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Introduction

Abstract: Project-Based Learning (PjBL) is an innovative pedagogical
approach that fosters Higher-Order Thinking Skills (HOTS), including
critical thinking, creativity, and problem-solving, essential for 21st-century
education which are crucial for success in 21st-century education. This
systematic literature review explores the integration of ethnomedicine into
PjBL frameworks, focusing on pharmaceutical education. Using PRISMA
guidelines and bibliometric analysis with VOSviewer, 6,499 documents
from Scopus were screened, resulting in seven key studies. Findings reveal
that combining ethnomedicine with PjBL enhances culturally relevant
learning, bridging traditional medicinal practices with modern education.
This interdisciplinary approach improves cognitive skills, contextual
learning, and cultural preservation, but challenges such as institutional
readiness and knowledge variability persist variability in knowledge
remain. The study underscores the need for further research and policy
support to optimize this promising educational model.

Keywords: Cultural Contextualization; Ethnomedicine; Higher-Order
Thinking Skills; Interdisciplinary Learning; Pharmaceutical Education;
Project-Based Learning.

practical  applications such as  protein-based
supplementation. Similarly, Moreover, Rati et al., (2023)

Project-Based Learning (PjBL) has emerged as a
transformative educational framework, equipping
students with Higher-Order Thinking Skills (HOTS)
such as critical thinking, creativity, and problem-
solving. These competencies are essential for navigating
the complexities of the 21st century, particularly in
STEM and pharmaceutical education (Arya, 2023; Hastuti
et al,, 2023; Sadrina & Mustapha, 2016). Research by
Hujjatusnaini et al., (2022) has further emphasized that
blended PjBL significantly enhances HOTS, especially in

How to Cite:

highlighted that PjBL fosters critical and creative
thinking, aligning with the broader goals of educational
innovation. = Comparative  studies  have also
demonstrated PjBL's superiority over traditional
methods, with Sofiyan et al., (2020) demonstrating
significant gains in HOTS through PjBL and Handayani
et al., (2023) revealing its enhancement of cognitive
abilities and problem-solving skills when integrated
with metacognitive strategies.* as evidenced by Sofiyan
et al., (2020), who reported significant gains in HOTS,
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and by Handayani et al., (2023), who documented
improvements in cognitive abilities and problem-
solving skills through the integration of metacognitive
strategies.

The integration of ethnomedicine into
pharmaceutical education represents an innovative
contextualization of PjBL. Ethnomedicine encompasses
traditional healthcare practices and indigenous
knowledge of medicinal plants, offering a culturally
relevant framework for applying theoretical concepts.
This approach This integration not only enriches student
engagement but also fosters not only enhances student
engagement but also cultivates a deeper appreciation for
cultural heritage (Chandra, 2023; Farahdiba et al., 2019).
For instance, studies in Southeast Asia and Africa
highlight how traditional medicine serves as a
cornerstone of community health, blending cultural
traditions with modern scientific education (Amalia &
Sunarya, 2020; Fujita, 2023). Additionally, Bhutan's So-
wa-rig-pa system and Indonesia's ethnobotanical
initiatives illustrate the role of traditional knowledge in
enhancing educational outcomes and cultural
competencies(Wangchuk & Tashi, 2016; Prasetyo, 2024).
Despite these promising outcomes, PjBL applications
often prioritize skill development over cultural
contextualization. This oversight neglects the potential
enrichment that culturally relevant frameworks, such as
ethnomedicine, can bring to learning environments
(Chandra, 2023; Huzairin et al., 2018). Research by
Amalia & Sunarya (2020) and Sari et al., (2023) has
revealed that most PjBL studies focus on generic
methodologies, overlooking the impact of cultural
knowledge integration on student outcomes. Moreover,
challenges such as disparities in students' prior
knowledge and institutional readiness have further
hindered further hinder the systematic adoption of
ethnomedicine-integrated PjBL (Hujjatusnaini et al,,
2022).

The interdisciplinary potential of integrating PjBL with
ethnoscience and ethnobotany offers a promising
avenue for bridging indigenous healthcare practices
with modern scientific inquiry. For example, Rao et al.,
(2022) have demonstrated demonstrate how traditional
knowledge of medicinal plants aligns with the objectives
of pharmaceutical education, fostering a balance
between global competencies and cultural preservation.
Similarly, culturally responsive teaching strategies,
including Content and Language Integrated Learning
(CLIL), emphasize the importance of embedding local
knowledge into science curricula, enhancing both
cognitive and cultural competencies (Huzairin et al.,
2018; Rinto, 2023).

This systematic literature review explores how
integrating ethnomedicine into PjBL can enhance both
cognitive and cultural competencies in pharmaceutical

Desember 2024, Volume 10 Issue 12, 996-1005

education. By synthesizing findings through PRISMA
guidelines and bibliometric analysis, this study
identifies research gaps and provides recommendations
for scaling these approaches across diverse educational
contexts (Parmiti et al., 2021). Challenges such as
curriculum standardization, educator training, and
institutional preparedness are addressed to ensure
meaningful integration (Gonzalez et al., 2017; Yulhendori,
2023; Azura et al., 2022). to facilitate effective integration
((Gonzalez et al., 2017; Yulhendri, 2023; Azura et al,,
2022). The outcomes aim to inspire broader
interdisciplinary applications, fostering inclusive and
culturally enriched learning environments that prepare
students for both global and local healthcare challenges.

Method

This systematic literature review (SLR) adhered to
the PRISMA (Preferred Reporting Items for Systematic
Reviews and Meta-Analyses) framework, which is
recognized for its transparency and methodological
rigor in systematic reviews. PRISMA's structured
approach facilitates the definition definition of inclusion
and exclusion criteria, quality assessment, and synthesis
of findings, of criteria for inclusion and exclusion,
assessing quality, and synthesizing findings, thereby
ensuring the reliability and reproducibility of the review
process (Fitriani, 2023; Mite et al., 2021; Naviri et al,,
2021; Rahmatika, 2024; Tulungagung, 2023). This
framework is particularly beneficial for interdisciplinary
research, such as ethnomedicine-integrated Project-
Based Learning (PjBL), because it enhances the synthesis
of diverse methodologies and educational outcomes
(Malapane et al., 2022). Complementary to PRISMA,
bibliometric tools like VOSviewer were utilized were
used to visualize research trends and thematic clusters,
offering insights into the intellectual structure of this
field (Jumini et al., 2022).

The Scopus database was selected for its extensive
coverage of high-quality peer-reviewed publications,
particularly  in  interdisciplinary  topics  like
pharmaceutical education. Boolean operators and a
combination of keywords, such as "Project-Based
Learning," 'ethnomedicine," "Higher-Order Thinking
Skills," and "pharmaceutical education," were applied to
were applied to retrieve relevant studies. search and
retrieve relevant studies. An initial search yielded 6,499
documents across all fields. A publication year filter
narrowed the results to articles from 2014-2024,
resulting in 5,626 documents. Screening for direct
relevance to ethnomedicine-integrated PjBL and
pharmaceutical education refined the dataset to 1,589
documents. Applying rigorous inclusion criteria
reduced the dataset to 68 studies, of which 13 were
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shortlisted. from which 13 were shortlisted. After further
analysis, 7 studies were selected for qualitative and
quantitative evaluation.

The review prioritized studies examining
ethnomedicine's integration within PjBL frameworks
and its impact on outcomes such as critical thinking,
creativity, and problem-solving. Exclusion criteria were
implemented to remove removed studies with
insufficient methodological transparency or limited
relevance to pharmaceutical education. The Cochrane
Risk of Bias assessment tool was employed employed to
evaluate study quality and minimize bias, to assess
study quality and mitigate bias, ensuring the
conclusions were robust and valid (Fitriani, 2023;
Rahmatika, 2024; Tulungagung, 2023).

Bibliometric analysis using VOSviewer highlighted
keyword co-occurrence and thematic clusters, revealing
five dominant themes: active learning strategies,
advanced technologies in pharmaceutical education,
clinical outcomes, biomedical sciences, and niche fields
such as chronic pain and endocrinology (Jumini et al.,
2022; Yulhendri, 2023). Despite its strengths, VOSviewer
has certain limitations, has limitations, such as reliance
on input data quality and interpretive complexity
(Malapane et al., 2022). including dependence on the
quality of input data and challenges in interpretation
(Malapane et al.,, 2022). To address these issues, the
analysis was supplemented with Bibliometrix to provide
enhanced metrics and more comprehensive insights
(Athayde et al., 2017; Berezowski et al., 2021).

Narrative and bibliometric methods were
employed to synthesize synthesized insights from
selected studies, findings from the selected studies,
identifying themes, trends, and gaps. The findings
validated the integration of ethnomedicine into PjBL as
effective in fostering culturally relevant education,
enhancing higher-order thinking skills, and preserving
traditional knowledge. However, barriers such as like
institutional readiness, resource limitations, and
variability in students' prior knowledge were noted
(Badriah et al.,, 2023; Redhana et al.,, 2021). Further
research is needed to address these challenges and
optimize PjBL frameworks for diverse educational
contexts (Hujjatusnaini et al., 2022; Zuma et al., 2016).

This SLR, combining PRISMA and advanced
bibliometric tools, established establishes a robust
foundation for evaluating the potential of
ethnomedicine-integrated  PjBL  frameworks to
transform pharmaceutical education. ethnomedicine-
integrated PjBL frameworks' potential to transform
pharmaceutical ~ education.  Bridging traditional
knowledge with modern pedagogical practices, this
approach promotes cultural relevance and critical skills
essential for 2lst-century learners, while offering
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solutions to address persistent gaps in the field (Delpero
& Volpato, 2022; Prinsloo, 2023).

Identification of new studies via databases and registers

Records removed before screening

Automation tools (n = 873)
Records screened: (n = 5.626)

— Records excluded: (n = 4.037

‘ Reports sought for retrieval: (n = 1.589) ‘ - | Reports not vetrieved: (n =507) ‘
InPress (n =40}

Tizelevant articles (n= 924)
E Feports included: (n = 65) 4—’

Final ]u\ht\l:u?mduluu\htz\h\e11\\1\'5;5(1\7 ) ‘

‘ Tecords identified: Databases (n=6.499) -

ad

Identification

Reports excluded:

| Reports assessed for eligibility: (n= 1.082) Proceedings (n = 50)

Figure 1. Prism Model Graph
Result and Discussion

The systematic literature review revealed
significant insights into the integration of Project-Based
Learning (PjBL) Project-Based Learning (PjBL) with
ethnomedicine within pharmaceutical education.
Starting from an initial dataset of 6,499 documents, a
rigorous filtering process narrowed the selection to
seven studies closely aligned with the objectives of the
review. These studies examined examined the
educational benefits of combining ethnomedicine and
PjBL frameworks, focused on the benefits of integrating
ethnomedicine and PjBL frameworks, particularly in
fostering critical competencies such as higher-order
thinking skills. This combination demonstrated the
ability demonstrates the ability of PjBL to enrich
learning experiences by bridging traditional and
modern educational practices, aligning with broader
educational goals (Fitriani, 2023; Mite et al., 2021; Naviri
et al, 2021; Tulungagung, 2023). They has shown
potential for enriching learning experiences by linking
traditional and modern educational practices to broader
educational objectives (Fitriani, 2023; Mite et al., 2021);
Naviri et al., 2021; Tulungagung, 2023).

The application of VOSviewer facilitated a
bibliometric co-occurrence analysis, which identified
five dominant thematic clusters in the reviewed
literature. These included educational methodologies
highlighting the efficacy of PjBL in enhancing critical
thinking and problem-solving skills; the integration of
advanced technologies like artificial intelligence in
pharmaceutical education; clinical applications aimed at
improving healthcare outcomes; biomedical sciences;
and specialized topics such as chronic pain and
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endocrinology. These clusters reflect reflect the
interdisciplinary reach of PjBL, offering a multifaceted
understanding of its impact on pharmaceutical
education the broad interdisciplinary scope of PjBL,
providing a nuanced perspective on its influence in
pharmaceutical education (Arya, 2023; Chandra, 2023;
Hastuti et al., 2023; Rahmatika, 2024).

Ethnomedicine’s inclusion within PjBL was shown
to enhance educational engagement by connecting
culturally relevant materials with pharmaceutical
knowledge. Studies indicated indicated significant
improvements in critical thinking, creativity, and
student engagement when curricula incorporated local
medicinal practices and dilemma-based learning
contexts. revealed notable gains in critical thinking,
creativity, and student engagement when curricula
included local medicinal practices and dilemma-based

learning contexts. These findings align with
constructivist pedagogical principles, emphasizing
contextualized learning and the integration of

traditional and innovative educational practices (Sari et
al.,, 2023; Barrett, 2018; Riley et al., 2015).

Despite these promising results, challenges such as
institutional readiness, variability in student knowledge
of ethnomedicine, and the balancing of cultural
relevance with scientific rigor were frequently reported.
These barriers underline the need for targeted faculty
training, robust policy support, and well-structured
curriculum development. persist. These challenges
underscore the importance of targeted faculty training,
robust policy support, and thoughtful curriculum
development. Addressing these challenges could
enhance enhance the scalability and effectiveness of
ethnomedicine-integrated PjBL frameworks across
diverse educational settings, is essential to improving
the scalability and effectiveness of ethnomedicine-
integrated PjBL frameworks in diverse contexts,
ensuring their transformative potential is fully realized
(Chandra, 2023; Hujjatusnaini et al., 2022; Rahmawati et
al., 2021).

The reviewed studies underscored underscored the
transformative potential of PjBL frameworks that
integrate ethnomedicine in pharmaceutical education.
highlighted PjBL frameworks' transformative potential
when ethnomedicine is integrated into pharmaceutical
education. This approach promotes higher-order
thinking skills, including critical thinking and creativity,
while preserving cultural heritage and fostering
interdisciplinary collaboration. For instance, local
knowledge integrated into the curriculum enriched
students’ understanding of ecological practices and
improved their engagement with culturally relevant
themes. This dual focus on global competencies and
local relevance highlights the importance of culturally
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responsive education (Parmiti et al., 2021; Yulhendri,
2023; Rinto, 2023).

Visualizations  generated from  bibliometric
analyses further supported these findings, showcasing
the intellectual landscape of PjBL and its intersection
with ethnomedicine. Emerging trends in the data
revealed increasing interest in themes such as
sustainability, digital literacy, and the integration of
indigenous  knowledge  within  pharmaceutical
education. These insights align with global shifts toward
holistic, patient-centered approaches in healthcare
education (Agarwal, 2020; Malapane et al., 2022).

Advanced technologies, such as gamified platforms
and Al-driven tools, offer significant potential for
enhancing ethnomedicine-integrated PjBL. These
innovations create create interactive simulations that
bridge traditional medicinal knowledge with modern
pharmaceutical  frameworks. enable interactive
simulations that merge traditional medicinal knowledge
with  contemporary pharmaceutical frameworks.
Furthermore, hybrid or blended learning models were
identified as effective effective in increasing accessibility
and fostering interdisciplinary skills, especially in
geographically dispersed regions (Athayde et al., 2017;
Amalia & Sunarya, 2020). proved effective in increasing
accessibility and building interdisciplinary skills,
particularly in geographically dispersed regions
(Athayde et al., 2017; Amalia & Sunarya, 2020).

Despite its promise, the implementation of
ethnomedicine-integrated PjBL  requires ongoing
research. Longitudinal studies employing mixed
methodologies are essential to evaluate its sustained
impact on higher-order thinking skills and practical
applications in pharmaceutical education. Policymakers
should emphasize supporting culturally responsive
pedagogies  through funding, resources, and
partnerships with local communities to maximize the
framework’s educational potential (Badriah et al., 2023;
Prinsloo, 2023).

The synthesis of findings highlights the necessity of
balancing tradition and innovation to prepare culturally
sensitive and globally competent graduates. By
integrating local medicinal practices into modern
education, PjBL frameworks offer a transformative
pathway to address the complexities of healthcare in the
21st century. Such interdisciplinary approaches not only
preserve not only preserve cultural heritage but also
equip students with the critical skills required for
professional success in an increasingly globalized world
(Kwame, 2021; Dewi, 2023). The preserve cultural
heritage while equipping students with critical skills
needed for professional success in a globalized world
(Kwame, 2021; Dewi, 2023).

The data trends and insights, as illustrated in

Figures 2-4, demonstrate demonstrate the yearly
999
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distribution of publications, thematic clusters identified
via VOSviewer, and subject-specific focuses within the
studies. highlight the yearly distribution of publications,
thematic clusters from VOSviewer, and specific subjects
within the studies. Table 1 provides a comprehensive
summary of the validated studies, including
methodologies, key findings, and conclusions. For
example, Rahmawati et al. (2021) demonstrated that
integrating dilemma-based contexts within PjBL
enhanced critical engagement, while Hujjatusnaini et al.,
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(2022) reported significant improvements in higher-
order thinking skills through blended learning
approaches. These findings collectively underscore the
educational value of ethnomedicine-integrated PjBL
frameworks.

By combining bibliometric insights with qualitative
analyses, this review establishes a foundation for
advancing the integration of traditional knowledge into
pharmaceutical education, reinforcing its relevance and
potential in modern pedagogical practices.

2019 2020 2021 2022 2023 2024

Year

Figure 2. Document by years
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Figure 4. Result of Vosviewer analysis

Table 1. Final analysis that containing all documents validated for inclusion after re-screening

Author(s) & Year Study Title Methodology Key Findings Conclusions

Sari et al. (2023) Quantitative PjBL Quasi-experimental PjBL using local materials PjBL leveraging local
Using Local with pre-test/post- significantly improved materials fosters creativity
Materials test design creative thinking skills, and theoretical knowledge

Rahardjanto et al.
(2019)

Hybrid-PjBL and
Learning Outcomes

Quasi-experimental
with ANCOVA
analysis

STEM-PBL with
Dilemma Stories

Rahmawati et al.
(2021)

Qualitative approach
using reflective
journals, interviews,
and tests

Mixed-methods
approach with
experimental research

Hujjatusnaini et al.
(2022)

Blended PjBL and
21st-Century Skills

with an N-gain of 0.32 in
the experimental group.
Hybrid-PjBL significantly
enhanced learning
outcomes (mean gain 58%)
and creative thinking skills
(N-gain 23%).

Integration of dilemma
stories in STEM-PBL
improved critical thinking
and argumentation,
aligning challenges with
real-world issues.

Blended PjBL increased
higher-order thinking skills
(HOTS), with mean N-gain

application in practical
settings.

Hybrid-PjBL is effective for
fostering 21st-century
competencies, including
cognitive engagement and
motivation.

STEM-PBL contextualized
with dilemmas stories
enhances students’ critical
engagement with scientific
and societal issues.

Blended PjBL effectively
supports critical thinking
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Author(s) & Year

Study Title

Methodology

Key Findings

Conclusions

Sholahuddin et al.
(2023)

Hariyadi et al.
(2023)

Rahmawati et al.
(2021)

PjBL-Flipped
Classroom for
Scientific Literacy

PBL-PjBL
Collaboration for 4C
Competencies

Dilemmas in STEM-
PBL

Quasi-experimental
comparing flipped
and traditional PjBL

Mixed methods with
pre-test/post-test
design

Reflective qualitative
research using Hess’
Cognitive Rigor

of 0.55 for "evaluation" and
0.79 for "creation".

Flipped PjBL improved
scientific literacy with an
N-gain of 0.7, enhancing
engagement and efficiency.

Collaboration of PBL and
PjBL enhanced critical
thinking, creativity,
communication, and
collaboration, with N-gains
of 0.58 and 0.81
respectively.

STEM-PBL promoted
critical thinking and
practical problem-solving

and problem-solving in
biological education.
Combining flipped
classrooms with PjBL is a
promising strategy for
deeper learning and time-
efficient outcomes.
Integrated models are
highly effective in
developing essential 21st-
century skills for learners.

STEM-PBL with dilemmas
stories aligns well with
Bloom'’s taxonomy for

Matrix

in chemistry education,
especially in polymer
topics.

fostering higher-order
cognitive abilities.

Conclusion

This study highlights the transformative
potential of integrating ethnomedicine into Project-
Based Learning (PjBL) Project-Based Learning (IjBL)
frameworks within pharmaceutical education. By
combining traditional medicinal knowledge with
modern pedagogical approaches, this methodology
fosters higher-order thinking skills such as critical
thinking, creativity, and problem-solving, while also
promoting cultural preservation and interdisciplinary
learning. Despite challenges such as institutional
readiness and variability in student knowledge, the
findings underscore underscore the importance of
culturally relevant education in preparing globally
competent professionals. emphasize the critical role of
culturally relevant education in shaping globally
competent professionals. Future efforts should focus on
addressing these barriers through tailored curriculum
development, policy support, and educator training.
This integrated approach provides a robust pathway
provides a robust pathway for bridging cultural heritage
with modern educational objectives, offers a
comprehensive strategy for uniting cultural heritage
with contemporary educational goals, equipping
students to meet the multifaceted demands of 21st-
century healthcare systems.
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