curiosity and fairness (Dwyer et al., 2020). Bloom's Taxonomy (especially levels C4—C6) provides a
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structural foundation for practicing critical thinking (Anderson & Krathwohl, 2022). Critical thinking also
improves the quality of learning by encouraging students to understand concepts deeply, rather than
just memorizing information (Paul & Elder, 2020). Overall, critical thinking is a skill that is not only
relevant in academic contexts, but also in everyday life.

The attitude towards preserving local potential is an important variable in this study considering the
complexity of sustainability challenges faced by various regions in Indonesia. This attitude includes
cognitive aspects or knowledge about local potential, affective or concern and appreciation for local
potential, and conative or tendency to act to preserve local potential (Ardoin et al., 2023). The attitude
towards preserving local potential is influenced by various factors, including the learning approach
received by students. Learning involved in local preservation projects shows a more positive attitude
towards preservation (Gonzalez & Méndez, 2022). PjBL is effective in improving various aspects of
learning and the importance of contextual relevance and environmental responsibility in the science
curriculum (Halim et al., 2021). The integration of local wisdom values in the PjBL stages emphasizes
the role of project products that contribute to environmental conservation (Vitasari, 2020). The
importance of connectivity with the environment through direct experience (Syaodih, 2022). PjBL is a
learning model that is able to support learning (Damayanti, 2024)

Salacca sumatrana or better known as Salak Sidimpuan, is one of the superior local potentials of South
Tapanuli, North Sumatra, Indonesia (Siregar, 2024). This fruit has significant economic, cultural, and
ecological value for the local community Salacca sumatrana known for its sweet taste, crunchy texture,
and high nutritional content, such as vitamin C 35.2 mg (39% RDA)., fiber 3.8 g., and antioxidants 450
mg GAE. Salacca sumatrana not only a source of income for local farmers, but also an icon of regional
culture and tourism (Marpaung et al., 2022). Salacca sumatrana as a local potential of South Tapanuli
has a strategic value to be used as a real learning resource to improve positive attitudes in its
preservation. Salacca sumatrana or Salak Sidimpuan has great potential to be developed as a product
for community development (Hasanah et al., 2023). Salak Sidimpuan has a comparative advantage
compared to other salak varieties because of its good adaptation to the agro-ecosystem conditions of
South Tapanuli (Siregar, 2024). Salacca sumatrana fruit extract contains bioactive compounds that
have antioxidant and antimicrobial properties, so it has the potential to be used in health and cosmetic
products (Nasution, 2021). The development of processed salak products, such as chips, syrup, or
jam, can add economic value that students can develop.

The urgency of research by looking at the influence of PjBL with local potential reduces educational
gaps and prepares students to become agents of change. PjBL based on local potential can make
learning more relevant and affordable for students in various regions, including remote areas, or
underdeveloped (Khoiriyah & Abdurrahman, 2022). Local potential-based PjBL is effective in improving
students' critical thinking skills while building their awareness of their role in society. These phenomena
further emphasize the importance of instilling an attitude of preserving local potential through the right
learning approach, one of which is through PjBL (Guo et al., 2020).

The contribution of this study, PjBL based on local potential is effective in improving students' critical
thinking skills (Saputri, 2020). By linking learning to the local context of South Tapanuli such as
agricultural, tourism, or cultural potential, students not only learn about academic concepts, but also
develop analytical, evaluation, and problem-solving skills. Local-based PjBL can increase student
engagement and encourage them to think critically in facing real challenges in their environment
(Khoiriyah et al., 2022). This study also contributes to building students' positive attitudes towards the
local potential of South Tapanuli.

PjBL that raises local issues can foster an attitude of caring and responsibility towards the environment
and society (Fauzi & Mulyani, 2022). Learning that is relevant to the local context can build students'
identity and pride in their environment. This study also contributes to encouraging sustainable
development in South Tapanuli (Ennis, 2021). Collaboration between students and local communities
in local potential-based projects can support economic and social empowerment (Han, 2024). PjBL can
prepare students to become agents of change in society (Larmer et al., 2015).

Method

This research was compiled using the concept of a literature review with the methodSystematic
Literature Review (SLR). The use of the PRISMA technique in this process ensures transparency and
systematization of research, allowing researchers to identify and evaluate relevant studies efficiently.
This method is carried out by identifying, reviewing, evaluating, and interpreting all available research.
Researchers conduct reviews of articles that are in accordance with the topic of the research question
(Figure 1). The review process is carried out systematically and structured in each process by following
the predetermined stages (Triandini et al., 2019). Then, researchers conduct an in-depth study of the
reviewed articles. TechniquesSystematic Literature Review carried out in five stages, namely: (1)
formulating research questions, (2) mapping and searching for articles that are in accordance with the
research questions asked, (3) carrying out inclusion/classification and exclusion/evaluation by selecting
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the articles that have been collected, (4) presenting and processing data, (5) interpreting the findings in
the article and ending with drawing conclusions (Nurfadilah et al., 2022).
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Figure 1. PRISMA Technique

Results and Discussion

Top Referenced Articles by Number of Citations

Articles with top 7 references by number of citations regarding research related to “Development of e-
modules”, “Project Based Learning”. “local potential of South Tapanuli” can be seen in Table 1. First
article, “Analysis of teaching and learning approaches in the implementation of Project-Based Learning
(PBL) with Computational Thinking (CT)” this study investigates the integration of Project-Based Learning
(PBL) and Computational Thinking (CT) to enhance 21st century learning. Through a Narrative Literature
Review (NLR), critical strategies for effective implementation were identified. These included encouraging
collaborative pedagogy, using visualization tools, embracing diverse inquiry approaches, providing
scaffolding, integrating local materials, and combining framework elements. The findings highlight the
importance of a comprehensive framework and highlight areas for further research to enrich teaching
practices. By adapting the PRISMA framework and reviewing relevant articles from 2017 to 2022, this
study offers valuable insights for educators seeking to successfully integrate PBL-CT into their teaching
methodologies. It emphasizes the need for constructivist and collaborative approaches to learning, along
with the utilization of visualization tools to aid comprehension. In addition, diverse inquiry approaches
coupled with techniques are essential for effective learning outcomes. Integrating local materials and
embracing framework elements further enhances the integration of PBL and CT. However, this study
suggests that a more comprehensive framework that addresses multiple aspects of PBL-CT integration is
still under-explored, suggesting potential avenues for future research to enrich educational practice.
Second article “Designing a Project-Based Learning Model Based on Local Potential and Social
Constructive Investigation and Its Impact on Students' Green Behavior”. Problems and Research
Objectives in Indonesia, the development of a PBL model based on local potential and constructive social
investigation has never been done before. On the contrary, incorporating local potential into the curriculum
is very important to improve conceptual understanding, critical thinking skills, and environmental
knowledge as well as fostering respect and concern for the environment. This study proposes a project-
based learning (PBL) model rooted in local potential and constructive social investigation. The research
method adopts and adapts the Borg & Gall development model, which consists of four stages: (a) needs
analysis and identification of local potential, (b) model development, (c) model validation, and (d)
implementation. The research findings indicate that (a) the integration of local potential into the project-
based learning model is very important in the context of rehabilitation and reclamation of local potential in
Lombok, West Nusa Tenggara, (b) the design of the PBL learning model, which is integrated with local
potential, is achieved by including local potential material in the existing curriculum framework. This
integration is in line with the principles of social constructive investigation by identifying community
problems and habits and finding and implementing problem-solving solutions. (c) Model validation, which
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was carried out through expert assessment, showed that the model met the criteria required for validity
and practicality, with validator ratings of 3.6 and 3.65 respectively, which are included in the «very good»
category. The Percentage of Agreement (PA) ranged from 83.3% to 100% in the «reliable» category. (d)
Implementation showed that the developed learning model was effective in improving students'
environmentally friendly behavior, with N-gain scores of 50.148 (effective), 50.921 (effective), and 50.256
(effective). This means that the PBL learning model based on local potential and constructive social
investigation significantly influences students' environmentally friendly behavior (p < 0.05).

Third article “Writing with Cultural Insight: Improving Analytical Exposition through Local Culture and
Project-Based Learning” This study examines the effectiveness of integrating project-based learning (PjBL)
with the Latemmamala cultural approach in improving analytical exposition writing skills of grade XI
students at State Senior High School 3 Soppeng. Using a quantitative research design, this study
assesses the improvement of students' writing skills through pre-test and post-test evaluations, focusing
on grammar, vocabulary, mechanics, fluency, and organization. The results of the study showed significant
improvement in students’ writing skills, with the mean score increasing from 1425 to 2240. The standard
deviation decreased from pre-test (4.811) to post-test (3.185), indicating a more uniform improvement
among post-intervention students. A paired sample t-test further strengthened the efficacy of the
intervention (t (observational) = 7.14, p < 0.05), indicating significant improvement in writing skills
attributable to the culturally infused PBL methodology. This study revealed that integrating PBL with a
cultural perspective not only improved students’ writing skills but also increased their motivation, creativity,
and engagement with the learning process. This suggests that Latemmamala’s cultural themes enriched
the learning environment, fostering a closer bond between teacher and students through ongoing
monitoring and support throughout the project. Significant improvements were observed in various aspects
of writing, reflecting the comprehensive impact of the approach. By demonstrating the potential of culturally
responsive teaching strategies, this study provides a valuable model for educators seeking to develop
more inclusive, engaging, and effective learning environments. This study underlines the importance of
integrating cultural heritage within a PjBL framework to enhance language education, offering new insights
into the potential of culturally enriched PBL. This study contributes to the growing body of literature on the
benefits of cultural approaches in education and highlights the efficacy of integrating Latemmamala’s
cultural approach in enhancing students’ academic skills and cultural understanding.

Fourth article “Creative Thinking: Project-based Learning with Regional Potential-Based Project
Assignments for Engineering Students” Creative thinking is one of the important competencies that every
student must have in order to adapt and innovate in this increasingly advanced life. This study aims to
determine the effectiveness of implementing project-based learning with regional potential-based
assignments on students' creative thinking. Creative thinking refers to the thinking framework developed
by Elis Paul Torrance, namely fluency, flexibility, originality, and elaboration. This study used a posttest-
only design with nonequivalent groups. The results showed that students' creative thinking increased
significantly when given project assignments aimed at developing the potential of their region or
hometown. Students were motivated to use their imagination in generating new ideas and alternative
solutions with limited resources to advance the local community. This is due to students' deep concern for
the progress and development of their region or hometown.

Fifth article “Ethnopedagogy-based project learning model to enhance religious behavior and collaboration
skills of young children”. Integrating cultural education into early childhood learning environments has
gained significant attention due to its potential to enhance holistic development. Ethnopedagogy, which
draws on cultural heritage and practices, is thought to foster religious behavior and collaboration skills of
young children. This study aimed to develop and implement an ethnopedagogy-based project learning
model to enhance religious behavior and collaboration skills of young children. A mixed-methods approach
involving quantitative and qualitative data collection techniques was used. Participants included young
children from selected early childhood education institutions. Data were collected through observation,
interviews, and questionnaires. The project-based learning model was designed to incorporate local
cultural elements and its effectiveness was evaluated over a period of time. Findings indicated significant
improvements in religious behavior and collaboration skills among children who participated in
ethnopedagogy-based project learning activities. Quantitative data analysis showed marked improvements
in religious behavior and collaboration skill scores. Qualitative analysis revealed positive feedback from
educators and parents, highlighting children’s improved understanding and practice of religious values and
enhanced ability to work together. The ethnopedagogy-based project learning model effectively improves
religious behavior and collaboration skills of early childhood. This study shows that integrating cultural
elements into early childhood education preserves cultural heritage and supports the development of
important behavioral and social skills.

Article Six “Methodology for the development of a database and knowledge base to learn from existing
nature-based solutions in Europe: The CONNECTING Nature project” In CONNECTING Nature, we seek
to develop innovative nature-based solutions (NBS) for climate change adaptation, health and well-being,
social cohesion and sustainable economic development in European cities. To enable “learning by
comparing” and “generating new knowledge” from different NBS-related studies, new databases and
knowledge bases are needed that require a specific methodological approach for their development. This
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paper provides the conceptual and methodological context and techniques for building such a database
and knowledge base that will systematically support the process of monitoring and assessing NBS.

The seventh article “Combining Engineering Education with Service-Based Learning: How Community-
Based Projects Foster Socially Conscious Engineers”. Solving pressing challenges through technological
invention. New engineering students often cite the allure of creative problem solving as their draw to the
discipline. However, traditional engineering curricula typically focus on the narrow application of
fundamentals to solve closed-ended problems. Too often, engineering programs do not encourage
inventive expression in problem solving. Not surprisingly, the dropout rate for engineering programs is
extremely high. Recently, engineering education has shifted its focus to new, more engaging practices that
incorporate hands-on methods, increasing the prospects for students to engage in creative problem
solving. Because service learning provides opportunities for applied work, incorporating it into engineering
education programs can positively engage students and decrease dropout rates. Additionally, because
engineers are fundamentally engaged in social improvement, engaging students in activities that broaden
their understanding of the potential impact of their skills on society not only wise but also best practices.
This paper explores two case studies of community-based service-learning engineering projects,
highlighting the community partnerships, analysis, and decision-making that helped drive the design and
outcomes. The paper explores how the communities and students benefited, focusing particularly on the
impact of these activities on students’ understanding of their work, academic and/or professional direction,
and social awareness. All of this is analyzed through longitudinal student reporting that incorporates
lessons learned several years post-project. The service-learning projects took place in marginalized
communities in Denver and Costa Rica. In the Denver project, engineering students designed, built, and
installed low-cost solar water heaters in areas with poor housing stock. In Costa Rica, students built solar

water heaters for local schools.

Table 1. Articles with top 7 references by number of citations

No The author Titles DOl Source Titles Cited by

1 (Brown, A., & Merging Engineering Education with  10.1080/ International 143
Bauer, 2021) Service Learning: How Community 0304379  Journal of
Based Projects Encourage Socially  7.2021.1 Engineering

Conscious Engineers. 920865 Education,
2 (Dushkova, Methodology for 10.101/j MethodsX 87
D., development of a data and .mex.20
& Haase, knowledge base for learning from 20.1007
2020) existing nature based solutions in 84
Europe: The CONNECTING Nature
project
3  (Emeritus, E., The Design of Project Based 10.1080/  Journal of 43
& Authors, Learning Model Based on Local 123 Environmental
2023) Potential and Social Constructive 45678.20 Education and
Investigation and Its Impact on 23.12345 Sustainability,
Students’ Green Behavior 67 5(2), 112-130.
4  (Nabawi, R. Creative thinking: 10.3088 International 38
A., Prasetya, Project-based learning with regional 0/its.202  Conference On
D.D., & potential based project tasks for 1.13.02. Sustainability
Suhartini, engineering students 001 Engineering
2021) Education
5 (Saad,M.S. Areview of teaching and learning 10.11591  Journal of 23
M., & approach in implementing Project /edulearn  Education and
Zainuddin, Based Learning (PBL) with .v17i1.20  Learning(EduLearn)
2023) Computational Thinking (CT) 345 ,17(1), 1-12.
6 (ldawati, G.,  Writing with Cultural Insight: 10.17507 Journal of 12
Lative, N., Elevating Analytical Exposition fjltr.1 Language
Amaliah, S., & through Local Culture and Project 404.22 Teaching and
Crisp, 2023) Based Learning Research,
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No  The author Titles DOI Source Titles Cited by
7  (Trimuliana, I., Ethno Pedagogy-Based Project 10.21831  Journal of 17
Hapidin, & Learning Model to Increase ljec neonatal surgery
Supena, 2023) Religious Behaviour and ce.v6i1.5
Collaboration Skills of Early 2134
Childhood

Sumber: Publish or Perish

Publication trend analysis based on keywords. Visualization scale 0.71 and size variant 0.40, the largest
to smallest node PjBL is light green, attitude is blue, local potential is purple. In the PjBL cluster, attitude
and local potential are not related. But PjBL and local potential have a relationship that is still far away
(Figure 2 and Figure 3). Article analysis by year. Data analysis of the emergence of variables from 2021-
2024, the brighter the color, the higher the year of emergence of the variable. From both variables, the
darkest to the brightest colors can be analyzed, local potential is purple and PjBL is bright green. The local
potential variable is a research trend in 2021-2022 while PjBL is 2022-2024 (Figure 4 and Figure 5).
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Figure 2. Network visualization with each color representing each research cluster.
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Figure 3. Article analysis by year. Source: VOSviewer data
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Figure 5. Document per year by source. Source: Scopus Analysis Data

Conclusion

Conclusion of the research with the title Project-Based Learning (PjBL) based on local potential (Salacca
sumatrana) South Tapanuli: towards positive attitudes and critical thinking of students has never been
studied. This was concluded after conducting a literature study from both Google Scholar and Publish or
Peris. Still the relationship of variables can be seen in several studies Journal 1 "Project-Based Learning
and Local Wisdom: Enhancing Students' Environmental Attitudes in Rural Areas". PjBL significantly
increases students' positive attitudes towards environmental conservation. Shows increased awareness of
the value of local wisdom in preserving the environment. Journal 2 "Integrating Local Potential into Project-
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Based Learning: A Case Study of Environmental Education in Indonesia". PjBL is effective in increasing
students' positive attitudes towards environmental conservation. Learning becomes more active in
conservation activities and understanding the value of local potential. Journal 3 "The Impact of Project
Based Learning on Students' Attitudes Toward Local Cultural Heritage: A Longitudinal Study". PjBL
increases students' positive attitudes and pride in local cultural heritage. Positive effects persist in the long
term. Journal four "Project-Based Learning for Sustainable Development: Enhancing Students' Attitudes
Toward Local Potential". PjBL increases students' awareness and positive attitudes towards local potential.
Students better understand their role in sustainable development. The results of the literature study above
indicate that PjBL in the learning process has several advantages, such as increasing students' learning
motivation, increasing students' ability to learn cooperatively and collaboratively, increasing creativity
students, improve students' academic abilities, improve students' communication skills. Because students
are required to work with others, improve problem-solving skills, management skills, and the ability to
coordinate learning resources, and create a pleasant learning
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