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Abstract: Students in the 21st century are required to develop advanced thinking skills, especially critical thinking skills,
which are essential for dealing with technological advances and scientific developments. Results from international studies
indicate that Indonesian students, particularly at the junior high school level, still have relatively low critical thinking skills.
This study aims to determine the extent to which guided inquiry approaches can strengthen critical thinking skills among
junior high school students. The method used in this study was a Systematic Literature Review (SLR) that adopted the
PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) approach. The articles analyzed are
national and international publications from 2015 to 2025 that are relevant to the topics of Guided Inquiry and critical
thinking skills. The synthesis results indicate that guided learning models are consistently effective at enhancing critical
thinking skills, particularly in analysis, evaluation, and conclusion. This model requires students to be active in scientific
investigation, engage in reflective thinking, and connect concepts to real-life contexts. The integration of the STEM
approach, digital learning media, and local contexts further strengthens its effectiveness in shaping scientific and
collaborative mindsets. The uniqueness of this study is evident in its comprehensive synthesis of the application of guided
learning approaches in the 21st-century context, which emphasizes the integration of technology and contextual learning as
a strategy for enhancing critical thinking. This study concludes that the Guided Inquiry Learning Model is an adaptive,
innovative, and relevant learning model for strengthening critical thinking skills in the modern era, especially at the junior

high school level.
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Introduction

The 21st century has brought significant changes to
the world of education, requiring students to possess
higher-order thinking skills, particularly critical thinking.
Technological advances, the rapid flow of information, and
the complexity of global issues necessitate that schools
develop a generation capable of analyzing, assessing, and
solving problems rationally and creatively [1]. However,
international assessments such as PISA and TIMSS clearly
show that Indonesian junior high school students still have
low critical thinking skills [2] . This low achievement is due
to teaching methods that are still teacher-centered and
emphasize memorization of concepts rather than student
involvement in active and reflective scientific thinking
processes [3]. Therefore, a learning model is needed that
encourages students to be directly involved in scientific
inquiry and reasoning processes.

The low level of critical thinking skills is also
closely related to the limited learning experiences that
require students to ask questions, formulate hypotheses, and
interpret data independently [4]. A number of previous
studies have shown that information-oriented learning tends
to result in superficial conceptual understanding and does
not encourage students' ability to connect concepts with real
phenomena [5]. This condition leaves students poorly
trained to identify problems, assess the accuracy of
information, and construct arguments based on scientific
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evidence. When science learning does not provide space for
exploration and reflection, critical thinking skills develop in
a limited and unsustainable manner [6].

The context of national education policy provides an
opportunity to address these issues through the
implementation of the Merdeka Curriculum, which
explicitly places critical thinking as an essential
competency in the Pancasila Student Profile [7]. This policy
direction requires science learning that facilitates students'
active engagement in the inquiry process, from observing
phenomena to drawing conclusions based on evidence.
Previous research shows that learning approaches aligned
with the principles of inquiry can improve the quality of
student reasoning and encourage evaluative skills in
understanding scientific concepts [8]. Contextual and
experience-based learning allows students to construct
knowledge through higher-order thinking processes, rather
than simply passively receiving information [9].

Critical thinking is a high-level thinking skill in
which a person engages their ability to analyze, evaluate,
interpret, and draw conclusions based on logical and
credible evidence [10]. This ability reflects not only
cognitive intelligence but also maturity in thinking when
making decisions and solving problems scientifically. In
science education, critical thinking skills are essential for
students to master concepts, analyze experimental data, and
formulate fact-based arguments [11]. Critical thinking
skills, which are increasingly being developed, require a
learning model that focuses on scientific inquiry and
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interaction rather than simply providing information in a
one-way manner.

One learning model that meets these requirements is
guided inquiry. This model enables students to be directly
involved in the process of formulating problems, collecting
data, and interpreting findings with strategic guidance from
the teacher [12]. Previous studies have shown that the
guidance structure in guided inquiry helps students develop
analytical thinking skills without losing direction in the
learning process [13]. Systematically designed investigative
activities encourage students to test ideas, evaluate
empirical evidence, and reflect on their thoughts logically.
This type of learning environment has been proven to be
more effective in developing critical thinking skills than
conventional learning approaches that focus solely on
delivering material [14].

Guided inquiry learning is a learning model that has
been proven effective in developing critical thinking skills,
as it encourages students to explore concepts, evaluate
evidence, and draw logical conclusions [15]. This model is
based on constructivist theory, which emphasizes that
knowledge is constructed through active and exploratory
learning experiences. In Guided Inquiry, teachers act as
facilitators who provide limited guidance so that students
can discover concepts through scientific stages, such as
formulating problems, making hypotheses, conducting
experiments, analyzing data, and drawing conclusions [16].
Recent research suggests that Guided Inquiry can enhance
critical ~ thinking skills, scientific reasoning, and
independent learning abilities because this method
encourages students to think reflectively and connect
concepts to real-world contexts [17].

Various empirical studies have examined the
effectiveness of Guided Inquiry in improving students'
critical thinking skills in science learning, with generally
positive results [18]. Differences in research design, student
characteristics, and critical thinking indicators used mean
that these findings do not yet provide an integrated picture
of the patterns of influence of guided inquiry. This
condition indicates that understanding how and to what
extent guided inquiry contributes to the development of
critical thinking remains partial. The need for a literature
review that specifically synthesizes research results at the
junior high school level is important to identify the trends,
strengths, and limitations of guided inquiry implementation
in the context of science learning [19].

The uniqueness of this article lies in its literature
review, which focuses on the relationship between guided
inquiry learning and the development of critical thinking
skills in junior high school students in science. This article
not only summarizes previous research results but also
groups the findings based on critical thinking indicators,
learning characteristics, and implementation contexts. This
synthetic approach provides a more comprehensive
perspective on the effectiveness of guided inquiry as a 21st-
century learning strategy. The results of this study are
expected to enrich the theoretical basis and serve as a
reference for educators and researchers in designing science
learning that strengthens critical thinking skills in a
systematic and sustainable manner.

The innovative value of this research lies in the
development of a guided inquiry model tailored to the
characteristics of 21st-century learning, namely, scientific-
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inquiry-based learning, technology integration, and a focus
on strengthening students' critical thinking skills. This study
examined the effectiveness of guided inquiry learning
models in enhancing junior high school students' critical
thinking skills and contributed to the development of
relevant, contextual, and sustainable science learning
strategies to address modern educational challenges.

Research Methods

This article was compiled using the Systematic
Literature Review (SLR) method, which was designed in
accordance with the PRISMA (Preferred Reporting Items
for Systematic Reviews and Meta-Analyses) guidelines.
This method was used to obtain a systematic and
comprehensive overview of previous research findings
relevant to the topic of science learning at the junior high
school level, particularly those focusing on the application
of the Guided Inquiry Model and the improvement of
critical thinking skills [20]. Research data were collected
using the Publish or Perish 8§ (PoP8) application, with
Google Scholar as the primary source, utilizing the
keywords “Guided Inquiry,” “critical thinking,” and
“science learning.” The search results were then exported to
a spreadsheet for further analysis against predetermined

criteria.

Table 1. Selection Criteria.

Aspect Inclusion Criteria  Exclusion Criteria
Document Focus of articles Non-research
Type based on empirical articles such as
research published opinions, reviews,

in national and proceedings, or

international reports without

scientific journals. empirical data.

Field of Research focusing  Research outside
Study on junior high the field of
school levels  science education

regarding science or at different

learning. levels of

education.

Learning Articles that discuss Articles that do
Model or apply the Guided  not use or clearly
Learning Model. explain the

Guided Inquiry

model.

Skill Focus Research that Research that
examines or does not address

measures critical critical thinking

thinking skills. skills.

Publication Articles published  Articles published
Period from 2015 to 2025. before 2025.
Text Articles are  The article is not
Availability  available in full text available in full
and can be accessed text or only has an

online. abstract.

Publication Articles in Articles in
Language Indonesian or languages other

English.

than Indonesian
and English.

The stages of SLR implementation include selecting
articles using inclusion and exclusion criteria to ensure
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accuracy, quality, and relevance to the research objective.
Articles that meet the inclusion criteria are used as the
primary analysis material, while articles that do not meet
the criteria are excluded from the study. Each criterion is
used to clarify the reasons for accepting or rejecting
articles, so that the selection process is objective and
focused.

Identification of new studies via databases and registers

Records removed before screening:
Duplicate records (n = 10)
— Records marked as ineligible by automation
tools (n = 25)
Records removed for other reasons (n = 15)

Records identified from:
Databases (n = 200)
Registers (n =0)

Identification

Records screened
(n = 150)

Reports sought for retrieval Reports not retrieved
(n =60) (n=15)

l
-

‘ Reports assessed for eligibility

Records excluded
(n=90)

Screening

Reports excluded:
Irrelevant to the topic (n = 22)

(n=45) Duplicate content (n = 10)

New studies included in review
(n=13)

Reports of new included studies
(n=0)

Included

Figure 1. Diagram of article search stages based on
PRISMA.

Based on the search results and selection process,
several articles were identified and then analyzed through
four main stages in the PRISMA diagram: identification,
screening, eligibility, and inclusion. This process describes
the screening flow from article collection and duplication
removal to eligibility assessment and the determination of
the articles most relevant to the research topic. Of the 200
articles identified in the database, 50 were removed before
screening (10 duplicates, 25 automatically deleted, and 15
removed for other reasons), leaving 150 for screening. Of
these, 90 articles were excluded, and 60 articles were
selected for further review. However, 15 articles were
unavailable, leaving 45 to be assessed for suitability. After
evaluation, 32 articles were deleted because they were
irrelevant to the topic of discussion (22 articles) and
contained duplicate content (10 articles). Finally, 13 articles
were included in the review, with no additional new
articles.

Results and Discussion

A systematic search on Google Scholar using the
Publish or Perish 8 application produced these results. The
analysis was conducted on a selection of articles chosen
according to predetermined criteria. A total of sixteen
articles were sclected because they met the inclusion
criteria related to Guided Inquiry learning that could
improve students' critical thinking skills. The criteria that
were the focus of the study are attached in Table 1.
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Table 2. Result of the articles' analysis based on the context
of application.

Author  Aspect Analysis Results

Research on the development
of this model indicates that
the Guided Learning Model
has proven practical and
effective in enhancing
students' critical thinking
skills.

[21] Conventional

[22] Conventional Critical thinking skills show
that a structured sequence of
investigative steps is
effective in training students
to process data and draw

conclusions.

[23] Local Wisdom Directed learning models
have been proven to improve
students' critical thinking
skills based on local wisdom.
Students become more
capable of analyzing,
providing further
explanations, and developing
scientific strategies through
contextual activities such as
the process of making tapai.
Students' critical thinking
skills improved significantly
through the application of the
Guided Inquiry learning
model combined with the
STEM approach, as
evidenced by this study's
results.

[24] STEM

Based on findings from various studies, guided
inquiry learning models have been shown to enhance
students' critical thinking skills in various learning contexts
within junior high schools. Research demonstrates that the
Guided Inquiry model is capable of improving critical
thinking skills [21]. Furthermore, other researchers
emphasize that systematic inquiry steps have a significant
effect on training students to process data, draw
conclusions, and develop scientific reasoning [22].
Continued by other studies, the application of local wisdom
values in Guided Inquiry learning can make he learning
process more contextual and meaningful because students
are directly involved in activities that are closely tied to
their daily lives, such as making tapai, which stimulates
their analytical and critical reasoning skills [23]. In line
with this, similar research proves that the application of
Guided Inquiry with a STEM approach also significantly
improves critical thinking skills through science and
technology-based scientific activities [24].

Research results show that guided inquiry learning
models, whether conventional, locally-based, or integrated
with STEM, are consistently effective in fostering critical
thinking skills because they involve an active scientific
process that requires analysis, reflection, and logical
conclusion drawing. This finding is reinforced by theory on
critical thinking indicators, such as the ability to analyze,
evaluate, and conclude, all of which are honed through
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inquiry-based learning. Based on conventional context
studies, the Guided Inquiry learning model has been shown
to be effective in improving junior high school students'
critical thinking skills in science learning. Experimental
results reinforce these findings, showing that students
taught using the Guided Inquiry model achieve significant
improvements in critical thinking scores compared to a
control group that received conventional instruction [25].
Similar findings have also been reported, namely that there
were significant differences in students' critical thinking
abilities before and after learning with the Guided Inquiry
model [26]. Other studies also confirm that Guided Inquiry
serves as a bridge between discovery-based and project-
based learning, as students actively construct knowledge
through direct experience [27]. Recent empirical evidence
consistently shows that the application of Guided Inquiry
can train student high-ordr thinking skills in science
lessons.

The contextualization of the Guided Inquiry mode
across various learning settings also demonstrates its
flexibility and effectiveness. Guided research based on
local wisdom has been reported to improve students'
science literacy and critical thinking skills. Research
concludes that the Guided Inquiry model, which integrates
local culture, significantly increases science literacy and
critical thinking skills among junior high school students
[28]. In the local context, two researchers found that the
integration of local cultural values can strengthen the
meaning of learning and shape scientific attitudes that are
relevant to students' social lives [29] and [30]. Similarly,
integrating Guided Inquiry with the STEM approach has
been shown to strengthen learning outcomes. Researchers
report that the use of a STEM-based Guided Inquiry
approach can improve students' critical thinking skills
compared to conventional expository models [31]. Not only
that, the result of the study showed that the combination of
science, technology, and engineering in inquiry creates a
multidimensional learning experience that stimulates
higher-order thinking skills [32]. In general, it can be
interpreted that the Guided Inquiry model is contextually
adaptive and capable of strengthening the foundations of
critical thinking through scientific, contextual, and
knowledge-integration-based learning activities.

Results from several studies show that the Guided
Inquiry model is effective in improving critical thinking
skills among junior high school students, especially when
implemented in a conventional setting equipped with
innovative learning media (Table 3). The use of Guided
Inquiry through Google Classroom facilitates the process of
independent critical thinking because students are guided to
discover concepts with the guidance of teachers in an
interactive digital environment [33]. This finding is in line
with other studies, which show that the application of this
model through practical activities encourages students to
actively analyze, evaluate, and draw conclusions, while
increasing their interest and involvement in science learning
[34]. Meanwhile, other results emphasizes that exploratory
activities based on experiments in Guided Inquiry provide
students with space to connect concepts to real phenomena,
thereby strengthening their scientific and critical thinking
processes [35]. Furthermore, subsequent results confirm
that the use of LKPD as a supporting medium makes the
inquiry process more focused and systematic, as students
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are guided to develop logical reasoning, identify evidence,
and draw conclusions based on data [36].

Table 3. Results of article analysis based on learning
support media.

Author  Aspect Analysis Results

[33] Google
Classroom
(technology)

The Guided Learning Model
(using Google Classroom)
develops students' critical
thinking skills. Students are
encouraged to discover
concepts on their own while
still receiving guidance from
teachers.

Practical
Media

The application of guided
inquiry, combined with
practical media, improves
students' critical thinking
skills during analysis, recall,
and conclusion formulation.

Experimental
Exploration
Activities

Guided Inquiry-Based
science learning can develop
critical thinking skills
through exploration,
discussion, and analysis of
experimental results. This
model encourages students to
actively discover concepts
and connect them to real-
world phenomena.

[36] Use of LKPD The use of Guided Inquiry
significantly strengthens
students' critical thinking
skills, particularly in terms of
reasoning and problem-
solving. Students become
more capable of providing
logical explanations,
identifying evidence, and
drawing conclusions
systematically with the
support of a student

worksheet.

The study's results indicate that, when applied in a
conventional context and reinforced by learning support
media, including digital, practical, exploratory, or
worksheet-based approaches, it effectively develops
students' critical thinking skills through active, reflective,
and discovery-centered learning activities. This finding is
supported by constructivist theory, which holds that guided
learning actively builds knowledge through interaction with
the environment and meaningful learning experiences. In
the modern context, research shows that digital media and
interactive LKPD can increase the efficiency of Guided
Inquiry by helping students visualize abstract concepts and
collaborate online [37]. The findings indicate that using
Google Classroom in Guided Inquiry learning contributes
to the development of students' critical thinking skills
because the learning process remains centred on
discovering concepts under the teacher's guidance. These
results align with other studies indicating that integrating
digital platforms into Guided Inquiry can facilitate higher-
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order thinking processes, particularly in analysis and
evaluation [38].

The practical media used in Guided Learning
strengthen students' critical thinking skills, especially in the
stages of analysing information and drawing conclusions.
These findings are in line with research confirming that
practical and easy-to-use learning media can increase the
effectiveness of Guided Inquiry [39]. Exploration and
experimentation activities in Guided Inquiry play an
important role in training students' critical thinking skills
through observation, data analysis, and interpretation of
results. Other researchers state that experiment-based
science learning with a Guided Inquiry approach
significantly improves students' critical thinking skills [40].
Furthermore, follow-up results indicate that the use of
technology in guided inquiry learning improves
independent learning skills, which are the basis for the
formation of independent critical thinking [41]. Through
media such as Google Classroom, practical activities, and
digital LKPD, teachers can create challenging learning
experiences while facilitating student self-reflection. These
results align with research indicating that Guided Inquiry-
based LKPD is effective in fostering students' critical
thinking. LKPD functions as a scaffolding that guides the
inquiry process without reducing students' independence in
thinking [42]. This demonstrates that conventional contexts,
reinforced by media innovation, can transform the learning
paradigm into one that is more interactive, exploratory, and
relevant to the challenges of the 21st century.

Research shows that applying a guided inquiry
learning model within a conventional empirical framework
(pre-test, post-test, and individual differences) effectively
improves junior high school students' critical thinking skills
across various science subjects. Research shows that in the
Vibration subject, this model can improve critical thinking
skills with an N-Gain score of 0.64 (moderate category),
because the inquiry process requires students to actively
investigate and analyze the observed phenomena
independently [43]. In addition, other researchers reported a
significant improvement in the subject of Pressure with an
N-Gain score of 0.72 (high category), where inference or
conclusion became the most developed aspect as a result of
student involvement in the scientific thinking process [44].

In line with this, there was an increase in critical
thinking skills on the topic of the Human Respiratory
System, with an N-Gain of 0.63 and a significance value of
0.000 (<0.05), accompanied by positive student responses
to the application of this model, which reached 84% in the
“very good” category [45]. Meanwhile, supporting research
highlights the aspect of gender differences, where female
students show a higher N-Gain (0.68) than male students
(0.51), indicating the influence of individual factors on
critical thinking achievement [46]. Meanwhile, research
using a quasi-experimental approach reinforces empirical
evidence that guided inquiry syntax effectively trains
students in formulating problems, making hypotheses, and
drawing scientific conclusions based on observations and
experiments [47].
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Table 4. Results of conventional empirical analysis of
articles.

Author  Aspect Analysis Results

[43] The active involvement of
students in analysis and
investigation is a form of
application of the Guided
Learning Model, which has
proven effective in improving
students' critical thinking skills,
with an N-Gain score of 0.64,
which falls into the moderate

category.

Pretest -
Posttest

[44] Pretest -

Posttest

The use of the Guided Inquiry
Model on the topic of Pressure
significantly improved critical
thinking skills, as reflected in an
N-Gain value of 0.72. The
greatest improvement was in
Drawing Conclusions, a crucial
stage in the inquiry process.

Pretest -
Posttest

[45] The application of the guided
inquiry learning model has been
proven to significantly improve
junior high school students'
critical thinking skills in the
subject of the human respiratory
system, with an average N -Gain
of 0.63 (moderate category), a
significance value of 0.000
(<0.05), and very positive
responses from students, as
indicated by an average
questionnaire score of 84%,
which falls into the “very good”
category.

Gender
differences

This study demonstrates that
guided inquiry learning has a
significant positive impact on

students' critical thinking skills.
The difference in N-Gain scores
between female students (0.68)
and male students (0.51) indicates
that gender influences critical
thinking skills.

[47] Semi- The effective use of guided
Experimen learning models improves
ts students' critical thinking skills
and engagement in the learning

process. They can pose problems,

develop hypotheses, and draw

scientific conclusions based on

experimental data.

Overall, these results reinforce that the guided
inquiry model, when applied in a conventional empirical
context, whether through pretest-posttest designs or
individual-difference studies, can significantly improve
students' critical thinking skills, as it involves an active,
reflective, and in-depth investigation of scientific
phenomena. The findings are similar to those of previous
studies, showing that Guided Inquiry learning models are
effective in improving learning outcomes and critical
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thinking skills, as this approach supports the processes of
observation, experimentation, and reflection. One study
showed that Guided Inquiry-based science learning resulted
in moderate to high increases in critical thinking N-Gain, as
students were actively involved in analysis, hypothesis
testing, and reflection on learning outcomes [48]. These
findings prove that the pretest-posttest design is an
appropriate approach for measuring the direct impact of
Guided Inquiry high-order thinking skills.

The results of this study are in line with findings that
report that the Guided Inquiry in junior high school physics
and biology significantly improved critical thinking,
especially in the indicators of drawing conclusions and
evaluating scientific arguments [49]. The study emphasizes
that the final stages of Guided Inquiry, namely inference
and generalization, are key phases that encourage the
improvement of critical thinking, as also reflected in the
results of this study. This is in line with research that found
that Guided Inquiry effectively improves students' critical
thinking skills in various science concepts because this
model requires consistency in the scientific process,
regardless of the characteristics of the material being
studied [50]. Thus, the effectiveness of Guided Inquiry is
not only contextual but also structural in building students'
scientific thinking processes.

From a  methodological  perspective, the
effectiveness of the pretest—posttest design in revealing
improvements in critical thinking is also reinforced by
research stating that conventional experimental designs
enable the objective and measurable assessment of changes
in cognitive abilities [51]. In the context of Guided Inquiry,
this design is highly relevant because it can capture changes
in critical thinking skills that result from students' active
involvement in the scientific investigation process. In
addition, researchers found a tendency for gender
differences in science learning, where female students are
more diligent and systematic in the scientific reasoning
process, resulting in higher critical thinking scores [52].
Other results also revealed that the pretest—posttest design
is effective for measuring the direct influence of learning
models on higher-order thinking skills [53].

These findings are consistent with the result of a
meta-analysis stating that Guided Inquiry plays an essential
role in developing students' scientific reasoning because it
involves a structured scientific thinking process [54]. In
addition, other results explain that this model enhances
higher-order thinking skills (HOTS) through the stages of
observation, data analysis, and drawing conclusions based
on empirical evidence. The main characteristic of Guided
Inquiry is teaching students to think like scientists,
formulating questions, looking for patterns, and testing
hypotheses, all of which contribute to improving the critical
thinking skills [55]. Thus, in the context of general studies
and empirical evidence, the Guided Inquiry-Based Learning
Approach has been shown to have a strong theoretical
foundation as a scientific inquiry-based learning model that
encourages  transformation in  students' thinking.
Theoretically, these findings confirm that the conventional-
empirical context provides a strong foundation for the
effectiveness of Guided Inquiry in improving critical
thinking, as it allows for measurable evaluation of changes
in students' cognitive abilities resulting from active
engagement in the scientific process.
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Conclusion

From a summary of various studies, it was
concluded that the consistent use of the Guided Inquiry
learning model was able to improve the critical thinking
skills of junior high school students in various learning
contexts, including conventional, innovative, media-based,
contextual with local wisdom, STEM integration, and
empirical approaches, as evidenced by pretest-posttest
research. This model guides students to actively conduct
scientific investigations through systematic thinking stages,
including formulating problems, proposing hypotheses,
experimenting, analyzing data, and drawing evidence-based
conclusions. This approach directly enhances scientific
analysis, evaluation, and reflection skills. The support of
digital media, practical activities, and the integration of
local and cross-disciplinary contexts further strengthen this
model's effectiveness in shaping meaningful, independent
learning relevant to real life. Overall, the Guided Inquiry
learning model is a flexible and easy-to-implement
approach well-suited to the needs of the 2lst century
because it encourages students to think critically, creatively,
and collaboratively, and to communicate through active
learning activities based on the scientific discovery process,
including observation, experimentation, data analysis, and
reflection. This model also allows teachers to act as
facilitators, guiding students to learn independently, thereby
enabling students' critical thinking skills and holistic
competencies to develop significantly across various
learning contexts.
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