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ABSTRACT

The learning model is still teacher-centered and needs to use teaching materials that support the learning
process, which causes students' critical thinking skills to be underdeveloped. One learning model that can
improve students’ critical thinking skills is a learning model that involves active and student-centered students is
the guided inquiry learning model. The applied guided inquiry learning model must have supporting media and
teaching materials. Teaching materials that are practical and operational in the guided inquiry learning model
are scientific worksheets. This study aims to determine the effect of the guided inquiry learning model assisted
by scientific worksheets on the critical thinking skills of class XI natural science students. This research method
is quasi-experimental with a randomized control group-only design. The population of this research is class XI
natural science one of the Islamic senior high school in West Sumatra, Indonesia. Sampling was carried out
using a purposive sampling technique in which the research results concentrated on critical thinking skills taken
through critical thinking questions in the form of essays. The data in this study were analyzed using descriptive
analysis and two average similarity tests. Data analysis showed that xe > x. ,Then a t-test was carried out with
the results of the t-count test of 3.47 with t-table 1.99 indicating that t-count is outside the acceptance area of
Ho, meaning that Hi is accepted, that is, there is a significant influence of the Scientific worksheet on students'
critical thinking skills.

Keywords: Guided Inquiry Learning Model, Scientific Worksheet, Critical Thinking Skills

Physics Learnig and Education is licensed under a Creative Commons Attribution-ShareAlike 4.0 International License.

I.  INTRODUCTION

Education is a process of providing various kinds of situations to humans that aim to empower and develop
themselves [1]. Education is crucial for developing Human Resources that can keep up with modern times and
scientific and technological advancements. To make this happen, humans must have 4C competencies (Critical
Thinking, Creative Thinking, Collaboration, and Communication) [2].

A high-quality education system is required to meet the country's educational objectives. Excellent learning
produces high-quality education [3]. The ability to innovate and improve human quality depends on education.
Modern education is defined by 21% century education. The information age of the 21% century is where
education is taking place [4]. The demands of the 21* century will drive further advancement in education. The
application of science and technology to all facets of life distinguishes this. The ability to master many abilities
is a requirement of existence in the 21 century. Therefore, education is anticipated to produce human resources
who develop various talents to become effective and qualified people[5].

The government has undertaken some attempts to raise the standard of education in Indonesia, one of
which is improving the curriculum [6]. Development of the curriculum, specifically the education unit level
curriculum, 2013 curriculum, and now an independent curriculum. An independent curriculum is one of the
curriculum concepts that demands independence for students and educators. Independence in the sense that every
student and educator is given the freedom to access knowledge obtained from formal and non-formal education
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The independent curriculum also attempts to improve students' abilities to observe, inquire, reason, and
articulate what they learn or discover after instruction [8]. The independent curriculum strongly emphasises
cognitive skills and the learning process. The learner-centred learning strategy, which calls for students to have
an active role and be able to do their research during the learning process, is used to carry out the learning
process in the autonomous curriculum for all levels [9]. Physics and the Natural Sciences are two subjects
covered in formal education [10].

The physics learning process based on the independent curriculum is directed at scientific activities using
scientific models.[11] In practice, students are trained to be creative, innovative and able to build their own
understanding through the scientific process, or a student-centered learning process.[12] One of the learner-
centered learning models is the guided inquiry learning model [13]. Using a learning model that can involve
engaged learners, as well as the applied learning model, must be able to highlight the curiosity and experience of
the learners. Inquiry learning aims to foster systematic, logical, and critical thinking skills and intellectual
development. The guided inquiry learning model is one of them. In the guided inquiry learning paradigm,
students are merely given a problem, topic, and question. Nevertheless, they are heavily guided by the teacher
while they carry out the procedures and analyze the data and conclusions [14]. The seven learning steps of the
inquiry paradigm include problem-defining, developing hypotheses, conducting experiments, evaluating data,
testing ideas, drawing conclusions, and presenting results [15].

Teaching resources and accompanying media are required for the use guided inquiry learning model.
Student worksheet are helpful and functional teaching resources for the guided inquiry learning approach [16].
No matter how well the description of the activities in the syntax of the learning model will not be operational
without the help of the student worksheet. Previously, there were student worksheet to help learning physics, but
the student worksheet that had been prepared had not used this approach. So that the steps in the student
worksheet are not clearly described. One approach that is suitable for student worksheet with the guided inquiry
learning model is a scientific approach [17]. Scientific worksheet contains the steps of a scientific approach,
namely observing, asking, experimenting, associating, and communicating. Observing is an activity that provide
focus in observing an object. After observing students are directed to ask and answer questions that include
factual, conceptual, and procedural questions[18]. Through the use of scientific worksheet and inquiry learning
models can hone students' scientific and scientific process skills so that they can increase students critical
thinking skills [19]. The study "Application of the Guided Inquiry Learning Model to Improve Critical Thinking
Ability and Scientific Attitude of High School Students" claimed that the use of the guided inquiry learning
model improved students' critical thinking abilities and scientific attitudes in physics lessons and that students
responded favourably to its use [20].

This study differs from earlier studies in that it was carried out using a guided inquiry learning strategy
using scientific worksheets. The guided inquiry learning model uses scientific worksheets to assist in the
learning process. Based on observations in one of the Islamic senior high school in West Sumatra, Indonesia. it is
clear that students there are engaged in their education, which is necessary for the guided inquiry learning model
with scientific worksheet to function as intended. In addition, observations also show that students' critical
thinking skills in one Islamic senior high school still need to be classified as developed. This can be seen in the
results of the analysis of daily tests using critical thinking indicator questions in physics learning, showing that
the average critical thinking ability of class XI natural science students can be seen in Figure 1:
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Fig. 1. Graph Critical Thinking Skills of Student Class XI Natural Science
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Figure 1 illustrates how students' critical thinking skills in class XI natural science at one of the Islamic
senior high school in West Sumatra, Indonesia are still in the developing stage and require development.

Based on the background that has been described, researchers are interested in doing research. Asresearch
title ie “Effect of The Guided Inquiry Learning Model Assisted by Scientific Worksheet Toward Critical
Thinking Skills”. This study aimed to determine how the guided inquiry learning paradigm, supported by
Scientific worksheet, affected student class XI natural science critical thinking skills.

Il. METHOD

A quasi-experiment was the research design used in this investigation. It's a good idea to have a backup
plan if it doesn't work out. The fact that there is no random or non-random selection of groups in a quasi-
experimental design prevents it from adequately controlling external variables that influence the execution of
experimental research[21]. Research that tests the results of administering various treatments to diverse groups is
known as empirical research. Randomized control group only will be the research methodology used. The
research methodology to be used is shown in Table 1.

Table 1. Randomized Control-Group Only Design

Group Pre-test Treatment Post-test
Experiment - X T2
Control - - T2

(Source: Ref [22])

Information :
X = Learning using Scientific worksheet
T2 = Final test after being given treatment

The class XI natural science at one of the Islamic senior high schools in West Sumatra, Indonesia students
enrolled in the 2023-2024 academic year comprised the population for this study. Purposive sampling was used
as the sampling technique in this study, with the number of classes taught by educators considered.

The impact of scientific worksheet is the study's independent variable. The study's dependent variable is
students in class XI natural science at one of the Islamic senior high schools in West Sumatra, Indonesia critical
thinking skills. The study's controls were the 2013 curriculum-aligned materials, identical starting skills between
the two classrooms, equal learning time, similar resource books, comparable teachers, and matching numbers
and exam questions.

Data on students' critical thinking skills as determined by their knowledge competency was used in this
study. Information about knowledge competency was gathered through a written test using essay questions with
markers of critical thinking skills. These numbers are original data. The knowledge competency data analysis
method uses the two average similarity test. Do normality and homogeneity tests first, then perform a similarity
test for the two averages.

I11. RESULTS AND DISCUSSION

A. Results

The findings of the last test (posttest), which consisted of 10 essay-style questions and was administered to
students after the study, provided information on critical thinking skills. The two sample classes received equal
treatment when administering this test. In Table 2, you can examine the sample class's data processing analysis
outcomes.

Table 2. Average Value, Highest Value, Lowest Value, Standard Deviation and Sample Class Variance

Class Highest Lowest X 2 S
Value Value
Experiment 97 60 82,00 78,971 8,8866
Control 93 53 74,45 77,923 8,8274
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Table 2 shows that the experimental class's average score on the critical thinking scale is greater than the
control class's. Because the practical class's standard deviation is lower than the control class's standard
deviation, the experimental class's pupils' talents are more evenly dispersed than those of the control class. The
Control class has a higher variance than the Experimental class. This demonstrates that the control class students'
levels of competence differ more from those of the experimental class students. By performing a test for the
similarity of the two means, it is possible to assess whether or not the difference in the final test results between
the two sample classes is significant.

After the study meeting, a posttest was used to analyze the data about attaining knowledge competency. A
study of the normality test and homogeneity test is first performed to identify the statistics utilized in generating
conclusions based on the data in Table 1. The normalcy test used in this study is the Lilliiefors test. Table 3
contains the findings of the normality test for the two sample groups.

Table 3. Results of the Normality Test for the Two Sample Classes

Class N o Lo L, Information
Experiment 36 0,05 0,1388 0,1477 Normal
Control 31 0,05 0,1039 0,1591 Normal

Table 3 shows that the Lo < Lt values for the two sample classes are significant at 0.05. This indicates that
the final test results for both sample groups are drawn from populations with a normal distribution. A
homogeneity test was performed to determine if the variance between the two sample classes was homogeneous.
The F test was used to conduct the homogeneity test. Table 4 displays the homogeneity test results for the two
sample classes.

Table 4. Homogeneity test results of the two sample classes

Class N g? Fn Fi Information
Experiment 36 78,97
Control 31 77.92 0,986 1,825  Homogeneous

According to Table 4, the sample has a value of Fh < Ft. This indicates a homogeneous variance in the data
of the two sample classes. The final test data's normality and homogeneity tests revealed that both sample classes
had homogenous variance and were usually distributed. Hence the t-test was chosen as the hypothesis test for the
two sample classes, as shown in Table 5.

Table 5. Hypothesis t test Results Learning Outcomes of Sample Class

Class N X S ty te
Experiment 36 82 8,88 347 199
Control 31 74 8,82 ' '

Based on Table 5 that t.,n = 3.47 while in tgpe = 1.99 with the test criteria in the acceptance area HO at a
significant level a = 0.05 and dk = 65 from the distributed table t obtained t(g,975)= 1,99. Ho acceptance criteria

if t(0,975)<tcount<t(0,975)- It means that the price of t = 3.47 is outside the Ho acceptance area. Thus, the teount

value is in the Hi acceptance area. These results indicate that the accepted hypothesis is that there is an influence
of the guided inquiry learning model assisted by scientific worksheet on the critical thinking skills of students in
class XI natural science at one of the Islamic senior high schools in West Sumatra, Indonesia.

The critical thinking skills of the students in the two sample classrooms varied. Figure 2 illustrates that the
experimental class has a higher percentage of students with critical thinking skills than the control class, as
determined by the student's knowledge competency.
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Fig. 2. Graph of Critical Thinking Skills Students in The Sample Class

Figure 2 illustrates how the experimental and control classes place different values on critical thinking
abilities. Students in the practical class performed better than those in the control class on every measure of
critical thinking ability. The experimental class received different treatment than the control class, which is why
there was a difference science worksheets aid learning in the practical type but not in the control group.

The relation between the two variables, namely critical thinking skills and scientific workbooks, is
ascertained using product-moment correlation analysis. Then, Pearson's Product-moment correlation analysis
was carried out. After the product moment analysis test, the scientific worksheet contributed to the ability of
students in class XI natural science at one of the Islamic senior high schools in West Sumatra, Indonesia by
20.6485% and the remaining 79.3514% was determined by other variables.

B. Discussion

The results indicated that the average critical thinking skill of students in the experimental class was greater
than that of students in the control class, with the experimental class averaging 82.00 and the control class
averaging 74.45. Since the sample was normally distributed and the variance was homogeneous, a t-test was
conducted. The value of this was in the Ho resistance region at a significance level of 5%. This indicates an
average difference between the two courses; the average difference in critical thinking abilities between the
experimental and control classes results from the therapy given to the experimental class in the form of science
worksheets.

The guided inquiry learning approach, aided by scientific worksheets, improves students' critical thinking
skills because guided inquiry syntax encourages students to think critically. The only difference between the
guided inquiry learning model and the open inquiry learning model is the question-asking activity. In the open-
inquiry learning approach, students individually pose questions, whereas the teacher poses questions in the
guided inquiry model. In guided inquiry learning [23], the teacher presents various questions to design
investigations, generate data experiments, and analyze and explain the results.

The same instructional materials are utilized with the same learning model in both the experimental and
control classes. In the experimental class, scientific worksheet teaching materials were used, and students in the
experimental class were required to bring cell phones and use them during glasses learning. In contrast, standard
worksheet teaching materials were used in the control class. Learning with scientific worksheet requires students
to study independently with their groups and execute scientific learning processes based on scientific worksheet.

This worksheet makes studying more engaging and enjoyable by inviting students to interact directly with
technological advancements. Student Worksheets play a large and significant role in the learning process
because they can increase student activity in learning, develop process skills, optimize learning outcomes, and
help teachers direct their students to discover concepts through their activities [24]. A scientific approach is one
suitable method for worksheets using the guided inquiry learning paradigm [25].

Scientific worksheet includes the steps of a scientific method, including observation, inquiry,
experimentation, association, and communication. Using scientific worksheet and inquiry learning models,
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students' scientific and scientific process abilities can be honed to improve their critical thinking. Students can
learn to utilize scientific worksheets with or without the aid of educators. According to the requirements of the
autonomous curriculum, student-centered learning, which is the principal learning activity among students and
educators, can only guide and facilitate the learning process.

Teachers and students require worksheet that are geared toward a scientific approach, and these worksheets
can serve as a resource for practical learning tools that address inadequacies in existing worksheets. However,
this study demonstrated that scientific worksheets could enhance students' critical thinking skills [26].

To determine the significance of the relationship between scientific worksheet and critical thinking skills,
the researcher conducted a product-moment correlation analysis with random sample requirements, standard
variables X and Y for scientific worksheet and critical thinking skills, and linear variables X and Y for
determining the correlation coefficient between variables X and Y. This is to the results of Dian's research [27],
which states a positive relationship between student worksheets and student's critical thinking skills. The
scientific worksheet contributes to the ability of class XI natural science students by 20.6485%, while the rest,
79.3514%, is determined by other variables. So, one might say applied student worksheets have a positive effect
on students' critical thinking skills but not maximal. Needs repair in worksheets and problems used that hone
students to can think critically so that results are desired can be achieved.

C. CONCLUSION

After conducting research using scientific worksheets and data processing, disparities in the findings of
critical thinking skills were obtained in the experimental and control classes. The implementation of the guided
inquiry learning model assisted by student worksheets has a positive influence on students' critical thinking
skills. So, the application of the guided inquiry learning model with the help of student worksheets can improve
students' critical thinking skills
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