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Abstract: Students’ critical thinking and science process skills remain limited, partly
because existing worksheets are not fully aligned with specific learning strategies, such
as guided inquiry. This study examined differences in critical thinking and science
process skills among high school students using guided inquiry-based and conventional
worksheets on environmental change. A quasi-experimental method with a non-
equivalent posttest-only control group design was employed. The study involved 70
tenth-grade students from a high school in Surakarta, comprising 36 students in the
experimental class and 34 in the control class. The experimental class used guided
inquiry worksheets, while the control class used conventional worksheets. Learning was
conducted over four sessions totaling six lesson hours. Data were collected through
essay tests and analyzed using Welch's t-test due to non-normality. The results showed
significant differences in critical thinking (Sig. = 0.003) and science process skills (Sig. <
0.001), with higher scores in the experimental class. Cohen’s d indicated medium and
large effects, respectively.

Keywords: Critical Thinking Skills; Environmental Change; Guided Inquiry; Science
Process Skills; Worksheet.

Copyright ©2026 Bioeduca: Journal of Biology Education

*Corresponding Author: Kistantia Elok Mumpuni (kistantiaelok@staff.uns.ac.id),
Program Studi Pendidikan Biologi, Fakultas Keguruan dan limu Pendidikan, Universitas
Sebelas Maret, Surakarta, Indonesia.

Submitted : July 07, 2026
Received in revised form : August 15, 2026
Accepted . September 15, 2026
Published by:

Department of Biology Education, Faculty of Science and Technology, Universitas Islam Negeri
Walisongo Semarang, Semarang, Indonesia.
Email: bioeduca@walisongo.ac.id

This work is licensed under a Creative Commons Attribution-ShareAlike 4.0 International License

https://journal.walisongo.ac.id/index.php/bioeduca [133


https://portal.issn.org/resource/ISSN/2715-7490
https://creativecommons.org/licenses/by-sa/4.0/deed.en

Bioeduca: Journal of Biology Education — Vol. 8 (2) 2026

Introduction

Learning in the 21st century requires students not only to mastering factual
knowledge, but also to be able to analyze, evaluate, and solve problems logically through a
reflective thinking process (Hastuti, 2021) Critical thinking skills are one of the main
competencies that need to be developed in modern education because they help students
assess information, draw rational conclusions, and make evidence-based decisions
(Mardhiyah et al., 2021) Along with creativity, communication, and collaboration, critical
thinking skills are an important part of the competencies needed to deal with the
complexities of life in the global era (Redhana, 2019) In science learning, the development
of critical thinking is inseparable from science process skills such as observing, conducting
experiments, collecting, and analyzing data that shapes students' scientific thinking
(Azzahra et al., 2024).

Several studies show that the critical thinking skills of high school students in
Indonesia are still in the low category. Azrai et al. (2020) reported that high school students
in East Jakarta still have difficulties in analyzing and evaluating science problems
independently. Research by Septiany et al. (2024) also shows that students' analysis,
inference, and evaluation skills in biology learning are still dominated by the low category.
In addition, students' science process skills have not been developed optimally. Elvanisi et
al. (2018) reported that the skills of formulating hypotheses and designing experiments
were still in the low category, while Kusuma & Rusmansyah (2020) showed that most
students had science process skills in the low category.

The low of critical thinking and science process skills are inseparable from the
characteristics of learning that take place in the classroom. The teaching materials used are
still dominated by material summaries and routine practice questions, so it does not
provide space for students to explore problems and scientific investigations (Husna et al.,
2020) Activities involving scientific processes such as designing experiments, analyzing data,
and evaluating results are also rarely done in science learning (Purnamasari et al., 2021).
Rusyady (2022) found that science textbooks only contain a limited portion related to
science process skills and have not actively involved students in the scientific process. This
condition is strengthened by learning practices that are still teacher-centered, so that
students tend to passively receive information and are less trained to develop analysis and
evaluation skills through discussion and investigation (Firmansyah & Jiwandono, 2022). The
limitations of inquiry-based learning approaches also limit students' opportunities to
develop high-level thinking skills that are relevant to the demands of 21st century learning
(Arifin et al., 2025).

Environmental change material has characteristics that are suitable for guided
inquiry-based learning because it not only requires an understanding of concepts, but also
students' ability to identify environmental problems, interpret evidence, analyze the
relationship between causes and impacts, and formulate alternative solutions. Problems
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such as water pollution and waste management can be observed through real phenomena
and observational data, thus providing context for students to conduct direct investigations
(Atikasari, et al., 2012). In the process, students need to carry out scientific activities such
as observing, measuring, classifying, predicting, analyzing data, drawing conclusions, and
communicating the results of investigations. These characteristics make environmental
change material relevant for learning that provides opportunities for students to build
evidence-based understanding while developing critical thinking skills and science process
skills (Stevenson, 2007). This material requires teaching materials that not only present
information, but also provide scaffolding systematically so that students can undergo a
directed investigation process.

To address this issue, guided inquiry-based student worksheets serve as an effective
alternative. The guided inquiry model provides students with the opportunity to conduct
investigations through structured stages, starting from formulating problems to drawing
conclusions (Maknun, 2020). Through these stages, students are encouraged to observe
phenomena, collect information, analyze data, and reflect on the results obtained so that
critical thinking skills can develop systematically (Wulandabhri et al., 2025). Guided inquiry
is also closely related to the development of science process skills because students are
directly involved in scientific activities such as formulating hypotheses, determining
variables, and interpreting data (Deli et al., 2017). Thus, integrating the specific syntax of
guided inquiry into structured student worksheets offers potential for improving the quality
of school science education, including critical thinking and science process skills

A number of studies have examined the application of guided inquiry in science
learning at the high school level. Wulandari (2017) showed that the guided inquiry model
was able to improve students' high-level thinking skills and science process skills, while
Gusmardin et al. (2019) reported that guided inquiry combined with scaffolding prompting-
guestioning had a significant effect on science process skills. The findings show that guided
inquiry is effective in developing scientific thinking skills through the investigation process.
However, most studies still apply guided inquiry as a learning model without integrating the
syntax in its entirety into the student worksheet. Most previous studies have focused on
guided inquiry as a learning model, while relatively fewer studies have examined the
integration of its complete syntax into student worksheets. The research context using
student worksheet integrated syntax guided inquiry on these two skills in biology learning
has not been widely done.

Although previous studies have demonstrated the effectiveness of guided inquiry in
developing students’ critical thinking and science process skills, most studies have focused
on guided inquiry as a learning model rather than on the integration of its complete syntax
into a student worksheet as a structured learning scaffold. Therefore, the novelty of this
study lies in the development and empirical examination of a guided inquiry-based student
worksheet that explicitly and systematically integrates the complete guided inquiry stages
to scaffold students throughout the investigation process. Importantly, the present study
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compares this structured worksheet with a conventional worksheet within the same guided
inquiry learning model. This design allows the study to examine the contribution of the
worksheet structure itself in facilitating students’ critical thinking and science process skills,
rather than merely examining the effect of the guided inquiry model. The worksheet is
further reflected in the simultaneous examination of these two skills in high school biology
learning on environmental change topics, a context that requires students to interpret
environmental phenomena, investigate evidence, and formulate evidence-based solutions.
Based on the results of the study and the research gaps, this study aims to determine
the difference in the use of guided inquiry-based student worksheet on the critical thinking
skills and science process skills of high school students on environmental change topics.

Methods

This study uses a quantitative approach with a quasi-experimental method. The
independent variable of this study is the application of student worksheet based on guided
inquiry. The bound variables of this study are students' critical thinking skills and science
processes on environmental change topics. The research design used was a nonequivalent
posttest-only control group design. The research design can be seen in Table 1.

Table 1.
Nonequivalent Research Design Posttest-Only Control Group Design.
Groups Treatment Posttest
Experiment X 0]
Control C 0]

(Source: Fraenkel et al., 2012)

X :Learning that applies the guided inquiry model with student worksheet based on guided inquiry.
C :Learning that applies the guided inquiry model with conventional student worksheet.
O :Posttest Critical Thinking and Science Process Skills

This research was carried out in one of the Surakarta high schools. The population in
this study included all students of class X. The sample in this study was two classes X which
were selected as the experimental class and the control class. Sampling was carried out by
cluster random sampling by conducting normality and homogeneity tests on the odd-
semester Biology score. The results of the normality test showed a significance value of >
0.05 which means that all classes have normal values. The results of the homogeneity test
also showed a significance value of > 0.05 which indicates that all classes have
homogeneous values. Following random class selection, Class X-3 was designated as the
experimental group and Class X-2 as the control group. While both groups were taught using
the guided inquiry model, the experimental group utilized student worksheets explicitly
structured around guided inquiry syntax, whereas the control group used conventional
worksheets. The treatment was conducted in four meetings, with a total duration of 6
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lesson hours (JP) for each class. Both classes received the guided inquiry learning model,
while the experimental and control classes differed in the type of student worksheet used.

In this study, the conventional student worksheet refers to the worksheet used in the
control class that does not explicitly and systematically integrate the complete syntax of
guided inquiry. The conventional worksheet still contains supporting information, activity
instructions, questions, and observation and data collection activities; however, these
activities are not explicitly organized according to the complete stages of guided inquiry. In
contrast, the guided inquiry-based student worksheet systematically integrates the stages
of guided inquiry as scaffolding to support students throughout the investigation process,
including identifying phenomena and problems, exploring information, formulating
problems, collecting and analyzing data, presenting the investigation results, drawing
conclusions, and evaluating the investigation process. The distinction between the two
worksheets lies in their structure in facilitating the inquiry process, while both classes
receive learning through the guided inquiry model.

The data collection technique used essay tests to measure students’ critical thinking
and basic science process skills. The critical thinking test consisted of 12 essay items
developed based on five indicators proposed by Ennis (1996), namely elementary
clarification, basic support, inference, advanced clarification, and strategy and tactics. The
basic science process skills test consisted of six essay items developed based on six
indicators proposed by Padilla (1990), namely observing, measuring, inferring, classifying,
predicting, and communicating. The items were developed by aligning the question content
with the indicators of each skill and the environmental change material. Each item was
accompanied by a scoring rubric to ensure consistent assessment of students’ responses.

Before the instruments were administered, the test items were reviewed through
expert judgment to assess their content validity. The experts evaluated the relevance of
each item to the intended indicator, the suitability of the item with the environmental
change material, the clarity of the question, and the appropriateness of the scoring rubric.
The instruments were revised based on the experts’ suggestions before being subjected to
empirical validity and reliability testing. The empirical validity test was conducted using
Pearson product-moment correlation, while reliability was assessed using Cronbach’s alpha.
The results showed that the items met the required validity criteria, with significance values
< 0.05. The reliability coefficients were 0.89 for the critical thinking skills instrument and
0.81 for the basic science process skills instrument, indicating high reliability.

Data were analyzed using jamovi (version 2.7.31). Normality and homogeneity of
variance were assessed using the Shapiro—Wilk and Levene’s tests (a= 0.05), respectively.
Because the data deviated from normality, hypothesis testing for critical thinking skills and
scientific processes was conducted using Welch’s t-test, with p < 0.05 indicating a
statistically significant difference between the experimental and control groups. Welch’s t-
test was selected because it effectively handles unequal variances while remaining robust
against non-normal data for sample sizes N>30. The analysis was conducted using jamovi
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(The jamovi project, 2021), which utilizes R to adjust the degrees of freedom appropriately
for both variables.

Results & Discussion

A. The Effect of Guided Inquiry Learning with Guided Inquiry-Based Student Worksheet
on Critical Thinking Skills

The results of the posttest of critical thinking skills in the control class and the
experimental class were then analyzed using a prerequisite test, namely the normality and
homogeneity test. This test is performed to ensure that the data is distributed normally and
homogeneously, so that it can be used to proceed to the hypothesis testing stage using the
t-test. After the normality test was performed, the significance value of the posttest data
for the critical thinking skills of the experimental class was 0.008 and the control class was
< 0.001. The results of the normality test are presented in Table 2.

Table 2.
Normality Test Results for Critical Thinking Skills Posttest.
Data Sig. Conclusion
Critical Thinking Skills Experimental class 0.008 Non-normally distributed
Control class <0.001 Non-normally distributed

Since the critical thinking posttest data were non-normally distributed, hypothesis
testing proceeded with Welch’s t-test. This robust parametric test accommodates non-
normal data (N>30) and adjusts for unequal variances without requiring a formal
homogeneity test. Based on the results of the analysis, the significance value of the critical
thinking skill posttest was 0.003, which means that the significance value < 0.05. This figure
shows that there is a significant difference between the experimental class and the control
class. The results of the Welch's t-test for critical thinking skills are presented in Table 3.

Table 3.
Welch's t-test results for Critical Thinking Skills Posttest.
Data Statistic df Sig. Effect size
Critical Thinking Skills 3.16 55.7 0.003 Cohen's d 0.760

Table 3 shows that Welch'’s t-test revealed a statistically significant difference between
the two groups, with a medium effect size (Cohen’s d = 0.76), indicating that the guided
inquiry-based worksheet meaningfully improved students' critical thinking skills compared
to conventional worksheet. Aswirna et al. (2024) stated that the provision of guided inquiry-
based student worksheet as scaffolding in learning is able to improve students' critical
thinking skills. Student worksheet based on guided inquiry contains a series of questions
and activities that encourage students to observe phenomena, collect and analyze data,
and discuss results reflectively, so that the critical thinking process can be facilitated more
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systematically (Wulandabhri et al., 2025). Thus, the average posttest score of critical thinking
skills in the experimental class was higher than that of the control class.

The difference in critical thinking skills between the two classes can be explained
based on the differences in the structure of the student worksheet used during the learning
process. Student worksheet based on guided inquiry not only assigns tasks to students, but
also provides gradual scaffolding to guide students in facing problems, collecting evidence,
analyzing information, evaluating investigation results, and drawing conclusions based on
evidence. The series of activities provides students with the opportunity to be directly
involved in the thinking process that is part of critical thinking skills (Maknun, 2020). In
contrast, conventional student worksheet that do not fully integrate the guided inquiry
syntax provide more limited direction in connecting each investigation activity with the
thought process. The advantages of guided inquiry-based student worksheet in this study
are not solely due to the existence of practicum activities, but also by the structure of
student worksheet which systematically guides students to use evidence in solving
problems and making decisions. For more detailed posttest average data for each critical
thinking skill indicator, it is presented in Figure 1.

Figure 1.
Comparison of Posttest Average by Critical Thinking Skill Indikator.
12,00 11,11 11,11
10,61
9,82
10,00
8,00 7,61 7.06 7,33 —=
6,36 6,45~
6,00
4,00
2,00
0,00
Elementary Basic Support Inferences Advanced Strategy and
Clarification Clarification Tactic

H Control M Experiment

Based on Figure 1, overall each indicator of critical thinking skills of the experimental
class was higher than that of the control class. This shows that guided inquiry learning
assisted by guided inquiry-based student worksheet affects students' critical thinking skills.

In the elementary clarification indicator, the experimental class showed better results
than the control class with an average posttest score of 11.11 and 10.61. The high scores in
both classes show that this skill is the most basic critical thinking skill so that it is relatively
easier to practice than other indicators. However, the experimental class still obtained
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higher results because the guided inquiry-based student worksheet directed students from
the orientation stage to identify and focus on the problems to be investigated. These results
are in line with the research of Ridzal et al. (2023) which showed that the application of
guided inquiry had a strong influence on the critical thinking skills of biology students with
an average effect size of 1.866 (strong effect). Annisa et al. (2021) also reported that the
guided inquiry model was able to improve students' critical thinking skills as seen from the
increase in pretest to posttest scores.

The difference in results was also seen in the basic support indicator, where the
experimental class obtained an average posttest score of 7.61, while the control class was
6.36. The experimental class demonstrates that guided inquiry-based worksheets enable
active investigation, better training students to collect and evaluate evidence-based
information. On the other hand, conventional student worksheet is more oriented to the
information that is already available, so that students' opportunities to develop these skills
become more limited. These findings are in line with the research Firdaus & Wilujeng
(2018) which shows that the use of guided inquiry-based student worksheet produces
better critical thinking skills compared to the use of conventional student worksheet.

The inference skills also showed superiority in the experimental class with an average
posttest score of 11.11, while the control class obtained a score of 9.82. These results show
that the stages of data analysis and conclusion drawing in guided inquiry-based student
worksheet are able to train students to build logical conclusions based on empirical data. In
contrast, in the control class, the process of drawing conclusions is more directed by the
teacher, so that students' opportunities to develop inference skills independently are more
limited. The results of this study are supported by Irwanto et al. (2024) who found that
guided inquiry learning combined with problem solving is able to significantly improve
critical thinking skills. Ningsih (2025) also shows that the inquiry approach has a huge
influence on students' inference skills.

The advanced clarification indicator showed a relatively small difference between the
experimental and control classes, with mean scores of 7.33 and 7.06, respectively. This
finding may indicate that although the guided inquiry-based worksheet provided
opportunities for students to investigate environmental problems and develop explanations
based on evidence, students still required more explicit practice in elaborating and
clarifying the reasoning underlying their conclusions. This is important because advanced
clarification requires students not only to identify or provide an explanation but also to
examine and clarify the basis of an explanation. Nugroho et al. (2021) reported that
advanced clarification was less frequently represented in the questions analyzed in a high
school chemistry textbook than other critical thinking indicators, suggesting that students
may receive fewer opportunities to practice this aspect of critical thinking during learning.
Therefore, the relatively small difference observed in the present study may be related to
the limited opportunity for students to repeatedly engage with tasks that specifically
require further clarification and examination of their reasoning. This interpretation is also
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supported by Isra et al. (2025), who demonstrated that learning activities supported by an
e-worksheet specifically designed to target the advanced clarification indicator can enhance
students’ critical thinking skills. Accordingly, future implementation of guided inquiry-based
worksheets on environmental change should provide more explicit scaffolding for advanced
clarification, particularly through follow-up questions that require students to elaborate the
reasons for their conclusions, examine alternative explanations, and justify their
interpretations based on the evidence obtained. Such targeted activities may provide
students with more opportunities to develop advanced clarification alongside the inquiry
process.

The advantage of the experimental class was also seen in the strategy and tactics
indicators, with an average posttest score of 6.78, while the control class obtained a score
of 6.45. These results show that guided inquiry-based student worksheet provides
opportunities for students to formulate solutions to environmental problems based on the
evidence that has been obtained during the investigation. In contrast, in conventional
learning, student involvement in the decision-making process is still relatively limited. These
findings are supported by research by Nurliana et al. (2023) which states that learning that
is still teacher-centered causes strategies and decision-making skills to develop less than
optimal because students do not get enough opportunities to think and determine
solutions independently.

B. The Effect of Guided Inquiry Learning with Guided Inquiry-Based Student Worksheet
on Science Process Skills
Prior to hypothesis testing, posttest data for science process skills were evaluated for
normality. Results showed that scores for both the experimental and control classes were
non-normally distributed (p < 0.001; Table 4). Because the assumption of normality was
violated, the homogeneity test was omitted, and hypothesis testing proceeded directly
using Welch’s t-test.

Table 4.
Normality Results for Science Process Skills Posttest.
Data Sig. Conclusion
Critical Thinking Skills Experimental Clas <0.001 Non-normally distributed
Control Class <0.001 Non-normally distributed

Due to non-normality in the science process skills posttest data, hypothesis testing
was carried out using Welch’s t-test. As a robust parametric approach, it accommodates
non-normal data while effectively handling potential variance differences for sample sizes
N>30. Based on the results of the analysis, the significance value of the critical thinking skills
posttest was < 0.001, which means the significance value < 0.05. It shows that there is a
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significant difference between the experimental class and the control class. The results of
the Welch's t-test test for science process skills are presented in Table 5.

Table 5.
Welch's t-test results for Critical Thinking Skills Posttest.
Data Statistic df Sig. Effect size
Critical Thinking Skills 318 38.0 <0.001 Cohen's d 0.836

Table 5 shows that Welch’s t-test revealed a statistically significant difference between
the two groups for science process skills, with a large effect size (Cohen’s d = 0.836),
indicating that the guided inquiry-based worksheet substantially enhanced students'
science process skills compared to conventional worksheet. The findings are in line with the
research of Budiyono & Hartini (2016) which reported that students who learn through
guided inquiry have higher science process skills than students who follow conventional
learning.

The difference in science process skills between the experimental class and the
control class is related to the difference in the level of direction of scientific activity in the
two student worksheets. Student worksheet based on guided inquiry presents a gradual
investigation process so that students are consistently directed to make observations, make
predictions, make measurements, group information, analyze observation results, and
communicate the results of the investigation (Deli et al., 2017). Each of these stages
provides an opportunity for students to practice science process skills directly in the context
of environmental problems. Meanwhile, conventional student worksheet still allows
students to carry out observation and data collection activities, but does not provide a
complete structure of guided inquiry stages to connect these activities as a systematic
investigation process. The advantages of guided inquiry-based student worksheet in
improving science process skills can be attributed to the consistency and regularity of
students' opportunities to practice scientific skills during the learning process (Deli et al.,
2017). For more details, the average posttest data for each science process skill indicator is
presented in Figure 2.

The results showed that the predictive skills of students in the experimental class
were better than those in the control class, with an average score of 3.86 and 3.41,
respectively. These findings indicate that guided inquiry worksheets provide students
greater opportunities to formulate hypotheses and predict events using gathered
information. According to Fitriyani et al. (2017), predictive skills often do not develop
optimally because students are still rarely involved in formulating conjectures before
investigations are carried out. In contrast, the developed worksheet explicitly guides
students to make early predictions, better training this skill. This result is also strengthened
by research by Syarif et al. (2025) which shows that the application of guided inquiry
effectively improves science process skills, including predictive skills.
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Figure 2.
Comparison of Posttest Averages by Science Process Skill Indikator.
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Observing skills were one of the indicators that obtained high scores in both classes,
although the experimental class still showed better results (3.86) than the control class
(3.76). This condition shows that the skill of making observations is relatively easy to
develop when students are directly involved in investigative activities. Guided inquiry-based
worksheets direct students to systematically observe environmental changes, ensuring they
learn from their own observations rather than relying solely on teacher explanations. These
results are in line with the research of Fatmi & Sahyar (2014) which found that observation
skills obtained the highest improvement in inquiry learning. The findings are also supported
by Fitriyani et al. (2017) who stated that students' direct involvement in the observation
process is an important factor in improving observation skills.

In the measuring indicator, the experimental class obtained a higher score (3.81) than
the control class (3.56). This difference indicates that student worksheet based on guided
inquiry is able to guide students in measuring more accurately during investigation
activities. This is inseparable from the work instructions in the student worksheet which are
compiled in stages so that students are more directed when taking measurements. The
results of this study are in line with Fitriyani et al. (2017) who reported that guided inquiry
learning is able to improve skills using tools and materials because students gain direct
experience through practicum activities. In addition, measuring skills are also supported by
observation skills that have developed well during the learning process.

Compared to other indicators of science process skills, communication skills still
showed the lowest achievements, although the experimental class still scored higher (2.72)
than the control class (2.18). These results show that the skill of conveying observations
and conclusions requires more intensive training than other process skills. While these
worksheets provide opportunities to discuss and present investigation results, time
constraints may prevent the optimization of students' communication skills. This finding is
in accordance with the research of Fatmi & Sahyar (2014) which states that communication
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skills are the lowest improvement indicator because they are influenced by interaction and
cooperation between students. This interpretation is consistent with the findings of
Muslikah et al. (2025), who reported that science process skills, particularly communicating
results, improved significantly when students received progressive scaffolding through
explaining, prompting, cueing, and questioning, with questioning showing the greatest
effectiveness for communication skills. Therefore, the relatively low communicating score
in the present study suggests the need to provide more explicit and continuous scaffolding
for scientific communication within the worksheet. Practically, teachers can incorporate
guiding questions that require students to organize investigation results, explain the
meaning of the data, formulate evidence-based conclusions, and present their findings
orally or in writing. Providing repeated opportunities for presentation and feedback
throughout the inquiry process, rather than limiting communication to the final stage of the
activity, may help students develop their ability to communicate scientific findings more
effectively.

The students' inferring skills also showed a better tendency in the experimental class
with an average score of 3.67, while the control class obtained 3.50. These differences show
that the stages of data analysis in guided inquiry-based student worksheet help students
relate the results of observations with conclusions based on evidence. According to Fatmi
& Sahyar (2014), the process of drawing conclusions is the final stage in inquiry learning
that functions to integrate all research results. In line with that, Fitriyani et al. (2017)
explained that inference skills develop through data analysis and discussion activities, so
that the more actively students are involved in these two activities, the better their skills in
drawing conclusions.

The most striking score difference was seen in the classifying indicator, where the
experimental class obtained an average score of 3.31, while the control class obtained only
2.59. These findings show that guided inquiry-based student worksheet is more effective in
training students to group various environmental change phenomena based on their
characteristics. During the investigation process, students not only gather information, but
also organize it into specific categories so that the classification process takes place more
systematically. These results are in line with the research of Fitriyani et al. (2017) which
states that classification skills develop through data collection and discussion activities. In
addition, Syarif et al. (2025) also reported that guided inquiry learning provides a better
improvement in science process skills than conventional learning.

Conclusion & Recommendation

This study demonstrates that supporting guided inquiry instruction with
systematically structured student worksheets leads to significantly greater learning gains.
Analysis using Welch’s t-test confirmed statistically significant differences in the
experimental group in both critical thinking skills (p = 0.003) and science process skills (p <
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0.001). These findings show that integrating explicit inquiry syntax directly into learning
materials is crucial for optimizing student skill development, rather than relying on guided
inquiry instruction paired with conventional worksheets. Consequently, future research
should extend these findings by incorporating targeted scientific communication activities
and advanced concept elaboration into worksheet designs, while expanding testing across
broader sample sizes and science topics to enhance generalizability.
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