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Abstract: This study aims to determine critical thinking skills and scientific attitudes,
determine students critical thinking skills, determine attitudes scientific, know the
effectiveness of the discovery learning model to students' critical thinking skills and
scientific attitudes and know the comparison of scientific attitudes. This research is
included in the type of quasi-experimental research. The research design used was a
posttest only design. The population in this study were all students in class XI IPA in
Senior High School. The sample in this study were students of class XI IPA at SMAN
1 Selong. The research sample was taken by random sampling to class. The research
instruments used were critical thinking ability questions, scientific attitude used
questionnaires and observation sheets. The results of the research show that there are
differences in the ability to think critically and the scientific attitude, there is a differen
in the ability to think critically, there is a difference in scientific attitudes, the
percentage contribution of model to student' critical thinking ability and scientific
attitude 31.9%, critical thinking ability 26.1% and scientific attitude 6.7%, scientific

attitude profile of discovery learning model is better than 5M scientific approach.

Keywords: Critical thinkin;, Discovery learning model; Scientific approach 5M;

Scientific attitude.

Introduction

Currently, education is in the knowledge age which
is indicated by the extraordinary acceleration of
knowledge increase. The knowledge age is also known
as the 21st century (Arifin, 2017). The 21st century is
referred to as the century of openness or the century of
globalization, meaning that human life in the 21st
century has undergone fundamental changes that can be
said to be different from life in the previous century. The
fourth industrial revolution in the 21st century was
marked by technological advances through intelligence
engineering and the Internet of Thinking (IoT) while the
world of education has entered the fifth revolution
which was marked by the use of computer and internet
facilities in the learning process (Azhary, 2021).

Education in the 21st century has undergone
transformation in various forms such as students are
required in learning activities to participate actively
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(Chusni et al., 2020). In addition, in the learning process
in the 215t century, educators and students are required
to have learning and teaching skills, namely soft skills
and hard skills. This ability is very important to have in
the world of education in Indonesia because the world
of education in the 21st century has experienced
developments and advances in science, technology,
information and communication (Sumar et al., 2020), so
that in the 21st century education has an important role
to play form students who have learning and innovation
skills, as well as skills in using information technology
and media. Education has a role to produce students
who are expected not to fall into the flow of wrong
information so that they become quality human
resources (Arifin, 2017).

The purpose of education is not only to increase the
competency of students in concepts in the field of science
(aspects of knowledge), but also to produce young
people who will later become agents of change, with
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character and culture in facing future challenges
(Budaya & Abad, 2018). The educational challenges that
must be faced in 21st century life where technology-
based learning is that students are required to have 21st
century skills. There are several skills that students must
possess in the 21st century era including life and critical
skills, learning and innovation skills. (learning and
innovation skills), critical thinking and problem solving
skills (critical thinking and problem solving),
communication and collaboration skills, information
media and technology skills or what is commonly called
4C (Mardhiyah et al., 2021). These important skills in the
21st century are relevant to the four pillars of life which
include learning to know, learning to do, learning to be,
and learning to live together (Dikta, 2020). These skills
are urgently needed considering that students are
currently in the modern era which is controlled by the
rapid flow of information so it is hoped that the world of
education can prepare students to master these various
skills in order to become successful individuals in life
(Rusadi et al., 2019).

One of the important skills that students must have
in 21t century skills is CTS (critical thinking skills)
(Chusni et al., 2020). The ability to think critically is one
of the important skills that every student in the class
must have and has the benefit of enabling students to
learn effectively and contribute actively in their daily
lives (Afify, 2019). Critical thinking ability is the ability
to think logically, reflectively, and productively which
focuses on determining what to believe or do which is
then applied in assessing situations to make good
judgments and decisions. Critical thinking ability is one
of the higher order thinking skills that requires students
to be active learners because students are required to
have the ability to analyze, evaluate, and create.
Students who have critical thinking skills make it easy
for students to process the information they find and use
it to solve problems and can avoid making wrong
decisions (Afshar et al., 2017).

One of the important skills that students must have
in 21t century skills is CTS (critical thinking skills)
(Chusni et al., 2020). The ability to think critically is one
of the important skills that every student in the class
must have and has the benefit of enabling students to
learn effectively and contribute actively in their daily
lives (Afify, 2019). Critical thinking ability is the ability
to think logically, reflectively and productively which
focuses on determining what to believe or do which is
then applied in an important aspect for the process of
student development in dealing with the demands of the
development of the 215t century in addition to the ability
to think critically, namely a scientific attitude. A
scientific attitude is one of the character education that
students must have so that students can learn to
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implement a scientific attitude in everyday life (Wildan
etal., 2019).

(Revati & Meera, 2017) state that a scientific attitude
is a person's ability objectively in expressing everything
around their environment based on the knowledge they
have and people who have a scientific attitude will be
oriented towards conducting experiments
(experiments), systematic in approach and have an
attitude open to science. So it can be concluded that
scientific attitude is individual behavior when solving a
problem through scientific steps that are systematic and
based on proven principles and not principles that have
not been clearly verified. Scientific attitude is expected
to make students active and creative in learning. In
general, students who have a good scientific attitude
have high academic achievement as well. So in the
learning process, the development of a scientific attitude
affects the achievement of learning outcomes which
include students' cognitive, affective and psychomotor
aspects.

The aspects of scientific attitude include curiosity,
respect for facts or evidence, willingness to change
views, and critical thinking (Ananda et al., 2022). With a
scientific attitude embedded and developing in
students, students are expected to be able to be sensitive
to the environment, able to find out what they find, what
they don't know and students are expected to be able to
act and solve problems in the environment with their
own abilities. Therefore, the aspect of scientific attitude
is very important to develop in a science lesson, one of
which is in chemistry learning because attitude is the
foundation for students to be able to respect the work of
others and respect their own work (Fahrunisa et al.,
2020).

Chemistry is one of the clusters of natural sciences
(IPA). As one of the natural sciences, chemistry is seen
as a process and a product. Chemistry subjects in
SMA/MA aim that students have the ability to form a
positive attitude towards chemistry and realize the
order and beauty of nature and glorify the greatness of
God Almighty, cultivate a scientific attitude, namely
honest, objective, open, tenacious, critical, and able to
work together with others, gain experience in applying
the scientific method through experiments or
experiments, raise awareness about chemical
applications that can be beneficial as well as detrimental
to individuals, society and the environment and realize
the importance of managing and preserving the
environment and people's welfare, and understand
concepts, principles, law, and chemical theory as well as
their interrelationships and their application to solving
problems in everyday life. This shows that chemistry is
very important to learn in school (Setiadi & Irhasyuarna,
2017).

8880



Jurnal Penelitian Pendidikan IPA (JPPIPA)

But in reality, high school students are less
interested in chemistry lessons because students think
that learning chemistry is difficult to understand
because chemistry is learning that is relatively complex
and can not only be understood through theory, but
needs to be studied through three aspects, namely
macroscopic, microscopic, and symbolic (Alvi &
Yerimadesi, 2022). One of the chemistry subject matter
studied by high school students is a buffer solution.
Buffer solution is one of the chemicals that have a
relationship with everyday life. Buffer solution material
requires an understanding of concepts that contain
many complex abstract concepts. Learning buffer
solution material requires explanations in various forms
of representation that can visualize buffer solution
material so students are expected to be able to observe
the symptoms that occur and analyze and draw more
comprehensive conclusions (Haryati et al., 2020).

Students consider that the material for buffer
solutions is difficult because of the complex nature of the
material and use a lot of mathematical calculations and
work on problems. In addition, research conducted by
(Sariati et al., 2020) found difficulties in understanding
buffer solutions including: the concept of
understanding buffer solutions, calculating the pH and
pOH of buffer solutions using the principle of
equilibrium and calculating the pH of buffer solutions
when adding a small amount of acid or base. The
difficulty of chemistry material for students is caused by
the teacher's lack of concrete examples of chemical
material in the surrounding environment. In addition, in
learning chemistry, teachers generally emphasize
memorization and calculations and are not accompanied
by an in-depth understanding that can be applied when
dealing with real situations (Fauzi & Respati, 2021).

Chemistry learning should not only require
students to learn more about scientific concepts and
principles verbally, memorizing and introducing
formulas. However, in learning chemistry students
should be equipped with knowledge, understanding
and a number of abilities to think, work and act
scientifically and communicate as one of the important
aspects of life skills. Besides that, in chemistry learning
it is necessary to emphasize providing direct learning
experiences to students and implementing activities that
can train students' critical thinking skills and scientific
attitudes so that later students can use their chemical
knowledge in everyday life and also remember critical
thinking skills and scientific attitudes.

One of the skills and characters that students must
have in 215t century learning and critical thinking is one
aspect of a scientific attitude. However, in reality, the
critical thinking skills of SMA/MA students are still low
and students' critical thinking skills are not trained in the
learning process. This can be seen from the results of the
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2018 Program for International Student Assessment
(PISA) released by the Organization for Economic Co-
operation and Development (OECD) 2019 which shows
that the ability of Indonesian students in reading
mathematics and science has decreased. In the field of
reading, the average score is 371, mathematics is 379 and
for science, the average student score is 396 (OECD,
2019).

The decline in the PISA score is a cause for concern
for Indonesian education and these results indicate that
students' critical thinking skills are still low (Dewi et al.,
2022). Likewise with students' scientific attitudes, in
learning the emphasis on scientific attitudes is rarely
carried out by teachers because they only emphasize
cognitive aspects and learning outcomes without
looking at students' scientific attitudes. Learning should
seek to cultivate a scientific attitude because students
with a good scientific attitude will have a great curiosity
about a problem. The research that has been conducted
by Kusherawati et al. (2020) shows that students'
scientific attitudes are still relatively low due to the lack
of optimization of learning that involves students.

Based on interviews that were conducted with
Chemistry teachers at SMAN 1 Selong, most of the
chemistry teachers at SMAN 1 Selong used the lecture
method in teaching so that learning was still teacher
centered and teachers only transferred knowledge to
students in one direction. This one-way learning makes
the teacher not guide students in discovering the
concepts they learn on their own so that learning in class
tends to be passive. Students get information only based
on the teacher's explanation so that students listen more,
only a few students actively ask questions. The learning
carried out by the teacher has not trained critical
thinking skills so that students are not used to thinking
critically in solving problems, giving arguments, giving
conclusions and are not used to discovering the concepts
of the material being studied for themselves. In addition,
based on the results of interviews with chemistry
teachers at SMAN 1 Selong, chemistry teachers also pay
less attention to assessing scientific attitudes in the
chemistry learning process, so that students' scientific
attitudes are not optimally shown. Related to this
problem, critical thinking skills and scientific attitudes in
chemistry learning need to be optimized by applying
innovative learning models, so that learning takes place
optimally and is able to develop students' critical
thinking skills and scientific attitudes. One of them is by
applying the discovery learning model.

The discovery learning learning model is a two-way
learning system with a learning process that involves
students and teachers. Students make discoveries and
the teacher guides students in making discoveries. So in
the discovery learning learning model students are

encouraged to study independently. Therefore, in
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learning students are required to be able to think
critically in answering the various problems presented
(Utami et al., 2022). The impact felt by students by using
the discovery learning learning model is that it is able to
develop students' critical thinking skills and students'
scientific attitudes. This is because the discovery
learning learning model has stages that can train
students to think critically and students' scientific
attitudes. Like the research that has been conducted by
Winoto & Prasetyo (2020) which states that the discovery
learning learning model has a positive influence on
students, namely it can improve student learning
outcomes and students' critical thinking abilities with an
average of 80.57. Likewise with research conducted by
Asmarani et al. (2017) which states that the discovery
learning model can improve students' scientific attitudes
with an average score of 20.99 which is quite good.
From the background above, research is carried out
by applying the discovery learning model in chemistry
learning which can train students' critical thinking skills
and students' scientific attitudes. The chemical material
that will be applied to the discovery learning model in
this study is the buffer solution material because based
on interview results, the chemistry teacher at SMAN 1
Selong has not applied the discovery learning model to
this material and only emphasizes memorizing formulas
and exercises so that the title to be studied namely "The
Effect of the Discovery Learning Learning Model on
Critical Thinking Ability and Scientific Attitude".

Method

This research is quasi-experimental research. The
research design used is the posttest only design. This
research consists of two classes, control class and the
experimental class. This research was conducted at
SMAN 1 Selong in class XI IPA. The population in this
study were all students of class XI IPA. The sample in
this study were students of class XI IPA at SMAN 1
Selong. Two classes were used as research samples, so
there was an experimental class and a control class
totaling 72 students. The research sample was taken by
random sampling to class. The research variables consist
of two variables, namely the independent variable and
the dependent variable. The independent variable in this
study is the learning model, while the dependent
variable in this study is the ability to think critically and
scientifically.

Data collection techniques used in this study are
test techniques and non-test techniques. The instrument
used in collecting students' critical thinking data is a
matter of critical thinking skills. The scientific attitude
assessment technique used is a student scientific attitude
questionnaire. The scientific attitude questionnaire sheet
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is composed of several statements with four answer
criteria. This scientific attitude questionnaire sheet was
filled out by students in the experimental class and
control class at the last meeting. Instruments used to
retrieve data from previous studies must be tested for
validity and reliability. The research instrument was
validated using theoretical validity and empirical
validity. The data obtained from the results of the
research were then analyzed using descriptive analysis
and statistical analysis of Manova with the help of the
IBM SPSS Statistics 26 program.

Result and Discussion

This study aims to test the hypothesis of the
application of the discovery learning model to students'
critical thinking skills and scientific attitudes compared
to the scientific approach (5M) on buffer solution
material. So two groups of students were given different
treatment in the form of a discovery learning model in
the experimental class and the 5M model in the control
class. The research data were obtained from research
instruments consisting of posttest critical thinking skills,
questionnaires and observation sheets for scientific
attitudes.

First Hypothesis Test Results (Differences of Discovery
Learning Model and 5M on Critical Thinking Ability and
Scientific Attitude)

The presence or absence of differences in discovery
learning and 5M learning models on critical thinking
skills and scientific attitudes can be determined using
the Manova test. The Manova statistical test used is the
Hotelling's Trace test because in this study two groups
of independent variables were used and the
homogeneity of the covariance matrix was met. The
Manova test was carried out with the help of the IBM
SPSS Statistics 26 program using a significance level of
5% (0.05). If the significance value (p) > 0.05 then Ho is
accepted and vice versa if the significance value
obtained is (p) <0.05 then it can be said that Ho is rejected
which indicates there are differences in critical thinking
skills and scientific attitudes of students who apply the
discovery learning model learning with the 5M model.

Based on the Manova test, a significance value of
0.000 was obtained, which was less than 0.05, so it could
be concluded that Ho was rejected, namely that there
were differences in the use of learning models on
students' critical thinking skills and scientific attitudes
simultaneously (simultaneously). If seen from the partial
eta squared value, the contribution of the discovery
learning model to students' critical thinking skills and
scientific attitudes is 31.9%. The results of this study are
in line with research conducted by Amin et al. (2022) and
research conducted by Dewi et al. (2017) which state
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that learning using the discovery learning model can
encourage students to be able to develop students'
critical thinking skills and scientific attitudes.

The application of the discovery learning model can
improve critical thinking skills. This is because the
application of this model can make students accustomed
to and learn to solve a problem related to the learning
provided, besides that students can explore concepts
more deeply so that students can anticipate and avoid
misinterpretation related to the information obtained.
Through these activities it can train students' critical
thinking skills during the learning process (Zul Hanifah
et al., 2017). In addition to being able to improve critical
thinking skills, the discovery learning model can also
improve problem solving abilities because the discovery
learning model has stages such as the data collecting
stage and the information processing stage (data
associating) which expect students to be able to find
concepts through experimental activities as well as
discussion activities on student worksheets that can
guide and direct students so they can find the concepts
they learn.

The application of the discovery learning model
trains students in learning to overcome the problems
encountered in the learning process. Giving problems to
students can increase curiosity in students which makes
students more active in asking questions when the
learning process is in progress and trying to get
solutions related to problems encountered in learning.
Giving problems to students also makes students carry
out an investigative process which has a positive impact
on scientific attitudes (Safitri et al., 2022). Students who
have good scientific attitude skills will find it easier to
understand and solve a problem related to critical
thinking skills in using their knowledge to find solutions
and answers to the problems they face (Erdogan, 2019).
This shows that the application of the discovery learning
model has an influence on students' critical thinking
skills and scientific attitudes.

Results of the Second Hypothesis Test (Differences of the
Discovery Learning Model and the 5M Model on Critical
Thinking Ability)

Differences in critical thinking skills between
students who apply the discovery learning learning
model and students who apply the 5M model are
analyzed by the Manova test which is seen in the output
test of between subject effects. Based on the output of the
test of between subject effect, a significance value (p)
was obtained which was 0.000 <0.005 so it could be
concluded that Ho indicated that there were differences
in critical thinking skills between students in the
experimental class and students in the control class.
When viewed from the partial eta squared value, it
shows that the discovery learning model contributes
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26,1%. In addition, the description data also shows that
the average values obtained by the two classes indicate
that the experimental class has a higher final test score
than the control class so that based on the results of the
analysis, chemistry learning on buffer solution material
with the application of discovery learning has an
influence on thinking skills critical students.

The application of the discovery learning model in
the learning process can indirectly familiarize students
with being actively involved in the learning process and
can train students' critical thinking skills because the
stages of the discovery learning model support students
to think critically. The discovery learning model can
improve students' critical thinking skills because during
the learning process students are trained to observe, ask
questions, collect information, try, reason, communicate
and conclude (Syawaludin et al., 2022). Students will be
given stimulation at the beginning of learning in the
early stages, namely stimulation. Stimuli given in the
form of pictures, discourse and questions. Providing
stimulation aims to build initial concepts of
understanding material which helps students explore
materials related to material (Safitri et al., 2019).

Learning with the discovery learning model can
encourage and demand students to be actively involved
in the learning process because in learning knowledge is
not presented directly by the teacher to students so that
the main task of students is to find their own knowledge
concepts either through discussion, experimentation or
interpretation (Asriningsih et al., 2021). Learning using
the discovery learning model also provides
opportunities for students to be able to express their
opinions freely, process the information obtained and
discuss it with the group so that they can train students'
critical thinking skills. As said by Hidayat et al. (2019)
that the implementation of learning that provides
opportunities for students to express opinions and
exchange information during group discussion activities
not only increases students' understanding of learning
material but can also improve students' critical thinking
skills. In addition, through the discovery learning
model, it trains students to reason, think critically and
analyze and provides opportunities for students to
manage the information they receive and then discuss it
with their group mates (Pratiwi, 2014). Critical thinking
skills can also be stimulated in learning activities with
the discovery learning model through a process of
solving problems and finding solutions from various
ideas and opinions for these problems (Wulandari &
Totalia, 2016).

The effectiveness of the discovery learning model
on students' critical thinking skills is strengthened by
previous studies. Research conducted by Nurcahyo et al.
(2018) which shows that the discovery learning model
can improve students' critical thinking skills.
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Furthermore, research conducted by Oktaviani et al.
(2021) and research by Rahayu and Kuswanto (2021)
whose research results are the discovery learnihng
model can improve students' critical thinking skills.
Ainur et al. (2021), Roniati (2023) and Devi et al. (2015)
show that discovery learnihng model can improve
students' critical thinking skills. Sonya (2022) determine
that student worksheets based on guided discovery
learning to improve students’ critical thinking skills.

Results of the Third Hypothesis Test (Differences of the
Discovery Learning Model and the 5M Model on Scientific
Attitudes)

Differences in the scientific attitude of students who
apply the discovery learning learning model with
students who apply the 5M model are analyzed using
the Manova test by looking at the output value on the
test of between subject effects. Differences in students'
scientific attitudes in the experimental class and the
control class also show that there are significant
differences. This difference is proven through the
acquisition of a significance value that is equal to 0.028
<0.05, so that Ho is rejected, namely there are differences
in scientific attitudes between students in the
experimental class and students in the control class.
When viewed from the partial eta squared value, it
shows that the discovery learning model contributes
9,8%.

There is a difference in the scientific attitude of
students in the experimental class and the control class
because during the learning process using the discovery
learning model, students undergo a series of learning
processes that train students to think rationally and
empirically so that an attitude called scientific attitude
develops. The application of the discovery learning
model in a learning process can develop a scientific
attitude from students because in the learning process it
encourages students to carry out experiments,
discoveries and scientific discussions with their group
mates. Students' scientific attitudes can be shaped and
developed by carrying out scientific activities such as
scientific discussions and conducting experiments
Ramdani et al, 2021).

A scientific attitude is an attitude of accepting
opinions from other people well, acting systematically
accompanied by scientific steps in solving a problem, not
knowing despair and being diligent and open. A
scientific attitude is also an attitude that must exist in a
scientist when facing a scientific problem (Ulfa, 2018).
The indicators of scientific attitude which measure
scientific attitude in this study are curiosity, objectivity,
critical thinking, openness, honesty, discovery and
responsibility. This can be seen in the stages of the
discovery learning model.
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An attitude of curiosity is a character of students
who need to be developed in learning. Curiosity can
arise if you see a motorcycle taxi or the like. Students
who have curiosity means students will become
increasingly understanding various kinds of concepts in
natural phenomena and make students more aware of
the truth of the concept and the attitude of wanting to
get the correct answer from the object being observed
(Sari & Lahade, 2022). Students' curiosity can arise at the
stage of the discovery learning model, such as at the
stimulus stage (stimulation). Students at the stimulation
stage are given a stimulus in the form of questions or
problems and then students are given the opportunity to
ask questions and argue related to the problems given at
the stimulus stage.

Students then make a problem statement at the
problem statement stage where the problem statement
made becomes a reference for students to make a
hypothesis or temporary answer. The formulation of
problems and hypotheses that have been made by
students can foster students' curiosity because it makes
students think and are curious about the truth of the
problem formulation and hypotheses they make.
Students also carry out experimental and discovery
activities at the stage of collecting and processing data
which will arouse students' curiosity. Likewise, at the
verification stage and drawing conclusions, students'
curiosity will also develop.

The stages in the discovery learning model can
alsofoster and develop students' critical thinking
attitudes. Students' critical thinking attitudes can be
formed at the stages of stimulation and problem
identification. Students who have a critical thinking
attitude will look for evidence in support of an opinion
to be conveyed and students must be guided when
looking for evidence of the opinion to be conveyed
(Andayani, 2020). The stages of the discovery learning
model such as the stages of data collection, data
processing, verification and generalization can also
bring about an open attitude and a sense of
responsibility in students. Students who have
responsibility will be actively involved in their groups
and accept suggestions, criticisms and feel they are not
the most correct in their groups. Someone who has an
open attitude will also be willing to change his mind if
there is more valid evidence submitted by others (Ulva,
2017).

The effectiveness of the discovery learning model
on students' scientific attitudes is strengthened by
previous research. Like the research conducted by
Soenarko et al. (2022) conducted research on the
application of the discovery learning model and its effect
on understanding students' scientific concepts and
attitudes. The results of this study indicate that students'

scientific attitudes are in the very good category by
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learning wusing the discovery learning model. In
addition, research conducted by Sugiarti et al. (2019)
conducted research on knowing the differences in the
scientific attitudes of students who used the discovery
learning model and the direct learning model. The
research results show that the discovery learning model
can improve students' scientific attitudes. Hasbiyai et al.
(2022) also that there is an influence on the
scientificattitudes of students in science learning using
discovery learning-based environmental pollution
digital books and research by Istiqamah et al. (2016)
show that discovery learning model and experiment-
based guided inquiry influence on physics learning
outcomes and students' scientific attitudes.

Profile of Scientific Attitudes of Learners

The scientific attitude profile of students in the
experimental class and control class was analyzed using
quantitative descriptive. The scientific attitude profile of
students is reviewed based on the results of the average
scientific attitude score in each class and the percentage
of students' scientific attitude scores for each aspect in
each class. The results of the average scientific attitude
score in each class can be seen in the Figure 1.

80
79
78
77
76
75
74
73

Average Score Scientific
Attitude

Experiment Control

Class

Figure 1. Scientific Attitude Profile Based on Average Score
Scientific Attitude of Learners

Based on Figure 1, it can be seen that the average
score of students' scientific attitudes in the experimental
class is higher than the control class. Further analysis
was carried out by counting the number of students who
had scientific attitude criteria ranging from very good to
very poor categories and then making the ideal
percentage in each class for comparison. The results of
the analysis can be seen in Figure 2.

Figure 2 shows that students who apply the
discovery learning model are dominant in the good and
sufficient categories, while students who apply the 5M
model are more dominant in the less category. So it can
be said that the scientific attitude of students who use
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the discovery learning learning model is better than
students who use the 5M model.

80%

70%

60%

50%

40%

30%

20%

S
0%

Very

Percentage Scientific Attitude

Very

Good Good Enough Less Lacking
m Experiment 0% 25% 72% 12% 0%
Control 0% 17% 58% 20% 0%

Figure 2. Scientific Attitude Profile Based on Score Percentage
Scientific Attitude of Learners

The profile of students' scientific attitudes was
analyzed based on the average score of scientific
attitudes and the percentage of students' scores in each
aspect of scientific attitude in each class, namely the
experimental class and the control class. If seen from the
comparison of the average score of students' scientific
attitudes which can be seen in Figure 1, it shows that the
scientific attitude of students who use the discovery
learning model is higher than students who use the 5M
scientific approach model. Likewise with the scientific
attitude profile of students who were analyzed based on
the percentage of ideal scores in each class which can be
seen in Figure 2. Students who use the discovery
learning learning model are dominant in the good and
sufficient categories while the 5M scientific approach is
dominant in the less category. There are differences in
the scientific attitude of these students because of the
different treatment of each class. The use of discovery
learning models has a positive impact on students'
scientific attitudes.

The scientific attitude of students in each class can
also be seen from the results of observations which show
that aspects of scientific attitudes consist of curiosity,
objectivity, critical thinking, openness, honesty,
discovery and responsibility in classes that apply higher
discovery learning models compared to classes that
apply the 5M scientific approach. Aspects of the
scientific attitude of students who use the discovery
learning model are above 70% while the average aspect
of the scientific attitude of students who use the
discovery learning model is above 40%. The percentage
of students' scientific attitude scores in the two classes
shows that there is a difference. This supports the results
of previous studies which show that the use of discovery
learning models has an influence on students' scientific
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attitudes. Someone who has a scientific attitude will
have a curiosity to know more and deeper about the
events around him

With the application of the discovery learning
model in the learning process it will bring out the
curiosity of students to be able to discover new things
that they do not know so that they can improve the
scientific attitude of students. The results of this study
are in line with research conducted by Asmarani et al.
(2017) which states that the application of the discovery
learning model can improve students' scientific
attitudes. The discovery learning model requires
students to find concepts and understand material
through a series of data and information obtained based
on observations or experiments in the learning process
that can develop students' scientific attitudes. In this
study, there are seven aspects of scientific attitude that
are used, one of which is the aspect of curiosity. The
problems given by the teacher in the process of learning
activities using the discovery learning model will
encourage students' curiosity. As research conducted by
Oktaviani et al. (2021) that the discovery learning
learning model can increase students' curiosity to learn
and connect science with everyday life. This is also
supported by Gelstrap & Martin's theory in Esti (2009)
which states that the importance of using discovery
learning can arouse students' curiosity and can motivate
them to continue their work until they can find answers.

Conclusion

Based on the results of the research and discussion
that has been described, it can be concluded that there
are differences in the ability to think critically and the
scientific attitude of students who apply the discovery
learning model and the 5M scientific approach, there is
a significant difference in the ability to think critically
between discovery learning model and 5M scientific
approach, there are significant differences in scientific
attitudes between discovery learning model and 5M
scientific approach, the percentage contribution of the
discovery learning learning model to the critical
thinking skills and scientific attitudes of is 31,9%, critical
thinking skills are 26,1% and scientific attitudes are 9,8%
and the scientific attitude profile of students who apply
the discovery learning model is better 5M scientific
approach.

Acknowledgments

The researcher would like to express gratitude to all parties
involved, starting from the school principal of Senior High
School 1 Selong, chemistry teachers, and student who
participated in the research process. Also heartfelt thank you
to Prof. Dr. Suyanta, M.Si , as the supervising  lecturers.

Octoober 2023, Volume 9 Issue 10, 8879-8889

Thanks are also extended to Dr. Marwati, M.Si and Prof.
Dr. Sriatun, M.Si as validators.

Author Contributions

Conceptualization, S.N, S.; methodology, S.N, S, ER, AW,;
validation, S, M, ; resources, S.N, E.R, S,; data curation, S, A.W.
M,; writing—original draft preparation, S,; writing—review
and editing, S.

Funding
This research received no external funding

Conflicts of Interest
The authors declare no conflict of interest.

References

Afify, M. K. (2019). The Influence of Group Size in the
Asynchronous Online Discussions on the
Development of Critical Thinking Skills, and on
Improving Students” Performance in Online
Discussion Forum. International Journal of Emerging
Technologies  in  Learning,  14(5),  132-152.
https:/ /doi.org/10.3991/ijet.v14i05.9351.

Afshar, H. S., Movassagh, H., & Arbabi, H. R. (2017). The
Interrelationship Among Critical Thinking, Writing
An Argumentative Essay In An L2 And Their
Subskills. Language Learning Journal, 45(4), 419-433.
https:/ /doi.org/10.1080/09571736.2017.1320420

Alvi, N. V., & Yerimadesi, Y. (2022). Effectiveness of The
Acid-Base E-Module Based on Guided Discovery
Learning on The Students Learning Outcomes of
Class XI Students at SMAN 7 Padang. Pancaran
Pendidikan. 11(2). 1-8.
https:/ /doi.org/10.25037 / pancaran.v11i2.387

Amin, M., Mahanal, S., & Rohman, F. (2022). Analyzing
the Contribution of Critical Thinking Skills and
Social Skills on Students' Character by Applying
Discovery Learning Models. International Journal of
Education and Practice, 10(1), 42-53.
https:/ /doi.org/10.18488/61.v10i1.2907

Ananda, P. D., Haryanto, & Atmojo, S. E. (2022). The
Impact of the Discovery Learning Model on
Problem-Solving Ability and Scientific Attitude of
Elementary School Teacher Education Students.
International Journal of Elementary Education, 6(2),
259-267. https:/ /doi.org/10.23887/ijee.v6i2.47684

Andayani, S. (2020). Development of Learning Tools
Based on Discovery Learning Models Combined
with Cognitive Conflict Approaches to Improve
Students' Critical Thinking Ability. Jurnal Penelitian
Pendidikan IPA, 6(2), 238-242.
https:/ /doi.org/10.29303/jppipa.v6i2.438

8886


https://doi.org/10.3991/ijet.v14i05.9351Research%20of%20Mathematics).%201(2).%2092-100.
https://doi.org/10.3991/ijet.v14i05.9351Research%20of%20Mathematics).%201(2).%2092-100.
https://doi.org/10.1080/09571736.2017.1320420
http://10.0.97.205/pancaran.v11i2.387
file:///C:/Users/a416k/Downloads/Telegram%20Desktop/10.18488/61.v10i1.2907
https://doi.org/10.23887/ijee.v6i2.47684
file:///C:/Users/a416k/Downloads/Telegram%20Desktop/10.29303/jppipa.v6i2.438

Jurnal Penelitian Pendidikan IPA (JPPIPA)

Arifin, Z. (2017). Mengembangkan Instrumen Pengukur
Critical Thinking Skills Siswa pada Pembelajaran
Matematika Abad 21. Jurnal THEOREMS (The
Original Research of Mathematics), 1(2), 92-
100. http://dx.doi.org/10.31949/th.v1i2.383.

Asmarani, A. Idrus, I, & Kasrina, K. (2017).
Peningkatkan Sikap Ilmiah Siswa Melalui
Penerapan Model Discovery Learning. Diklabio:
Jurnal Pendidikan Dan Pembelajaran Biologi, 1(1), 15-
21. https:/ /doi.org/10.33369/ diklabio.1.1.15-21

Asriningsih, N. W. N., Sujana, I. W., & Sri Darmawati, I.
G. A. P. (2021). Penerapan Model Discovery

Learning  Berbantuan  Media  Powerpoint
Meningkatkan Hasil Belajar IPS Siswa SD. Mimbar
Ilmu, 26(2), 251.

https:/ /doi.org/10.23887 /mi.v26i2.36202

Azhary, L., & Ratmanida, R. (2021). The Implementation
of 2Ist Century Skills (Communication,
Collaboration, Creativity and Critical Thinking) in
English Lesson Plan at MTsN 6 Agam. Journal of
English  Language  Teaching, — 10(4), 608-623.
https:/ /doi.org/10.24036/jelt.v10i4.114944

Budaya, 1., & Abad, K. (2018). Peranan Transformative
Learning dalam Pendidikan Kimia: Pengembangan
Karakter, Identitas Budaya, dan Kompetensi Abad
ke-21. JRPK: Jurnal Riset Pendidikan Kimia, 8(1), 1-16.
https:/ /doi.org/10.21009/jrpk.081.01.

Chusni, M. M., Saputro, S., Suranto, & Rahardjo, S. B.
(2020). Review of Critical Thinking Skill in
Indonesia: Preparation of the 21st century learner.
Journal of Critical Reviews, 7(9), 1230-1235.
https:/ /doi.org/10.31838/jcr.07.09.223.

Dewi, N. M., Aziz, M. A., & Indarini, E. (2022). Meta
Analisis Pengaruh Model Pembelajaran Discovery
Learning terhadap Kemampuan Berfikir Kritis
Siswa Sekolah Dasar. Jurnal Pendidikan Dan
Konseling (JPDK), 4(4), 49-57.
https:/ /doi.org/10.31004/jpdk.v4i4.5161

Dewi, V. P, Doyan, A., & Soeprianto, H. (2017).
Pengaruh Model Penemuan Terbimbing terhadap
Keterampilan Proses Sains Ditinjau Dari Sikap
[Imiah pada Pembelajaran IPA. Jurnal Penelitian
Pendidikan IPA, 3(1).
https:/ /doi.org/10.29303/jppipa.v3il.102.

Dikta. (2020). Pembelajaran Berorientasi Tri Hita Karana
Sebagai Upaya Penguatan Kualitas Pendidikan
Dasar Pada Abad Ke 21. Pendasi: Jurnal Pendidikan
Dasar Indonesia, 4(1), 126-136.
https:/ /doi.org/10.23887/jpdi.v4i1.3103.

Erdogan, F. (2019). Effect of Cooperative Learning
Supported by Reflective Thinking Activities on
Students’ Critical Thinking Skills. Eurasian journal of
educational research, 19(80), 89-112.
https:/ /doi.org/10.14689/ ejer.2019.80.5

Esti S. (2009). Psikologi Pendidikan. Jakarta: PT Gramedia.

Octoober 2023, Volume 9 Issue 10, 8879-8889

Fahrunisa, A., Mustadi, A., Toto, R. W., & Pudjiastuti, P.
(2020). An Analysis of the Scientific Attitudes of
Fifth Graders through Guided Discovery Learning,.
Jurnal Penelitian Dan Pembelajaran IPA, 6(2), 225.
https:/ /doi.org/10.30870/jppi.v6i2.4704.

Fauzi, A., & Respati, D. K. (2021). Development of
Students' Critical Thinking Skills through Guided
Discovery Learning (GDL) and Problem-Based
Learning Models (PBL) in Accountancy Education.
Eurasian Journal of Educational Research, 95, 210-226.
https:/ /doi.org/10.14689/ ejer.2021.95.12

Frisilla, S., & Hardeli, H. (2022). Validity and Practicality
of Chemical Equilibrium Electronic Student
Worksheets Based on Guided Discovery Learning
to Increase the Critical Thinking Ability. Jurnal
Penelitian  Pendidikan  IPA, 8(3), 1191-1198.
https:/ /doi.org/10.29303/jppipa.v8i3.1481

Hasbiyati, H., Haque, A., & Afidati, N. I. (2022).
Students' Scientific Attitude in Science Learning
Using Discovery Learning-Based Environmental
Pollution Digital Book. Jurnal Penelitian Pendidikan
IPA, 8(4), 1887-1893.
https:/ /doi.org/10.29303 /jppipa.v8i4.1975

Haryati, T., Gusti, R. D., Hasibuan, M. H. E., & Rusdi, M.
(2020). The implementation of scaffolding in project
based learning to improve students’ science process
skills in buffer concept. Jurnal Kimia Dan Pendidikan
Kimia, 5(2), 187-200.
https:/ /doi.org/10.20961/jkpk.v5i2.42263.

Hidayat, T., Mawardi, & Astuti, S. (2019). Peningkatan
Kemampuan Berpikir Kritis dan Hasil Belajar Siswa
Kelas IV Melalui Model Pembelaran Discovery
Learning pada Tema Indahnya Keberagaman di
Negeriku. Jurnal Pendidikan Unsika, 7(1), 1-10.
https:/ /doi.org/10.35706/judika.v7i1.1798.

Istigamah, N., Doyan, A., & Taufik, M. (2016). Pengaruh
Model Pembelajaran Discovery dan Inkuiri
Terbimbing Berbasis Eksperimen terhadap Hasil
Belajar Fisika dan Sikap Ilmiah Siswa. Jurnal
Penelitian Pendidikan IPA, 2(1).
https:/ /doi.org/10.29303/jppipa.v2il.30

Kusherawati, L., Windyariani, S., & Setiono, S. (2020).
Profil Sikap Ilmiah Siswa Kelas VIII SMP, Melalui
Model Pembelajaran Guided Inquiry Laboratory
Experiment Method (GILEM). Biodik, 6(2), 168-175.
https:/ /doi.org/10.22437 /bio.v6i2.9307.

Mardhiyah, R. H., Aldriani, S. N. F., Chitta, F., &
Zulfikar, M. R. (2021). Pentingnya Keterampilan
Belajar di Abad 21 Sebagai Tuntutan dalam
Pengembangan Sumber Daya Manusia. Lectura:
Jurnal Pendidikan, 12(1). 29-40.
https:/ /doi.org/10.31849/lectura.v12i1.5813

Mubhali, M., & Sukaisih, R. (2023). Guided Discovery
Learning Model Using Concept Map Strategy to

Improve Students Metacognition and Critical
8887


http://dx.doi.org/10.31949/th.v1i2.383.
https://doi.org/10.33369/diklabio.1.1.15-21
https://doi.org/10.23887/mi.v26i2.36202
https://doi.org/10.24036/jelt.v10i4.114944
https://doi.org/10.21009/jrpk.081.01.
https://doi.org/10.31838/jcr.07.09.223.
https://doi.org/10.31004/jpdk.v4i4.5161
https://doi.org/10.29303/jppipa.v3i1.102.
https://doi.org/10.23887/jpdi.v4i1.3103
file:///C:/Users/a416k/Downloads/Telegram%20Desktop/10.14689/ejer.2019.80.5
https://doi.org/10.30870/jppi.v6i2.4704
file:///C:/Users/a416k/Downloads/Telegram%20Desktop/10.14689/ejer.2021.95.12
file:///C:/Users/a416k/Downloads/Telegram%20Desktop/10.29303/jppipa.v8i3.1481
file:///C:/Users/a416k/Downloads/Telegram%20Desktop/10.29303/jppipa.v8i4.1975
file:///C:/Users/a416k/Downloads/Telegram%20Desktop/10.20961/jkpk.v5i2.42263
https://doi.org/10.35706/judika.v7i1.1798
file:///C:/Users/a416k/Downloads/Telegram%20Desktop/10.29303/jppipa.v2i1.30
https://doi.org/10.22437/bio.v6i2.9307.
https://doi.org/10.31849/lectura.v12i1.5813

Jurnal Penelitian Pendidikan IPA (JPPIPA)

Thinking Skills. Jurnal Penelitian Pendidikan IPA,
91), 554-563.
https:/ /doi.org/10.29303/jppipa.v9il.3868

Nurcahyo, E., Agung S, L., & Djono, D. (2018). The
Implementation of Discovery Learning Model with
Scientific Learning Approach to Improve Students’
Critical Thinking in Learning History. International
Journal  of  Multicultural —and  Multireligious
Understanding, 5(3), 106.
https:/ /doi.org/10.18415/ijmmu.v5i3.234.

Oktaviani, W., Chan, F., Hayati, D. K., & Syaferi, A.
(2021). Meningkatkan Rasa Ingin Tahu Siswa pada
Pembelajaran IPA Melalui Model Discovery
Learning. Al Jahiz: Journal of Biology Education
Research, 1(2), 109. https://doi.org/10.32332/al-
jahiz.v1i2.2755

Pratiwi, F. A., & Rasmawan, R. (2014). Pengaruh
Penggunaan Model Discovery Learning dengan
Pendekatan Saintifik terhadap Keterampilan
Berpikir Kritis Siswa SMA. Jurnal Pendidikan dan

Pembelajaran  Khatulistiwa  (JPPK). 3(7). 1-16.
http:/ /dx.doi.org/10.26418/jppk.v3i7.6488
Rahayu, M. S. I, & Kuswanto, H. (2021). The

effectiveness of the use of the android-based carom
games comic integrated to discovery learning in
improving critical thinking and mathematical
representation abilities. Journal of Technology and
Science Education, 11(2), 270-283.
https:/ /doi.org/10.3926/JOTSE.1151.

Ramdani, A., Jufri, A. W., Gunawan, G., Fahrurrozi, M.,
& Yustigvar, M. (2021). Analysis of Students'
Critical Thinking Skills in terms of Gender Using
Science Teaching Materials Based on The 5E
Learning Cycle Integrated with Local Wisdom.
Jurnal Pendidikan IPA Indonesia, 10(2), 187-199.
https:/ /doi.org/10.15294 /jpii.v10i2.29956.

Revati, N., & Meera, D. K. P. (2017). An Investigation of
Scientific Attitude among Secondary School
Students in Kottayam District of Kerala. IOSR
Journal of Research & Method in  Education
(IOSRJRME), 7(1), 63-66.
https:/ /doi.org/10.9790/7388-0701036366.

Rizki, A., Khaldun, I, & Pada, A. U. T. (2021).
Dedevelopment of Discovery Learning Student
Worksheets to Improve Students' Critical Thinking
Skills in Chemical Balance Materials. Jurnal
Penelitian ~ Pendidikan ~ IPA,  7(4), 707-711.
https:/ /doi.org/10.29303/jppipa.v7i4.829

Rusadi, B. E.,, Widiyanto, R., & Lubis, R. R. (2019).
Analisis Learning and Inovation Skills Mahasiswa
PAI  Melalui Pendekatan Saintifik dalam
Implementasi Keterampilan Abad 21. Conciencia,
19(2), 112-131.
https:/ /doi.org/10.19109/ conciencia.v19i2.4323

Octoober 2023, Volume 9 Issue 10, 8879-8889

Safitri, A., Suyanto, E., & Wahyudi, 1. (2019).
Pengembangan Lembar Kerja Peserta Didik
Berbasis Collaborative Teamwork Learning Pada
Materi Fluida Dinamis Sma Kelas XI. Jurnal
Pendidikan Fisika, 7(1), 81.
https:/ /doi.org/10.24127 /jpf.v7i1.1401.

Sari, F. F. K, & Lahade, S. M. (2022). Pengaruh Model
Pembelajaran Inkuiri Terhadap Sikap Ilmiah Rasa
Ingin Tahu Peserta Didik Sekolah Dasar pada
Pembelajaran IPA. Jurnal Basicedu, 6(1), 797-802.
https:/ /doi.org/10.31004/ basicedu.v6i1.1973

Sariati, N. K., Suardana, I. N., & Wiratini, N. M. (2020).
Analisis kesulitan belajar kimia siswa kelas XI pada
materi larutan penyangga. Jurnal Imiah Pendidikan
dan Pembelajaran, 4(1), 86-97.
https:/ /doi.org/10.23887/jipp.v4il.15469

Setiadi, 1., & Irhasyuarna, Y. (2017). Improvement of
Model Student Learning Through The Content of
Solutions Guided Discovery Buffer. IOSR Journal of
Research & Method in Education (IOSRJRME), 07(01),
01-09. https:/ /doi.org/10.9790/7388-0701050109

Soenarko, I. G. K., Purwoko, A. A., & Hadisaputra, S.
(2022). Development of E-Worksheet Based on
Discovery Learning to Improve Students' Decision-
Making Skill and Scientific Attitude. Jurnal
Penelitian  Pendidikan  IPA, 8(5), 2518-2524.
https:/ /doi.org/10.29303 /jppipa.v8i5.1980

Sumar, W. T., Lamatenggo, N., & Razak, I. A. (2020).
Strategi Guru dalam Implementasi Pembelajaran
Abad 21 Melalui Model Pembelajaran Daring
untuk meningkatkan Kompetensi Guru. Jambura
Elementary  Education Journal, 1(1), 100-110.
https:/ /doi.org/10.37411/jambura%20elementary
%20education %20journal.v1i2.143.

Sugiarti, S.,, Danial, M., & Ratnadillah, Y. (2019).
Perbandingan Sikap Ilmiah Peserta Didik yang
menggunakan Model Discovery Learning dan
Pembelajaran Langsung (Studi Pada Materi Pokok
Larutan Penyangga). Indonesian  Journal — of
Educational Studies, 21(2).
https:/ /doi.org/10.26858 /ijes.v21i2.8639.

Syawaludin, A., Prasetyo, Z. K, Jabar, C. S. A., &
Retnawati, H. (2022). The Effect of Project-Based
Learning Model and Online Learning Settings on
Analytical Skills of Discovery Learning, Interactive
Demonstrations, and Inquiry Lessons. Journal of
Turkish ~ Science  Education, 19(2), 608-621.
https:/ /doi.org/10.36681/ tused.2022.140.

Ulfa, S. W. (2018). Mentradisikan Sikap Ilmiah Dalam
Pembelajaran Biologi. Jurnal Biolokus, 1(1), 1.
https:/ /doi.org/10.30821/biolokus.v1i1.314

Ulva, V. (2017). Mengembangkan Sikap Ilmiah Siswa
SMP. Jurnal Pendidikan: Teori, Penelitian, Dan
Pengembangan, 1(1), 622-626.
https:/ /doi.org/10.17977 /JPTPP.V215.9077.

8888


file:///C:/Users/a416k/Downloads/Telegram%20Desktop/10.29303/jppipa.v9i1.3868
https://doi.org/10.18415/ijmmu.v5i3.234.
http://dx.doi.org/10.26418/jppk.v3i7.6488
https://doi.org/10.3926/JOTSE.1151
file:///C:/Users/a416k/Downloads/Telegram%20Desktop/10.15294/jpii.v10i2.29956
https://doi.org/10.9790/7388-0701036366
file:///C:/Users/a416k/Downloads/Telegram%20Desktop/10.29303/jppipa.v7i4.829
https://doi.org/10.19109/conciencia.v19i2.4323
https://doi.org/10.24127/jpf.v7i1.1401.
https://doi.org/10.31004/basicedu.v6i1.1973
https://doi.org/10.23887/jipp.v4i1.15469
https://doi.org/10.9790/7388-0701050109
file:///C:/Users/a416k/Downloads/Telegram%20Desktop/10.29303/jppipa.v8i5.1980
https://doi.org/10.37411/jambura%20elementary%20education%20journal.v1i2.143
https://doi.org/10.37411/jambura%20elementary%20education%20journal.v1i2.143
https://doi.org/10.26858/ijes.v21i2.8639.
http://10.0.143.73/tused.2022.140
https://doi.org/10.30821/biolokus.v1i1.314
http://10.0.70.57/JPTPP.V2I5.9077

Jurnal Penelitian Pendidikan IPA (JPPIPA)

Utami, W. A., Harlita, H., & Karyanto, P. (2022). Validity
and Practicality of Discovery Learning E-Modules
on Environmental Change Material to Empower
Critical Thinking Skills. Jurnal Penelitian Pendidikan
IPA, 8(3), 1593-1598.
https:/ /doi.org/10.29303/jppipa.v8i3.1726

Wildan, W., Hakim, A., Siahaan, J., & Anwar, Y. A. S.
(2019). A Stepwise Inquiry Approach to Improving
Communication Skills and Scientific Attitudes On
A Biochemistry Course. International Journal of
Instruction, 12(4), 407-422.
https:/ /doi.org/10.29333/1j1.2019.12427a

Winoto, Y. C., & Prasetyo, T. (2020). Efektivitas Model
Problem Based Learning Dan Discovery Learning
Terhadap Kemampuan Berpikir Kritis Siswa
Sekolah Dasar. Jurnal Basicedu, 4(2), 228-238.
https:/ /doi.org/10.31004/ basicedu.v4i2.348

Wulandari, Y.I, Sunarto, Totalia, S.A. (2016).
Implementasi Model Discovery Learning dengan
Pendekatan  Saintifik untuk  Meningkatkan
Kemampuan Berfikir Kritis dan Hasil Belajar Siswa
Mata Pelajaran Ekonomi Kelas XI IIS I SMAN
Negeri 6 Surakarta Tahun Pelajaran 2014/2015.
Jurnal Pendidikan Ekonomi dan Bisnis, 1(2). 1-21.
https:/ /doi.org/10.20961/bise.v1i2.17972

Zul Hanifah, S., Febriana, K., & Sandha, S. (2022). Meta
Analisis: Pengaruh Model Discovery Learning
Terhadap Peningkatan Kemampuan Berpikir Kritis
Matematika. Jurnal Derivat: Jurnal Matematika Dan
Pendidikan Matematika, 9(2), 153-164.
https:/ /doi.org/10.31316/jderivat.v9i2.4240.

Octoober 2023, Volume 9 Issue 10, 8879-8889

8889


file:///C:/Users/a416k/Downloads/Telegram%20Desktop/10.29303/jppipa.v8i3.1726
https://doi.org/10.29333/iji.2019.12427a
https://doi.org/10.31004/basicedu.v4i2.348
https://doi.org/10.20961/bise.v1i2.17972
https://doi.org/10.31316/jderivat.v9i2.4240.

