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Abstract: This study aims to systematically analyze the role of the Guided Inquiry model in
improving students' critical thinking skills in physics education in Indonesia, while also
identifying current research trends, implementation strategies, and gaps in the literature. The study
employed a systematic literature review (SLR) using the PRISMA framework, complemented by
a bibliometric analysis, to substantiate the results. Articles were retrieved from the SINTA, DOAJ,
and Google Scholar databases with a publication period from 2018 to early 2025 using the
Boolean string (“inkuiri terbimbing” OR “guided inquiry”’) AND (“berpikir kritis” OR “critical
thinking” OR “higher-order thinking skills””). Of the 117 articles identified, 27 met the inclusion
criteria and were further analyzed. The analysis was descriptive, based on the year of publication,
research design, educational level, instruments, and data analysis methods, as well as bibliometric
mapping using VOSviewer to identify research clusters and emerging gaps. The results of the
study show that the guided inquiry model is most commonly used at the upper secondary level,
often employing quasi-experimental research designs, particularly pre-test-post-test control
groups, and data analysis methods such as t-tests and N-gain. The dominant instrument is the
essay test, although it has the disadvantage of subjectivity in assessment. The bibliometric
visualization reveals that keywords such as critical thinking, guided inquiry model, and data
analysis are the focus of research, while the aspect of practical applicability remains relatively
underinvestigated. Another interesting finding is that the assessment indicators show the highest
increase, as guided inquiry encourages students to compare the experiment results with the
theoretical framework. In contrast, the self-regulation indicators show the lowest increase, which
is attributed to a lack of reflective exercises and the limitations of the assessment tools. Overall,
guided inquiry has proven effective in promoting various dimensions of critical thinking,
especially in physics topics that require logical thinking and data analysis. However, the aspect
of self-reflection is not yet sufficiently addressed and requires more attention in lesson design and
assessment strategies. This study contributes to the field by providing a systematic and
bibliometric mapping of the relevant literature, which can serve as a reference for teachers,
researchers, and policymakers in designing more innovative, context-based physics lessons
focused on strengthening 21st-century skills.
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» INTRODUCTION

Critical thinking skills are among the most essential skills that learners in the 21st
century must possess. The Assessment and Teaching of 21st Century Skills (ATC21S)
categorizes 21st-century skills into three aspects: ways of thinking, ways of working, and
the ability to live in the real world. Critical thinking is included in the “way of thinking”
aspect, which includes the ability to analyze, evaluate, and reflect on a problem
(Lolanessa et al., 2020). In physics learning, this skill is essential to help students
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understand concepts in depth, solve problems logically, and make informed decisions
(Riyanto, 2024). Facione (1990) formulated that critical thinking involves six main
indicators, namely: interpretation (interpreting meaning), analysis (analyzing
information), evaluation (assessing arguments), inference (drawing conclusions),
explanation (explaining logically), and self-regulation (reflecting and correcting one's
own thinking). These six indicators serve as the foundation for developing critical
thinking skills overall.

Current research shows that integrating technology, particularly artificial
intelligence (Al), into research-based learning strengthens students' scientific inquiry
skills while improving their higher-order thinking skills (Zhai et al., 2023). Al plays a
role in providing adaptive feedback, analyzing experimental data, and enabling science-
based simulations that are difficult to achieve in traditional classrooms. With this support,
students not only receive a more interactive learning experience but are also encouraged
to ask questions, design experiments, and critically evaluate the results. International
studies also confirm that the use of Al in research-based learning can improve students'
collaboration, creativity, and problem-solving skills when tackling complex real-world
problems. This confirms that research-oriented science learning, especially with the
support of modern technologies, is increasingly meeting the demands of the 21st century.

However, the reality in the field shows that the critical thinking skills of students in
Indonesia are still relatively low. The results of Hanida's research (2023) showed that the
average value of students' critical thinking skills was 61.68, which fell into the very poor
category. This is exacerbated by the dominance of conventional learning methods such
as lectures/teachers, which provide less space for students to think analytically and
reflectively. Other studies have also found that a teacher-centered learning approach still
dominates physics classes at various levels of education (Nurmayani, 2018; Yulisa,
2020). In line with this, various international studies emphasize that sustainability-based
education requires critical thinking as the basis for scientific and social decision-making
in addressing global issues (Lozano et al., 2025).

To overcome these problems, a learning model is needed that encourages learners'
active involvement and provides space for exploration and investigation. One of the
relevant approaches is the Inquiry model, particularly Guided Inquiry, which provides a
clear learning structure while still allowing learners to actively build their own
knowledge. Guided Inquiry provides learners with structured direction and guidance,
enabling them to not only experience the scientific process but also develop critical
thinking skills through observation, data interpretation, and reflection on learning
outcomes (Sanita, 2020). In the context of physics, international studies even show that
understanding Newton's laws of cooling can be deepened through an approach based on
critical thinking, which also trains students' analytical skills (Arpad et al., 2024).

A number of studies have shown that the Guided Inquiry model is effective in
improving critical thinking skills, but most are empirical and do not systematically map
trends, contexts of application, or bibliographies of research. For example, Aras et al.
(2024), Isnawati et al. (2020), Istiana et al. (2023), and Lindriani et al. (2023) examined
the effectiveness of Guided Inquiry at various levels of education; however, they did not
investigate the direction of development or thematic clusters. Fitriani (2020), Safitri et al.
(2024), and Ocvianti et al.(2021) focused on developing teaching tools, while Samadun
et al. (2023) examined learning outcomes without exploring the broader context. Even
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Adi et al. (2021), although in the form of an SLR, only discussed critical thinking trends
in general without a specific focus on Guided Inquiry. Furthermore, it has been shown
that a creative approach to physics teaching, which combines natural sciences with
humanities, arts, and everyday life, increases student engagement while promoting
critical thinking (Rouret et al., 2025). This gap underscores the need for systematic
research that specifically examines the application of guided inquiry in the context of
critical thinking skills in physics education in Indonesia.

Theoretically, learning physics can be seen as fertile ground for developing critical
thinking skills, as it requires a deep conceptual understanding, logical thinking, and the
ability to connect abstract phenomena with real-world applications. International studies
show that understanding physical concepts, such as Newton's Law of Cooling, becomes
more meaningful when students are trained to interpret data and draw conclusions using
critical thinking (Arpad et al., 2024). Furthermore, integrating research with modern
technology, including artificial intelligence, helps students navigate the complexity of
experiments and sharpen their analytical skills (Zhai et al., 2023). An approach to physics
that links concepts to global issues such as sustainability also underscores the importance
of critical thinking as a bridge between scientific theory and social practice (Lozano et
al., 2025). In fact, teaching physics in conjunction with the arts, humanities, and everyday
life has been shown to broaden students' perspectives while promoting reflective thinking
(Rouret et al., 2025).

This research aims to systematically examine the role of Guided Inquiry in
improving critical thinking skills in physics education in Indonesia. It aims to provide a
comprehensive picture for researchers, teachers, and policymakers in designing more
effective physics learning.

= METHOD
Research Design

This study employed a Systematic Literature Review (SLR) design, adhering to the
PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses)
framework. This design was chosen because it allows researchers to present a
comprehensive synthesis of studies related to the role of Guided Inquiry in improving
critical thinking skills in physics learning in Indonesia. The SLR approach emphasizes
transparency, repeatability, and systematization in determining the literature, ensuring
that the results obtained are more credible and accountable.

Search Strategy

The article search was conducted across several databases, including SINTA,
DOAJ, and Google Scholar, with a publication period spanning from 2018 to 2025. These
databases were chosen because they provide coverage of literature relevant to the context
of education in Indonesia while also providing open public access. Although major
international databases such as Scopus or Web of Science have broader literature
coverage, this study did not utilize them due to limited full access at the time of the study
and considerations of the research focus, which explicitly examined the context of physics
education in Indonesia. Thus, the selection of SINTA, DOAJ, and Google Scholar is
considered more representative in capturing national and regional publication dynamics.
The author realizes that this strategy may limit the coverage of international literature, so
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that in future studies, the integration of global databases is still recommended in order to
obtain a more comprehensive picture of the contributions of Indonesian researchers at the
international level. The search strategy was conducted using a combination of keywords
in Indonesian and English, employing Boolean operators: (“inkuiri terbimbing” OR
“guided inquiry”’) AND (“berpikir kritis” OR “critical thinking” OR “higher-order
thinking skills”). The search yielded 117 articles. The screening process was conducted
according to the PRISMA flow, which consisted of identification, screening, eligibility
assessment, and final inclusion (as shown in Figure 1).
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Figure 1. Article selection process

Inclusion and Exclusion Criteria

The inclusion criteria applied are: (1) articles in the form of empirical research
published in accredited national journals or reputable international journals; (2) explicitly
discussing the application of Guided Inquiry in physics learning; (3) research focusing on
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students’ critical thinking skills; (4) articles are available in open access; and (5) published
between 2018 and 2025. The exclusion criteria include: (1) articles in the form of
conference proceedings, seminars, or non-journal reports; (2) articles that do not present
empirical data; (3) articles that do not explicitly explain the use of Guided Inquiry; and
(4) articles that are not relevant to the context of physics education or critical thinking.
The limitation of literature to accredited national journals and reputable international
journals was chosen to ensure the quality standards of the publications reviewed.
However, this strategy has the potential to cause publication bias, as relevant research
published through university journals or reputable national proceedings may not be fully
accommodated. The authors acknowledge these limitations and recommend that future
studies consider expanding the literature sources to obtain a more inclusive picture.

Data Analysis

A total of 27 articles that met the inclusion criteria were further analyzed. The
analysis was conducted in two stages. First, a descriptive analysis was performed based
on the year of publication, research design, education level, learning model, instruments,
and analysis techniques. Second, a bibliometric analysis was conducted using VOSviewer
software. The units of analysis were author keywords and index keywords. The
calculation method used full counting, and the minimum threshold for term occurrence
was set at three or more times. This analysis was used to map the interrelationships
between topics, dominant trends, and research clusters. In addition, to ensure the quality
of the synthesized literature, a quality appraisal was conducted using the Mixed Methods
Appraisal Tool (MMAT). This instrument enables the assessment of quantitative,
qualitative, and mixed-methods studies. The results of the quality appraisal indicated that
the majority of articles had a low to moderate risk of bias, making them suitable for
generalizing the findings.

» RESULT AND DISSCUSSION

The initial search conducted by researchers resulted in 117 articles relevant to the
topic of critical thinking skills. However, after going through a selection process that
includes screening based on inclusion and exclusion criteria such as topic suitability, year
of publication, type of article, and relevance to the guided inquiry learning model, the
number of articles that meet the final requirements is 27. These selected articles are then
further analyzed in a systematic review.

The 27 articles that met the inclusion criteria in this systematic review were
published in various national and international journals relevant to the theme of applying
Guided Inquiry to enhance critical thinking skills in learning. The articles cover a variety
of approaches, ranging from the development of learning tools such as Student Work
Sheet and e-modules based on Guided Inquiry (Fitriani, 2020; Safitri et al., 2022;
Novarensa, 2023), the application of specific strategies such as gallery walk and STEM
integration (Ramadhani et al., 2022; Syukri et al., 2023), to the study of the effectiveness
of using the Guided Inquiry model in various levels of education (Aras et al., 2020; Istiana
et al., 2021; Samadun et al., 2021). Some articles also focus on training critical thinking
skills through a lesson study approach (Isnawati et al., 2021) or the use of technology
such as virtual labs and Google Classroom (Ocvianti et al., 2022). In addition, there are
also studies that analyze research trends related to critical thinking in physics education
in Indonesia more broadly (Adi et al., 2021). Based on the results of these studies, the
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majority show that the application of the Guided Inquiry model consistently improves
students' critical thinking skills, encompassing aspects such as interpretation, analysis,
evaluation, inference, explanation, and reflection, in accordance with Facione's critical
thinking indicators. This increase occurs because the Guided Inquiry model allows
students to actively observe, formulate problems, conduct experiments, collect and
analyze data, and draw conclusions independently and collaboratively. Thus, all articles
analyzed corroborate that Guided Inquiry is one of the effective learning models for
building students' critical thinking skills, especially in physics learning, which
emphasizes scientific processes.

The relationship between the two articles was identified through an analysis of their
titles and abstracts. This identification is achieved by paying attention to the scope of
references and the focus of the discussion, which reveals thematic linkages, thereby
enabling a more systematic and effective clustering process. Based on the mapping results
obtained using VOSviewer software, a visualization network is created that displays
keywords interconnected between articles. Words that often appear together or have a
close meaning are then grouped into the same cluster. Thus, articles with similar
keywords will be incorporated into a single cluster, as visualized in Figure 2.
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Figure 2. VOSviewer screenshot on word relevance

The VOSviewer visualization map can also be used to highlight research gaps in
the analyzed literature. The mapping results show that clusters with the keyword
“practicality” are relatively far from the core clusters that emphasize the “guided inquiry
model” and “critical thinking.” This distance indicates that research on the effectiveness
of Guided Inquiry focuses more on the conceptual and experimental domains. At the same
time, studies on the practical aspects of implementing this model in the classroom are still
rare. In other words, there is an imbalance between the development of a strong
theoretical model and research discussing its real implementation by teachers in the field.
This confirms the opportunity for further research to examine strategies, challenges, and
practical solutions in integrating Guided Inquiry into everyday physics learning practices,
so that this model is not only effective in theory but also applicable in the context of real
education. Based on Figure 2, the following table presents clusters in physics critical
thinking skills research, organized by color and keyword linkage, as commonly used in
bibliometric analysis.
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Table 1. Clusters in critical thinking skills research

| 1899

Céléfctﬁr E;;/TV%% Cluster Description

Dark guided inquiry This cluster focuses on inquiry-based learning models,

Blue model, critical particularly guided inquiry models, which are a crucial
thinking, inquiry approach in physics education. The keywords critical
learning model, thinking and inquiry learning model indicate that this
physics, stage research examines how these models are used to improve

learners' critical thinking skills in physics, including the
stages in their application.

Yellow indicator, learning  This cluster indicates research that is more focused on
process, physics, indicators and learning processes in the context of critical
feasibility thinking skills. Feasibility is a related keyword, indicating

that this research also considers the practical
implementation of learning models in the physics
classroom, including an evaluation of their effectiveness in
improving critical thinking skills.

Light critical thinking This cluster focuses on developing learners' critical thinking

Green ability, data skills and applying data analysis techniques in physics
analysis, data research. Keywords such as data analysis technique and
analysis technique, practicality indicate that this study also examines evaluation
term, practicality =~ methods and data collection practices to assess critical

thinking skills. The term shows the importance of proper
terminology in studies related to critical thinking skills.

Light ability, stage, This cluster relates to critical thinking skills (ability) and

Blue Google Scholar, stages of the learning process (stage). It also includes

guided

Google Scholar, which may point to important literature
sources relevant to this topic. The word guided refers to the
guidance aspect in the guided inquiry model to help
learners develop critical thinking skills in physics.

The VOSviewer tool also provides a density map visualization of the results of
bibliometric analysis using VOSviewer, which shows the frequency and relevance of
keywords in research on critical thinking skills in physics education, particularly those
related to guided inquiry, as illustrated in the following figure.

ided inquiry mode

critical thinking

Figure 3. VOSviewer screenshot of density visualization
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The density map image from the VOSviewer analysis displays the keywords that
appear most frequently in the guided inquiry-based physics research on critical thinking
skills. The bright yellow color marks the main keywords, such as critical thinking and the
guided inquiry model, while the green and blue colors show supporting keywords, such
as learning process, indicator, and feasibility. This visualization indicates that the research
focus is on developing critical thinking through a guided inquiry approach in physics
learning.

Aspects of Research Methods and Design

Based on the review's results, the most dominant research method employed was
quantitative, utilizing a quasi-experimental design. In addition, some articles also used
R&D, qualitative, and mixed methods approaches according to their respective research
objectives. The following is a recapitulation table of research methods and designs.

Table 2. Recapitulation of research methods
Type of Research Number of

Method Articles Description

Quantitative 17 Predominantly uses a quasi-experimental design
with a pretest-posttest approach.

Qualitative 2 Used for in-depth exploration, such as interviews
or process observations.

Mixed Methods 3 Combines quantitative and qualitative data,
usually tests and interviews.

Research and 5 Generally used to develop guided inquiry-based

Development (R&D) teaching tools.

Table 3. Recapitulation of research design
Type of Research Number of

Design Articles Description

Quasi-Experiment 14 Most commonly used, comparing experimental
and control classes.

Pre-Eksperiment 3 Without a control group, only measures changes
after treatment.

Deskriptive 2 Explains the phenomenon or learners' perceptions
of the guided inquiry model.

4D / ADDIE / Borg & 8 Used in R&D studies to develop and test the

Gall validity of products.

Based on an analysis of 27 selected articles, it was found that quantitative methods
with quasi-experimental designs were most commonly used to assess the effectiveness of
the Guided Inquiry model in improving critical thinking skills. The most common design
was a pretest—posttest control group with statistical analyses such as t-tests and N-Gain,
which allowed for measurable and systematic measurement of the direct impact of the
treatment. However, quasi-experimental designs have inherent weaknesses, particularly
the absence of strict randomization, which can lead to selection bias and limitations in
controlling for external variables. These conditions can affect the internal validity of the
research, as the improvement in critical thinking skills cannot be entirely attributed to the



Jurnal Pendidikan MIPA, 26 (3), 2025, 1893-1908 | 1901

application of Guided Inquiry. The field's reliance on quasi-experimental designs also
impacts external validity, as generalizing the results to broader educational contexts still
needs to be done with caution. Thus, although the majority of studies support the
effectiveness of Guided Inquiry, further research using pure experimental designs or
longitudinal approaches is needed to provide stronger and more comprehensive evidence
regarding the sustainability of this model's influence.

In addition, several studies also adopted a research and development (R&D) design,
particularly in the development of guided inquiry-based teaching tools, such as student
worksheets, modules, or interactive media, using development models like ADDIE, 4D,
or Borg & Gall. Mixed methods and qualitative approaches are also employed, although
not dominant, to explore learners' perceptions and examine the learning process. This
reflects that research in this field is not only result-oriented, but also on developing
contextual and applicable learning innovations.

Aspects of Research Subjects

Based on the analysis results, it is evident that the most dominant research subjects
in studies related to guided inquiry and critical thinking skills are high school students,
particularly at the X grade level. This is because at this level, students are introduced to
physics concepts that are more complex and require higher-level thinking skills. In
addition, at this level, students are considered to have sufficient cognitive abilities to
follow the inquiry-based learning process actively and independently.

others
4%

) 5 __Junior High
College v /' \ School
| 18%

Senior High School
63%

Figure 4. Distribution of research subjects

In addition to high school students, there are also several studies involving junior
high school students and physics education students as subjects. Research on junior high
school students generally aims to instill inquiry experiences from an early age. In contrast,
research on university students focuses more on developing teaching tools or training
prospective teachers in critical thinking skills. However, the dominance of research at the
high school level shows that this level is a “hot spot” for the application of Guided
Inquiry. This condition is understandable because the high school physics curriculum
begins to include abstract and complex concepts, while at the same time, students are at
the formal operational stage of cognitive development, which is relatively ready to
respond to inquiry-based learning. In addition, high school is a strategic level in preparing
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students for higher education, so critical thinking skills are seen as an important
competency that must be developed. This dominance implies that physics education at
the junior high school and university levels still has considerable room for improvement
through research. At the junior high school level, the Guided Inquiry model may need to
be modified to be simpler and more contextual in order to suit the cognitive abilities of
students who are still transitioning to formal thinking. Conversely, in higher education,
especially in physics education study programs, Guided Inquiry can be adapted into an
advanced inquiry form that emphasizes experimental design, small-scale research, and
more in-depth critical reflection. Thus, these findings indicate the need for differentiation
in the application of Guided Inquiry across educational levels so that the potential for
developing critical thinking skills can be optimized.

Aspects of Data Collection Instruments

Based on the analysis of 27 articles that discuss the role of guided inquiry in
improving critical thinking skills in physics learning, it is known that the most widely
used instrument is a description or essay test. The following diagram illustrates the
distribution of data collection instruments used.

18
16
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12

10
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0 B e
Description Test Multiple Choice  Observation Questionnaire Interview

Figure 5. Distribution of data collection instruments

Description tests are used because they are considered capable of exploring
students' critical thinking skills in greater depth, such as the ability to analyze, evaluate,
and provide arguments based on physics concepts. These instruments are generally
developed independently by researchers based on indicators tailored to the characteristics
of the material being taught. However, the use of essay tests also has weaknesses,
including the potential for subjectivity in the assessment process and the tendency for
students to write answers that meet the teacher's expectations rather than authentically
representing their way of thinking. Therefore, diversification of assessment instruments
is needed to obtain a more holistic picture. A relevant alternative is performance-based
assessment, such as assigning students to design follow-up experiments or solve open-
ended problems, which allows for the measurement of creativity and knowledge
application. Additionally, portfolio assessments that compile various student work over a
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specified period can also demonstrate the development of critical thinking more
comprehensively, particularly in the dimensions of self-regulation and reflection. Thus, a
combination of written tests, performance-based assessments, and portfolios will provide
a more balanced evaluation of students’ critical thinking skills.

In addition to description tests, some studies also use multiple-choice instruments
with HOTS (Higher Order Thinking Skills)-based question types, although the number is
smaller. This instrument is generally used because it is easier to score and more efficient
when applied on a large scale. Some articles also complement the quantitative instruments
with observation sheets, questionnaires, or interviews, especially in R&D or mixed-
methods studies, to gain a more comprehensive understanding of the process and learners'
responses to guided inquiry learning.

The dominance of test instruments shows that the researchers' main focus is on
measuring critical thinking skills directly and objectively. This is in accordance with the
research objectives that aim to assess the extent to which the guided inquiry model can
improve students' critical thinking skills in understanding and solving physics problems.

Aspects of Data Collection Instruments

In studies that examine the effectiveness of guided inquiry models on students'
critical thinking skills in physics learning, the most widely used data analysis method is
inferential statistical analysis, specifically the t-test. This test is used to compare pretest
and posttest results between experimental and control groups. In addition, the N-Gain
calculation method is also widely used to determine the improvement of students' critical
thinking skills after guided inquiry-based learning treatment.

Some other studies employ quantitative descriptive analysis, such as calculating the
average, percentage, and standard deviation, particularly in studies that do not use a
control group or focus solely on one experimental group. In the context of research and
development (R&D), data is analyzed using validity, practicality, and effectiveness rating
scales, both through expert assessments and learner responses. In qualitative or mixed-
methods research, researchers also employ thematic or descriptive qualitative analysis of
the results from interviews and observations.

Table 4. Data analysis methods
Type of Research Number of

Method Articles Description

T-test 14 Used to test the difference in scores between the
pretest and posttest in two groups.

N-Gain 10 Used to measure the improvement of learning
outcomes after treatment.

Quantitative 5 Includes mean, percentage, and standard deviation.

Descriptive Analysis

Validity/Practicality 4 Generally used in R&D research.

Score

Thematic/Qualitative 2 Used to interpret non-numerical data such as

Analysis interview or observation results.

The data in the table shows that the majority of studies used inferential statistical
analysis, specifically the t-test and N-Gain, to measure the effectiveness of the guided
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inquiry model in improving students' critical thinking skills quantitatively and
measurably.

Linkage of Guided Inquiry Syntax and Critical Thinking Skills Indicators

Each syntax in the Guided Inquiry model has a close relationship with critical
thinking indicators according to Facione (1990), and consistently contributes to
improving students' critical thinking skills. The relationship between Guided Inquiry
syntax and critical thinking indicators can be seen clearly in the following table.

Table 5. Linkage of guided inquiry syntax and critical thinking indicators
Syntax Indicators

Guided Re_lated Most Average Source of Findings
. Indicators Improvement
Inquiry Improved
Problem Interpretation, Interpretation ~70% Avras et al. (2021); Putri et
orientation Explanation al. (2022); Lindriani et al.
(2023); Sari et al. (2023)
Formulate Inference, Inference 0.68-0.72 Ramadhani et al. (2023);
hypothesis Evaluation Rahma et al. (2022); Tyas
et al. (2023); Haris et al.
(2025)
Collectdata  Analysis, Explanation 0.71-0.76 Isnawati et al. (2022);
Explanation Safitri et al. (2024);
Fitriani (2022); Ocvianti et
al.(2021)
Analyze data  Evaluation, Evaluation 0.72-0.77 Istiana et al. (2023). Safitri
Self-Regulation et al. (2023); Sutiani et al.
(2023); Novarensa (2024)
Formulate Inference, Self-Regulation ~65% Pertiwi et al. (2023);
conclusion Explanation, Samadun et al. (2022);
Self-Regulation Sintiawati et al. (2023);

Isnawati et al. (2020)

In the first syntax, namely orientation to the problem, interpretation and explanation
indicators are most often sharpened because students are required to understand the
phenomenon or context of the problem. The increase in interpretation indicators is
recorded on average to reach around 70%, as seen in the research of Aras et al. (2021),
Putri et al. (2022), and Lindriani et al. (2023).

Furthermore, at the stage of formulating hypotheses, students are trained to make
initial guesses based on prior knowledge, which involves inference and evaluation skills.
The inference indicator improved with an N-Gain between 0.68 and 0.72, as reported in
the studies of Ramadhani et al. (2023) and Rahma et al. (2022). The syntax of collecting
data is closely related to the activities of observation and recording information, which
encourage the development of analysis and explanation skills. The explanation indicator
shows the highest improvement at this stage, with an average N-Gain between 0.71 to
0.76, as shown by Isnawati et al. (2022) and Safitri et al. (2024).

In the syntax of analyzing data, the dominant critical thinking skills are evaluation
and self-regulation, because students are asked to assess the results of experiments and
reflect on their thinking process. The evaluation indicator shows the most improvement
across all articles, with an average N-Gain of between 0.72 and 0.77, as demonstrated in
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the studies by Istiana et al. (2023) and Safitri et al. (2023). Finally, in the stage of
formulating conclusions, students are guided to draw conclusions based on data and
learning experiences. This is related to the indicators of inference, explanation, and self-
regulation, with the highest increase observed in the self-regulation indicator, at around
65%, as reflected in the studies by Pertiwi et al. (2023) and Sintiawati et al. (2023).

Overall, the results of this study demonstrate that the Guided Inquiry model is
capable of developing nearly all dimensions of Facione's critical thinking skills, with
varying emphases depending on the syntactic stage being focused on in learning. The
evaluation indicator experienced the greatest and most consistent improvement. This is
understandable because in physics learning, the Guided Inquiry process naturally
encourages students to continuously compare experimental results (empirical data) with
existing hypotheses or theories (theoretical frameworks). The activities of comparing,
assessing suitability, and interpreting the meaning of data are at the core of evaluation
skills, so this indicator is integrated into almost every stage of learning. Conversely, the
self-regulation indicator tends to experience the smallest increase in value. This condition
is likely due to the design of student worksheets, which generally do not include
metacognitive questions, time constraints that often cause teachers to skip the reflection
phase, and limitations in assessment instruments that are unable to effectively capture
aspects of self-regulation. Thus, although Guided Inquiry is theoretically reflective, the
implementation of deep reflection in physics classroom practice is still relatively
neglected.

These findings have clear practical implications for physics teachers. First, student
worksheets need to be modified so that they not only guide the inquiry process but also
stimulate self-reflection. One strategy that can be implemented is to add a Reflection
Journal session at the end of each Guided Inquiry activity, with prompting questions such
as: “Which part of this experiment was the most difficult for me?”, “What strategies did
I use to overcome that difficulty?”, and “If I were to repeat this, what would I do
differently?”. Second, assessment strategies can also be expanded through the use of
process-based formative assessment. For example, teachers can ask students to submit
draft conclusions for peer review. This peer review process emphasizes the improvement
of arguments and the quality of reasoning, thereby directly training the aspect of self-
regulation in critical thinking. With these concrete steps, the dimension of self-regulation
that has been neglected can be more integrated into Guided Inquiry learning practices.

= CONCLUSION

The results of a systematic review of 27 articles indicate that the guided inquiry
model makes a significant contribution to enhancing Indonesian students' critical thinking
skills in physics learning. The main findings indicate that the application of this model is
primarily carried out at the high school level, employing a quantitative approach,
particularly a quasi-experimental design. The dominant instrument used is a description
test, which is effective for measuring critical thinking dimensions such as evaluation,
inference, and explanation. In general, the guided inquiry model has been proven to
encourage students to be more active in the learning process and develop higher-order
thinking skills in accordance with the demands of the 21st century.

However, this study also has several limitations. In addition to the focus of the
analysis, which only covers articles published between 2018 and 2025 and the dominance
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of quantitative studies, another major limitation is that no comprehensive formal quality
assessment of the analyzed articles was conducted. This implies that the strength of the
claim regarding the effectiveness of Guided Inquiry still depends on the assumption that
all studies included have equivalent methodological quality.

Further research recommendations are specifically designed to address the
identified gaps. First, research needs to be conducted that focuses on developing and
testing interventions specifically targeting the improvement of self-regulation indicators
within the Guided Inquiry framework, for example, by incorporating structured reflective
components into student worksheets. Second, qualitative or ethnographic studies are
necessary to understand the real challenges faced by teachers in implementing this model
in crowded and time-constrained classrooms, so that implementation strategies can be
more contextually relevant and applicable. Thus, this study makes an important
contribution in the form of a systematic mapping of the literature related to the application
of Guided Inquiry, while also opening up directions for further research that is more
focused and relevant to the needs of physics education in Indonesia.
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