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ABSTRAK

Pembelajaran Berbasis Masalah (Problem-Based
Learning/PBL) merupakan strategi pembelajaran inovatif yang
menempatkan masalah nyata sebagai titik awal proses belajar
guna mendorong Keterlibatan aktif dan kemandirian siswa.
Penelitian ini bertujuan untuk mengkaji dan mensintesis bukti
empiris mengenai pengaruh PBL terhadap kemampuan berpikir
kritis dan prestasi akademik siswa melalui pendekatan tinjauan
literatur sistematis. Metode yang digunakan mengacu pada
panduan PRISMA dengan pencarian literatur dilakukan pada
empat database elektronik bereputasi, yaitu Google Scholar,
ERIC, Scopus, dan SAGE Journals, mencakup publikasi tahun
2015 hingga 2024. Dari 214 artikel yang teridentifikasi,
sebanyak 32 artikel memenuhi kriteria inklusi dan dianalisis
menggunakan metode sintesis naratif. Hasil tinjauan
menunjukkan bahwa 81,25% studi melaporkan PBL
berpengaruh signifikan terhadap peningkatan kemampuan
berpikir kritis, sementara 68,75% studi melaporkan pengaruh
positif terhadap prestasi akademik siswa. Efektivitas PBL
dipengaruhi oleh empat faktor utama, yaitu kualitas desain
masalah, kompetensi pedagogis guru, karakteristik siswa, dan
alokasi waktu pembelajaran. Inkonsistensi temuan pada
sejumlah studi dikaitkan dengan ketidaksesuaian instrumen
penilaian dan kurangnya kesiapan guru sebagai fasilitator.
Tinjauan ini menyimpulkan bahwa PBL merupakan strategi
pembelajaran yang efektif dan relevan untuk diterapkan secara
luas, dengan rekomendasi perlunya pelatihan guru
berkelanjutan serta pengembangan kurikulum yang lebih
fleksibel guna mengoptimalkan implementasi PBL di berbagai
Jenjang pendidikan.

INTRODUCTION

21st-century education demands a
fundamental transformation in the way
teachers design and implement learning
processes. Critical thinking, problem-solving,
collaboration, and communication skills are
now key competencies that every student must
possess to face the challenges of a rapidly
evolving world." Amidst these changes,
conventional teacher-centered learning
approaches are deemed increasingly
inadequate in facilitating the optimal
development of these competencies.?
Therefore, various innovative learning
strategies continue to be developed and
researched by educators and researchers
worldwide, one of which is Problem-Based
Learning (PBL).

Problem-Based Learning (PBL) is a
pedagogical approach first introduced at
McMaster University's Faculty of Medicine in

Canada in the late 1960s by Howard Barrows.?
This approach places real-world problems as
the starting point of the learning process,
where students actively identify, analyze, and
seek solutions to given problems through
collaborative work.* Unlike traditional lecture
methods, PBL encourages students to become
self-directed learners, actively constructing
their own knowledge through investigation and
reflection.® The constructivist theory developed
by Vygotsky and Piaget serves as the primary
philosophical foundation underpinning this
approach, where knowledge is actively
constructed by individuals through interactions
with their environment and peers.®

In the context of primary and secondary
education, the implementation of PBL has
shown promising results in various countries.
Several studies report that PBL significantly
improves students' critical thinking sKills
compared to conventional learning methods.”
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Critical thinking itself is defined as an
individual's ability to analyze information
objectively, evaluate arguments, and draw
logical and well-founded conclusions.?2 This
ability is crucial not only in academic contexts,
but also in everyday life and the workplace. In
addition to critical thinking, PBL has also been
reported to have a positive impact on students'
academic achievement, learning motivation,
and problem-solving and collaboration skills.?

However, research findings on the
effectiveness of PBL are not always consistent.
Several studies show that the effect of PBL on
academic achievement varies depending on
the educational level, subject matter, student
characteristics, and teacher readiness to
implement the model.1° In some contexts, PBL
has been found to be less effective for students
with low initial abilities due to the high cognitive
load required in the problem-solving process.1*
Furthermore, limited learning time and a dense
curriculum present real obstacles for teachers
in implementing PBL consistently and
comprehensively in the classroom.1?

A significant research gap remains in the
existing literature. First, most available
systematic reviews focus on higher education
contexts, particularly in the medical and health
fields, while studies specifically examining the
influence of PBL on critical thinking and
academic achievement at the primary and
secondary levels are still very limited.”
Second, there are not many literature reviews
that integrate findings from educational
contexts in developing countries, including
Indonesia, even though the dynamics of PBL
implementation in developing countries
present different challenges than those in
developed countries.™ Third, the publication
period examined in previous systematic
reviews generally does not include recent
research  developments post-COVID-19
pandemic, which has significantly changed the
landscape of PBL implementation, particularly
in online and hybrid learning formats."

Based on these research gaps, this
article aims to conduct a systematic literature
review to examine and synthesize empirical
findings from various published studies on the
influence of Problem-Based Learning (PBL) on
students' critical thinking skills and academic
achievement. Specifically, this review seeks to
identify patterns of consistency and

inconsistency in findings across educational
contexts, school levels, and subject areas, and
explore moderating factors that influence PBL
effectiveness. The results of this review are
expected to provide meaningful scientific
contributions to the development of learning
theory and practice, as well as being an
evidence-based reference for educators,
researchers, and policy makers in designing
more effective and relevant learning strategies
in the modern education era.

METHODS

This research employed a systematic
literature review approach, referring to the
Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA)
guidelines as the primary framework for
identifying, selecting, and synthesizing
articles.1® This approach was chosen because
it enabled researchers to collect, evaluate, and
synthesize empirical evidence in a structured
and transparent manner from various relevant
literature sources.1”

Search Sources and Strategy

The literature search was conducted
systematically through four internationally
reputable electronic databases: Google
Scholar, ERIC  (Education Resources
Information Center), Scopus, and SAGE
Journals. Keywords used in the search
process included: "Problem-Based Learning,"
"critical thinking," "academic achievement,”
"instructional strategy," "learning outcomes,"
and combinations thereof using the Boolean
operators AND and OR. The search was
limited to articles published between 2015 and
2024 to ensure the relevance and novelty of
the findings."®

Inclusion and Exclusion Criteria

Articles were included if they met the
following criteria: (1) they were empirical
research articles or reviews published in
reputable journals and had undergone peer-
review; (2) they discussed the implementation
of PBL at elementary, secondary, or higher
education levels; (3) they measured critical
thinking and/or academic achievement as
dependent variables; and (4) they were
available in Indonesian or English. Conversely,
articles in the form of opinion pieces, editorials,
non-indexed proceedings, and articles that did
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not explicitly present research data were
excluded from this review."®

Data Selection and Analysis

The article selection process involved
three stages: title and abstract screening, full-
text reading, and methodological quality
assessment using the Mixed Methods
Appraisal Tool (MMAT).2° Of the 214 articles
identified in the initial search phase, 32 articles
met all inclusion criteria and were used as the
primary data sources in this review. Data were
systematically extracted and analyzed using
narrative synthesis to identify patterns,
consistencies, and inconsistencies in findings
across studies.

RESULTS AND DISCUSSION

The initial search process through four
electronic databases yielded a total of 214
articles. After screening based on title and
abstract, 143 articles were eliminated due to
their irrelevance to the study topic.
Subsequently, 71 articles underwent full-text
screening, and after methodological quality
assessment using the MMAT instrument, 32
articles were found to meet all inclusion criteria
and were used as the primary data source in
this review.?' The articles came from various
countries, including Indonesia, Malaysia, the
United States, Turkey, China, and several
European countries, with publications ranging
from 2015 to 2024. Most of the studies were
conducted at the secondary education level
(47%) and higher education (38%), while the
remaining 15% were from the primary
education level.

B. The Effect of PBL on Critical Thinking
Skills

A. Literature Selection Results

The main findings of this review indicate that
Problem-Based Learning (PBL) consistently
has a positive effect on improving students'
critical thinking skills. Of the 32 articles
analyzed, 26 (81.25%) reported a significant
increase in critical thinking skills in the group
implementing PBL compared to the control
group using conventional learning methods.??

This increase in critical thinking skills occurs
because PBL inherently requires students to
actively analyze problems, evaluate various

alternative solutions, and make decisions
based on available evidence.® This process
directly trains the main components of critical
thinking, namely interpretation, analysis,
evaluation, inference, explanation, and self-
regulation, as formulated by Facione.?* Several
studies reviewed, including research
conducted on high school students in Biology
and Chemistry, reported that after
implementing PBL for 6-8 weeks, students'
critical thinking scores increased by an
average of 23-35% compared to before the
intervention.?®

Furthermore, several studies highlight that the
effectiveness of PBL in improving critical
thinking is strongly influenced by the quality of
the problem design presented to students.
Problems that are authentic, contextual, and
have a level of complexity appropriate to
students' abilities have been shown to be more
effective in stimulating higher-order thinking
processes.?® Conversely, problems that are too
simple or too abstract tend to fail to trigger the
deep cognitive engagement necessary for the
development of critical thinking.?”

However, six articles (18.75%) in this review
reported insignificant or even contradictory
results. These studies were generally
conducted with students with low initial abilities
or in contexts where teachers had not received
adequate training in facilitating PBL. This
indicates that teacher readiness as a facilitator
is a key factor that cannot be ignored in the
effective implementation of PBL.?® Teachers
skilled in PBL are able to provide appropriate
scaffolding, ask productive guiding questions,
and create a safe learning environment for
students to explore and make mistakes as part
of the learning process.?

C. The Effect of PBL on Academic
Achievement

Regarding the effect of PBL on academic
achievement, the findings of this review
showed more varied results compared to its
effect on critical thinking. Of the 32 articles
analyzed, 22 (68.75%) reported that PBL had
a positive and significant effect on improving
student academic achievement, while 10
(31.25%) reported no significant difference
between the PBL group and the control
group.*
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Studies reporting the positive effect of PBL on
academic achievement were generally
conducted in science, mathematics, and health
science  subjects. Improved academic
achievement in the context of PBL is
associated with increased students' intrinsic
motivation, active engagement in the learning
process, and their ability to connect theoretical
concepts to meaningful real-world situations.®'
When students perceive that the material being
studied is relevant to their lives, their cognitive
and affective engagement in the learning
process increases significantly, ultimately
having a positive impact on academic
achievement.*?

Conversely, studies that did not find a
significant effect of PBL on academic
achievement mostly wused assessment
instruments that measured memorization and
mastery of factual content rather than
conceptual understanding and application of
knowledge.?? This finding suggests a mismatch
between the PBL orientation, which
emphasizes in-depth understanding, and
conventional evaluation instruments that
prioritize mastery of facts. Therefore, the type
of assessment instrument used is an important
moderating variable that influences whether
the effect of PBL on academic achievement
can be statistically detected.**

D. Factors Influencing the Effectiveness of
PBL

A synthesis of the 32 articles reviewed
identified at least four key factors that
consistently influence the effectiveness of PBL:
(1) the quality of problem design, where
authentic and contextual problems result in
higher learning engagement; (2) teacher
pedagogical competence, where teachers
trained in PBL facilitation produce more
optimal student learning outcomes; (3) student
characteristics, particularly prior abilities and
learning independence, which also determine
the extent to which students can maximize the
benefits of PBL; and (4) learning time
allocation, where adequate PBL
implementation requires more time than
conventional methods, often conflicting with
the pressures of a busy curriculum.®

E. Implications of the Findings

Overall, the findings of this systematic
literature review provide strong empirical

support for the use of PBL as an effective,
innovative learning strategy for improving
students' critical thinking skills and academic
achievement. The practical implications of
these findings emphasize the importance of
ongoing training for teachers in designing and
facilitating PBL, developing assessment
instruments aligned with PBL objectives, and
adjusting curriculum policies to provide greater
space for the implementation of problem-
based learning in schools.*® Furthermore,
these findings also emphasize the need for
further research that specifically examines the
effectiveness of PBL in educational contexts in
developing countries, including Indonesia,
taking into account the unique learning
cultures, resource constraints, and the
dynamics of the prevailing national
curriculum.®

CONCLUSION

This  systematic literature  review
concludes that Problem-Based Learning (PBL)
has been empirically proven effective in
improving critical thinking skills and student
academic achievement at various levels of
education. Of the 32 articles analyzed, the
majority of studies reported a positive and
significant impact of PBL on both variables,
although the level of effectiveness was
influenced by factors such as the quality of
problem design, teacher competence, student
characteristics, and learning time allocation.3®
Inconsistencies in findings across studies
indicate that the success of PBL
implementation is not automatic but rather
highly dependent on the readiness of the
overall learning ecosystem.*

Practically, the results of this review
recommend that educational institutions
prioritize ongoing PBL-based pedagogical
training for teachers. Curriculum developers
need to design more flexible spaces so that
PBL can be optimally implemented without
being hampered by material density.*® For
researchers, this review opens up
opportunities to further examine the
effectiveness of PBL in the local Indonesian
context, taking into account cultural
specificities and the limitations of existing
educational resources.*'
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