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Abstrak

Penelitian ini bertujuan untuk menghasilkan instrumen Project Based Learning terintegrasi
etnosains yang valid dan reliabel pada materi Hukum Newton. Jenis penelitian ini adalah
penelitian pengembangan dengan model 4D. Sampel penelitian berasal dari 2 orang dosen
pendidikan fisika dan guru fisika SMA Negeri 4 Kerinci. Teknik pengumpulan data berasal dari
observasi, wawancara dan angket validasi. Instrumen dalam penelitian ini adalah lembar
validasi dengan menggunakan skala likers. Analisis data yang digunakan adalah teknik
analisis kualitatif dan kuantitatif dengan bantuan aplikasi SPSS versi 21. Hasil penelitian
menunjukkan nilai rata-rata validasi instrumen etnosains sebesar 0,710 dengan kriteria
sangat valid dan nilai reliabilitas sebesar 0,845 dengan kriteria tinggi. Temuan ini
menjelaskan bahwa instrumen etnosains yang diintegrasikan dengan pembelajaran berbasis
proyek sangat layak untuk dikembangkan dalam pembelajaran fisika materi Hukum Newton.
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Development of Ethnoscience-Based Critical Thinking Instrument in Physics Learning

Abstract

This study aims to find out to produce a valid and reliable Project Based Learning integrated
ethnoscience instrument in Newton's Law material. This type of research is a development
research with 4D model. The research sample came from 2 physics education lecturers and
physics teachers of SMA Negeri 4 Kerinci. Data collection techniques come from observation,
interviews and validation questionnaires. The instrument in this study was a validation sheet
using a likers scale. Data analysis is qualitative and quantitative analysis techniques with the
help of the SPSS version 21 application. The results show the average validation value of
ethnoscience instruments of 0.710 with very valid criteria and a reliability value of 0.845 high
criteria. This finding explains that the ethnoscience instrument integrated with project-based
learning is very feasible to be developed in learning physics material on Newton's Law.
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Introduction

Critical thinking is an ability that
students must have in facing the 21st
century (Untari et al., 2020; Suharyat et al.,
2022; Suryono et al, 2023). Critical
thinking is necessary for students to solve a
problem (Kurniahtunnisa et al.,, 2016;
Ludwig & Charbel, 2023; Shaw et al., 2019;
Rahman et al., 2023). Ariani (2020) Critical
thinking skills help students be more
creative and active in learning. In addition,
critical thinking encourages students to
think at a higher level in the learning
process (Farisi et al.,, 2017;Amin et al.,,
2020; Yustiana el al., 2022; Cahyono et al.,
2021; Suharyat et al., 2022; Elfira &
Santosa, 2023). Students who have critical
thinking skills find it easier to understand
the subject matter (Prihono et al., 2020;
Ichsan et al., 2023)

Students' science critical thinking
skills in Indonesia are still low (Hidayati et
al., 2022; Rahmatia & Fitria, 2021; Oktarina
et al., 2021; Sofianora et al.,, 2023). This
can be seen from the 2018 PISA Research
which shows the critical thinking skills of
Indonesian students in the field of science
obtained a score of 396 ranked 72 out of
78 members (Zulkifli et al., 2022; Rahman
et al., 2023; Karim et al., 2023; Nurtamam
et al.,, 2023). In teaching and learning
activities teachers still use conventional
methods (Ejin, 2017), so that students are
less active in learning. Kono & Mamu
(2016) stated that teachers who use
consensional learning models have not
been able to improve students' critical
thinking skills. in addition, teachers have
not been able to direct students to work on
questions that lead students to think
critically. So, there is a need for
instruments that can encourage students
to think critically in physics learning..

Physics is a compulsory subject for
high school students that must be
completed with grades in accordance with
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the Teaching Completeness Criteria.
Physics learning leads students to be able
to think critically in order to provide
solutions to problems (Rahman & Ristiana,
2020). Research results by Rofiah et al.,,
(2013) stated that the development of
physics instruments helps teachers to
improve higher order thinking skills. In
addition, the instrument can help teachers
in evaluating student learning outcomes (
Sari et al, 2018). Research results
Sulistiyono et al., (2019) stated that the
development of instruments in physics
learning evaluates students' attitudes and
responsibilities. The development of
ethnosain-based critical thinking
instruments helps students introduce their
local wisdom (Fitria & Widi, 2015; Subali,
2020; Hallatu & Palittin, 2021; (uhaimi et
al., 2022).

Previous research by Amarila et al.,
(2014) stated that the development of a
valid critical thinking instrument will shape
the quality of students' thinking in learning
physics. Penelitian oleh Putri et al., 2016)
explains the development of instruments
related to proper physics learning will be
able to measure students' critical thinking
skills. However, the reality is that teachers
have not been able to make the right
instruments that direct students to think
critically. Desiriah & Setyarsih (2021) The
development of wvalid and reliable
instruments is able to measure students'
high-level thinking skills. Based on the
above problems, this research aims to
produce valid and reliable ethnoscience-
based critical thinking instruments in
physics learning.

Methods

This research is a type of Research &
Development research using the 4D model.
This research was conducted at SMA
Negeri 4 Kerinci. The research sample
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came from 2 physics education lecturers
and 1 physics teacher of SMA Negeri 4
Kerinci. Data collection techniques in this
study were observation, interview and
guestionnaire. Instruments in the form of
tests and validation sheets. The test
consists of 10 multiple choice questions
related to critical thinking in learning
physics material Newton's law, while the
validation sheet is used to measure the
feasibility of questions in learning physics
material newton's law. Criteria for
validation and reliability of questions can
be seen (Tables 1 and 2). The data analysis
technique is quantitative analysis with the
help of the SPSS version 16 application
with the criteria for critical thinking skills
can be seen in Table 1.

Table 1. Criteria for Question Validity

Angka Criteria
0.80-1.00 Very High
0.60-0.80 High
0.40-0.60 Simply
0.20-0.40 Low
0.00-0.20 Very Low
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Result

The results of the development of
ethnoscience-based critical thinking
instruments in learning physics newton's
law material. The first stage of needs
analysis, curriculum analysis and analysis of
student evaluation questions in ecology
and environmental materials. The second
stage makes the design of critical thinking
instruments in accordance with the Basic
Competencies and Core Competencies of
newton's law material. Furthermore, the
third stage is Develop. At this stage, the
instrument was validated by content
validation, language validation and
material validation by physics education
lecturers and physics teachers. The results
of the validation of critical thinking
instruments in learning newton's law
material can be seen in Table 3.

Table. 3 HOTS Instrument Validation Results
No Validation Skor Peresentase Criteria

Source: (Hamidah & Wulandari, 2021)

Table 2. Reliability criteria

Angka Kriteria
0.80-1.00 Very High
0.60-0.79 High
0.40-0.59 Simply
0.20-0.39 Low
0.00-0.19 Very Low

Source: (Hamidah & Wulandari, 2021)

Table 3. Critical Thinking Ability Interpretation

(%)
1 Content 49 86 % Very
Valid
2 Languange 41 80% Valid
3 Material 45 88 % Very
Valid
Average Valid

Criteria
Angka Criteria
81- 100 Very Good
61-80 Good
41 -60 Simply
21-40 Less
<20 » Very Less
Source: Purnigrum dalam Hamidah & Wulandari
(2021)

Resul and Discussion

Based on Table. 3 explains that the
content validation value obtained a score
of 49 with very valid criteria valid, language
validation score 451, material validation
score 47 and the average value of the
validity test obtained a score of 45 with
very valid criteria valid. This shows that
ethnosain-based critical thinking
instruments are suitable for use in learning
biology class X SMA Negeri 4 Kerinci
newton's law material. The next stage is
implementation. At this stage the
instrument that has been validated by
experts and revised is then carried out a
limited trial on students by giving Higher
Order Thinking Skills (HOTS) questions. The
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results of the limited trial validation can be
seen in Table 4.

Table 4. Student Critical Thinking
Interpretation Results

Index Criteria Limited Product Trial
Frequency Total
0.81-1.00 Very 4 40
High
0.61-0.80  High 4 40
0.41-0.60  Simply 1 10
0.21-0.40 Low 1 10
0.00-0.20  Very 0 0
Low
Total 10 100

Based on Table 4. Shows the results
of limited instrument trials of critical
thinking in physics learning there are 4 (40%)
guestions that have very high validation, 8
(40%) questions have high validity, 4 (40%)
guestions have sufficient validity and 1
(10%) has low validity. From the results of
the limited trial, the Higher Order Thinking
Skills (HOTS) instrument in physics learning
is very feasible to be used in learning
newton's law material. Furthermore, from
the limited test results of the HOTS
instrument, the lowest rcount was 0.220
with low criteria while the highest rcount
was 0.820 with very high validity. With an
average score of 0.710 with valid criteria.
Furthermore, the results of the HOTS
instrument reliability test in learning
newton's physics can be seen in Table 5.

Table 5. Reliability Test Results

Product Trial a Criteria
Uji Coba Produk 0.845 High
Terbatas

Based on Table 5. Explaining the
results of the HOTS instrument reliability
test in the limited product trial obtained a =
0.972 with very high criteria. This shows that
this ethnossian-based critical thinking
instrument is very valid and reliable to be
developed in learning newton's law physics.

Discussion
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The development of ethnoscience-
based critical thinking instruments in
learning physics newton's law material is
very feasible to develop. Ethnocentric-
based critical thinking instruments are very
important for teachers in developing
students' critical thinking skills in learning
(Fitriani, 2020; Rahman et al., 2023). The
development of wvalid and reliable
ethnoscience-based critical thinking
instruments will encourage students'
critical and creative thinking skills in
learning. (Agustin et al., 2018; Novitra et
al., 2021).

In  developing  ethnosian-based
critical thinking instruments for physics
learning, questions must refer to critical
thinking indicators so that students can
think critically. Fradila et al., ( 2021) stated
that ethnosain-based critical thinking
instruments that have good Vvalidity,
reliability and difficulty index values will
result in appropriate use to measure
students' critical thinking skills. From the
validity test results obtained an average
score of 0.710 and reliability of 0.845 with
very high criteria. The use of appropriate
critical thinking instruments in biology
learning will be able to be used in
evaluating the quality of student learning
(Shaw et al., 2019). (Al-fikry & Syukri,
2018) stated that the development of
ethboscience-based critical thinking
instruments can encourage students to
more easily solve a problem related to
physics learning questions.

Conclusion

Based on this research, it can be
concluded that ethnoscience-based critical
thinking has a validation value of 0.710
with decent criteria, reliability of 0.845
high criteria. These findings explain that
the critical thinking instrument is very valid
and reliable to use in newton's law
material. So, the ethnoscience-based
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critical thinking instrument is very feasible
to be developed in physics learning at
school.
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