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Abstract: The application of the flipped classroom learning model with an
ethnoscience approach trains students to learn independently in developing
and sharpening critical thinking skills. The aim of the research is to
determine the effect of the flipped classroom learning model with an
ethnoscience approach on students' critical thinking abilities. This type of
research is a quasi-experiment with a non-equivalent control group design.
The sample used consisted of two classes, one class was designated as the
experimental class and one class as the control class. The purposive
sampling method was used to collect samples. The results of hypothesis
testing using the t test show that t count is greater than table at a significance
level of 0.05, which indicates that the hypothesis Hy is rejected. Thus, the
flipped classroom learning model with an ethnoscience approach influences
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students' critical thinking abilities.
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Introduction

Currently, the world of education is moving
towards a student-centered learning process (Kavenuke
& Kihwele, 2023). Education today requires students to
construct their own knowledge (Prihantini et al., 2023).
This is done in order to achieve educational goals
according to Todres et al. (2023) namely giving students
the skills necessary to live in society. The abilities in
question consist of attitudinal competence which
includes spirituality and high social ethics in living in
society and skills competence which includes the ability
to understand and apply what has been learned (Siddiq
et al., 2023). Students must have modern age skills.
Modern century learning requires 4C skills:
communication, collaboration, critical thinking and
creativity (Azmi & Festiyed, 2023). These skills are
critical to successful learning in the digital era
(GonzalezPérez & Ramirez-Montoya, 2022). These skills
can be obtained through a learning process, experience
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or practice. Active learning occurs when teachers and
students continually develop their skills (Lombardi et
al., 2021). The involvement of all students can create an
active and democratic atmosphere (Saekhow &
Cheewaviriyanon, 2021). Each student has a role in
sharing their learning experiences with other students.
Students first go to school to get a formal education. One
of the fields of science taught in schools is Natural
Sciences (IPA), namely science that studies facts,
concepts, discovery processes and scientific attitudes
through observation and experimentation (Sintiawati et
al., 2021). Natural science is human knowledge about
nature that is obtained in a controlled manner (Febri et
al., 2019).

Science lessons are related to the process of finding
out so that science is not just mastering concepts or
principles of knowledge. In order to gain a better
understanding of the natural environment, the learning
process emphasizes direct experience. In addition, it
emphasizes contemporary pedagogical aspects, namely
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the application of a scientific approach to learning so
that students are asked to improve their own skills
during their learning process (Hillmayr et al., 2020). In
this field, students are faced with many abstract
concepts that require good critical thinking skills.
Critical thinking means thinking carefully and
reasonably so that you can make decisions about
something important to determine whether your ideas
can be accepted or carried out based on scientific
thinking.

Critical thinking skills emphasize the decisions or
considerations made by individuals. Students' low
critical thinking abilities are a problem faced today.
Remembering, recognizing, calculating, measuring,
classifying, ordering, applying, representing, modeling,
analyzing, generalizing, synthesizing and solving
problems are all aspects of knowledge that are measured
in international studies, known as Trends in
International Mathematics and Science Study (TIMSS)
(Teig et al., 2022). This study involved junior high school
students studying science and mathematics. TIMSS
results show that Indonesia experienced another decline,
being in 44th position out of 49 countries (Rahmawati,
2020). This also illustrates that students are not actively
involved in learning.

At SMP Negeri 9 Batang Hari, the results of testing
their critical thinking skills by giving 25 HOTS
questions. The results are shown in Table 1.

Table 1. Student Critical Thinking Ability Test Results

Class The number of students Average Completeness
VIII A 32 5278 16.89%
VIII B 31 58.90 18.26%
VIIIC 32 53.65 17.17%
Average 17.44%
completion

In Table 1, it can be seen that the average
completion rate for class VIII students is 17.44%. A low
level of completion indicates that students' critical
thinking skills are still lacking. Apart from that, the
conventional learning model used by teachers is not
effective in the learning process. As a result, students'
critical thinking abilities are low. To improve students'
critical thinking skills, educators must choose a more
relevant learning model to apply, because the success of
learning activities in the classroom depends on the
educator.

The flipped classroom learning model is an effort to
solve critical thinking problems in modern education
(Sari et al., 2023). Basically, this model says that students
at home do what they do in class, namely learning by
understanding the material provided by the teacher and
students in class do what students usually do at home,
namely working on questions and completing
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assignments (Khairunnisak et al., 2023). He further
explained that the flipped classroom model is an
alternative learning that teachers can use to improve
students' critical thinking skills. This is in line with the
opinion which states that the flipped classroom has a
positive effect on the critical thinking abilities of high
school (SMA) students. The flipped classroom
maximizes mutual interaction between teachers,
students and their environment (Harjono et al., 2022).
This learning model uses learning media that students
can access online and offline to support their learning.
This model emphasizes how to use class time effectively
to increase student knowledge, student learning
activities and their critical thinking abilities.

Based on research conducted by Pratama et al.
(2023) shows that ethnoscience has the potential to be a
source of knowledge that can be explored to improve
students' critical thinking abilities. Ethnoscience is the
process of combining cultural science and scientific
science (Siami et al., 2023). All knowledge related to
society is considered genuine science of society. Local
wisdom or understanding of nature and culture that
develops in society is a representation of the
community's original science. This is in line with opinion
Mulatsih et al. (2023) states that learning whose learning
resources are obtained from indigenous knowledge of
the community packaged in ethnoscience has the
potential to improve students' critical thinking abilities.
The ethnoscience approach has the ability to expand
students'’ knowledge about their surrounding
environment and prevent them from being isolated (Fitri
& Asrizal, 2023). Meaningful learning in an ethnoscience
approach can increase student competence because this
approach focuses more on integrated understanding
rather than just in-depth understanding (Putu Verawati
et al., 2022). Developing connections between science,
technology and society is an important component of
science studies.

Therefore, it is necessary to conduct research on the
influence of the flipped classroom learning model with
an ethnoscience approach on students' critical thinking
abilities by considering the need for models and
approaches in learning that can improve students'
critical thinking abilities. Bearing in mind that the ability
to think critically is one of the very important abilities
possessed by every individual student to face the life of
today's modern society.

Method

This type of research is a quasi-experimental (quasi-
experimental) form of non-equivalent control group
design. In this design, control variables cannot be
implemented strictly or fully (Miller et al., 2020). This
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research compares critical thinking skills between an
experimental group that applies the flipped classroom
learning model with an ethnoscience approach and a
control group that applies conventional learning. The
research design used was a posttest only control group
design. The research design can be seen in the following
table:

Table 2. Posttest Only Control Group Design

Class Treatment Posttest
Experiment X T
Control (0] T
Information:

X: Flipped classroom learning model with an

ethnoscience approach
O: Conventional learning
T: Posttest experimental class and class control

The population of this study was all 95 students in
class VIII of SMP Negeri 9 Batang Hari. The sample used
was two classes with one class as the control class and
one class as the experimental class. It was found that
class VIII A was the experimental class which received
the flipped classroom learning model with an
ethnoscience approach and class VIII C was the control
class which received conventional learning treatment.
The sample used in this research was taken using a
purposive sampling technique. The reason for using the
purposive sampling technique was because the criteria
used by the researcher for the research sample were
classes taught by the same teacher, namely Mrs. Mailis
Padus., S.Pd and both classes had almost the same
average score, namely 52.78 in class VIII A and 53.65 in
class VIII C. This aims to equalize students' initial
experiences.

The independent variable in the research is the
flipped classroom learning model with an ethnoscience
approach. Meanwhile, the dependent variable in this
research is the critical thinking ability of class VIII
students at SMP Negeri 9 Batang Hari. The instruments
used in this research were the Learning Implementation
Plan (RPP) and critical thinking skills questions.
Validation of the research instruments used in this
research was validated by two experts in science
learning. The data analysis technique in this research
consists of testing the normality of data distribution,
homogeneity of variance testing and hypothesis testing.
The hypothesis proposed in this research is:

Ho: The flipped classroom learning model with an
ethnoscience approach has no effect on critical thinking
skills of class VIII students of SMP Negeri 9 Batang Hari.
Hi: The flipped classroom learning model with an
ethnoscience approach influences the critical thinking
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abilities of class VIII students at SMP Negeri 9 Batang
Hari.

The overall research procedure can be described as
follows:

Determine the problem

v
Make a hypothesis

v

Determining population
v

Determine the sample

v

Arranging instruments
v

Validating the instrument
v
Giving treats

|
v v

Experimental class
(applying the flipped
classroom learning
model with an
ethnoscience approach)

Control class (applies
conventional learning
model)

Critical thinking ability
test
v
’ Test results |
v
| Hypothesis testing |

A

Figure 1. Research procedure
Results and Discussion

Validation Results

This research instrument was validated by two
experts in science learning. The validation results are
presented in the following table:

Table 3. Results of Validation of Research Instruments

Instrument Information
lesson plan Valid
Critical thinking ability test questions Valid

Table 3 shows the validity of the research
instrument in the valid category for RPP, LKPD, and
critical thinking skills questions. This means that the
research instruments are suitable for use.

Normality Test Results

The normality test is carried out to determine
whether the data obtained is normally distributed
(Nuryadi et al., 2017). Calculation of the normality test
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in the experimental class and control class uses the
Liliefors test. The results of the normality test
calculations are summarized in the following table:

Tabel 4. Normality Test Results

Class N  Leount Liable Information
Experiment 32 013 015 Normally distributed
Control 32 015 0.15 Normally distributed

Based on Table 4, the results in the experimental
class and control class show that Leount<Ltable. This means
that the data in both classes is normally distributed.

Homogeneity Test Results

The homogeneity test aims to see whether the two
subjects have homogeneous variants or not (Nuryadi et
al, 2017). The results of the homogeneity test
calculations are summarized in the following table:

Table 5. Homogeneity Test Results

Class N Feount Frable Information
Eksperiment 32
Control 3 1.62 1.93 Homogen

Based on Table 5, Feount<Fiable is obtained, which
means that the experimental class and control class data
are homogeneous.

Hypothesis Test Results

Hypothesis testing aims to determine whether the
flipped classroom learning model has a significant
influence on students' critical thinking skills so that it
can be seen whether the research hypothesis is accepted
or rejected (Nuryadi et al., 2017). Hypothesis test results
can be seen in the following table:

Table 6. Hypothesis Test Results

Class N Teount  Trable Information
Experiment 32 .
Control 30 8.64 1.67 Ho Rejected

Based on Table 6, the results of the test carried out
using the two-sample t test were obtained, namely
Teount=8.64 and Twble=1.67 so it can be seen that the value
of Teount>Trble at a significance level of 0.05, this means
that the hypothesis Ho is rejected. Application of the
flipped classroom learning model with an approach
ethnoscience is carried out by providing essential
materials by including local wisdom values such as
linking additive materials with various traditional food
ingredients of the local community. The results of the
research found that the use of an ethnoscience approach
in additive material was able to enable students to obtain
meaningful learning, and stated that conceptual
reconstruction could be realized if there was meaningful
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learning (Nugraheni et al., 2022). This material is given
before students carry out learning activities in the
classroom so that students can study independently at
home first. Apart from that, the critical thinking ability
test questions are also packaged with ethnoscience.

1(; "’

Figure 2. Concept of the flipped classroom learning model
(Dong, 2019)

The flipped classroom model learning activity with
an ethnoscience approach begins by providing material
about additives and addictive substances packaged in
ethnoscience via a WhatsApp group.

VIl A
b2 831-3131-1213, +62 B38-48.,,

< (-

Materi 2at Aditif dan 2at
Adiktif, pdf

Figure 3. Providing material via whatsapp group

The next activity is for students to note down things
they don't understand to discuss together.

Figure 4. Students note things they don't understand
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Then students carry out discussion activities to find
answers to various things they do not understand. At
this stage the teacher acts as a facilitator.

Figure 5. Students discussing

Then the teacher evaluates the learning that has
taken place.

Figure 6. Evaluation by teacher

Based on the research results, it is known that the
flipped classroom learning model with an ethnoscience
approach has a positive effect on the critical thinking
skills of class VIII students at SMP Negeri 9 Batang Hari
because the posttest results for the experimental class
obtained a higher average test score of 75 compared to
the control class which only got a score of 67. Apart from
that, from the results of the hypothesis test it was also
found that the hypothesis HO was rejected, which means
that the flipped classroom learning model with an
ethnoscience approach had a positive effect on students'
critical thinking abilities in class VIII of SMP Negeri 9
Batang Hari.

The flipped classroom learning model is able to
make students study the material independently before
class starts (Huong et al., 2018). Meanwhile, class time is
used for discussion activities regarding various things
that students do not yet understand (Novitri et al., 2022).

May 2024, Volume 10, Issue 5, 2363-2370

By implementing the flipped classroom learning model,
students receive provisions before entering class
(Algarni, 2018). Exposure to virtual material provided
before students enter the face-to-face classroom really
helps students to be better prepared to face problems in
class during discussions (Atwa et al., 2022). Having prior
knowledge also really helps students be more critical
when facing various problems (Al-Rafayah, 2023). This
allows them to increase their understanding of the
material and improve their critical thinking skills. This
is in line with opinion Zulhamdi et al. (2022) which states
that the flipped classroom learning model is influential
and able to improve students' critical thinking abilities.
Furthermore Nugraheni et al. (2022) revealed that many
learning activities can be designed using the flipped
classroom model both in environments outside the
classroom and inside the classroom so as to enable
students to be actively involved in learning and improve
students' critical thinking skills.

On the other hand, classrooms can be integrated by
utilizing various technologies that help students learn to
think critically better (Fadli et al., 2022). The results of
research conducted by Bosch-Farré et al. (2024) stated
that the flipped classroom learning model had a positive
effect on improving students' critical thinking skills.
According to Etemadfar et al. (2020) said that the flipped
classroom learning model is a learning model that is able
to improve students' critical thinking skills and is highly
recommended for application in today's modern times.
It is very necessary to use local knowledge in learning
(Andayani et al., 2021). Using local cultural elements in
education is one way to improve the quality of learning
(Rahman et al., 2023). By incorporating elements of local
wisdom into lessons, education must correct the
difference between mainstream knowledge and local
wisdom (Idul & Fajardo, 2023). Additionally, according
to Hikmawati et al. (2020) encourage students to
participate actively in the learning process.

The ethnoscience approach emphasizes the use of
local culture in science learning and enriching the
learning context (Yasir & Dwiyanti, 2023). The
application of ethnoscience in learning is very
dependent on the student's environment (Haryanto &
Kencanawati, 2023). Therefore, teachers who use an
ethnoscience approach in the classroom must have a
good understanding of each student's local culture
(Atmojo et al., 2019). The ethnoscience approach can
improve cognitive and critical thinking abilities because
it links classroom learning to students' daily lives and
encourages them to actively participate in the learning
process (Putu Verawati et al., 2022). This combination
can give students greater opportunities to develop
critical thinking skills because they are actively involved
in group discussions, analyzing concepts with cultural
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contexts and solving problems that are relevant to their
daily lives.

Students' mastery of the material and development
of critical thinking skills can also increase. This is in line
with opinion Al-Zoubi et al. (2021) which says that the
flipped classroom model is a better teaching
methodology than traditional teaching methodology in
developing  students' critical thinking  skills.
Additionally, according to Hanum et al. (2023)
Integrating ethnoscience in learning is very important so
that students' critical thinking skills are better amidst the
trend of using technology.

Conclusion

Based on the results of research that has been
conducted, it shows that the flipped classroom learning
model with an ethnoscience approach has a positive
effect on the critical thinking abilities of class VIII
students at SMP Negeri 9 Batang Hari.
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