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ABSTRACT

Optimizing bilingual learning through PheT media is one of the conscious efforts of teachers to improve
students' critical thinking skills. This study aims to optimize bilingual learning using Phet's media on the critical
thinking skills of class XI students at SMA Teuku Nyak Arif Fatih Bilingual School. This type of research is
quasi-experimental that uses a nonequivalent control group design model. The population in this study was all
class XI which amounted to 2 classes. The sample in this study was taken using a total sampling technique,
namely the number of samples equal to the total population of 36 students. The data collection technique used is
pretest and posttest learning outcomes tests. The data analysis technique used a two-party t-test with the
normality test and homogeneity test first as a prerequisite for the analysis. The results obtained based on data
analysis using a two-party t-test, namely -—t

(1_%@ = —1,690 < thirung = 1,07 < t(l—la) =1,690. So
according to the hypothesis —t(l_%a) < thitung < t(l_%a)then H, is accepted and H, is rejected, it can be

concluded that bilingual learning using PheT media is not optimal to improve the critical thinking skills of
students at SMA Teuku Nyak Arif Fatih Bilingual School.
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INTRODUCTION

Technological developments in the era of globalization have had a very large impact
on the world of education, where according to the Education Development Index (EDI) data
released by UNESCO in 2021 ago, Indonesia was ranked 54 out of a total of 78 countries
included in the ranking of world education levels. From this reference, Indonesia is still
inferior compared to other Southeast Asian countries such as Singapore which is ranked 21,
Malaysia is ranked 38, and Thailand is ranked 46 (Maulana, et al, 2022; Hasanatul, 2022).
This encourages the world of education to be able to keep up with technological
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developments by creating an education system that has international standards so that later it
is expected to create human resources that can compete with global developments.

The above problems are contained and strengthened by Law No. 20 of 2003
concerning the National Education System article 50 paragraph (3) which states, "The
government and regional governments that organize at least one education unit at all levels of
education, to be developed into standard education units. international”. This has become a
benchmark for the Ministry of National Education (Depdiknas) to issue a bilingual program
with the target of schools, namely junior and senior high schools in all districts in Indonesia
in the hope that they can face the environment that is always undergoing increasingly rapid
changes. The Ministry of National Education program requires target schools to implement
learning programs using a bilingual system, both in learning resources and learning media
(Khunaifi and Matlani, 2019).

Based on initial observations made at SMA Teuku Nyak Arif Fatih Bilingual School
on April 14, 2021, with sources of information obtained from teachers and students, it is
known that this school has implemented a bilingual learning system. According to Sugianto
(2014), "a bilingual class is a class where learning is carried out and delivered in a foreign
language which will have an impact on increasing the competitiveness of students”. The
results of initial observations found that bilingual learning was effective in motivating
students in the learning process, which could be seen from the enthusiasm of students when
listening to the teacher's explanation explaining the subject matter in English. Bilingual
learning turns out to have several weaknesses, especially in physics, one of which is that it is
difficult for students to understand the subject matter presented by the teacher because it is
constrained by language, this affects the way students think about what they have to re-
translate the learning material into Indonesian. This problem is supported by research
researched by Razi and Rahmat (2020) regarding the obstacles to bilingual learning. The
results show that students who come from different educational backgrounds, make students
less understanding of the material explained in English. In addition, the difficulties
experienced by teachers in learning physics in bilingual classes are that teachers find it
difficult to find the right learning media to be implemented in bilingual learning so the
bilingual learning process is not optimal to encourage students to understand the subject
matter that has an impact on students' critical thinking skills. This is supported by research by
Jannah, et al (2018), "The problem faced in implementing this bilingual program in physics
lessons, in particular, is the less than optimal use of media and technology which makes
learning less varied so that it does not affect activities, interests, and motivation much.
student learning which of course will affect their learning achievement. The use of
appropriate learning media will affect the learning process and is expected to have an impact
on increasing students' critical thinking skills so it is also expected to help optimize the
learning process designed for bilingual classes.

The virtual lab media, namely PheT, is a learning media designed to help the bilingual
learning process because the ease of operation of the PheT media is very helpful for
optimizing learning in a bilingual class. Later this is expected to encourage participants to
understand the lesson well so that it has an impact on increasing critical thinking skills and
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this itself is also following research conducted by Abdurahman (2019), "PheT simulation can
make students build critical thinking skills and are also able to describe something that is not
visible and attracts students' interest to be more involved in learning activities. PheT
simulation needs to be applied to students at the secondary school level because it emphasizes
the formation of skills to acquire knowledge and communicate it.
The results of bilingual learning through PheT media on the learning process of students that
are designed actively by involving students in discussions related to problems in the learning
process can later be an effort to stimulate the critical thinking skills of the students
themselves, because according to Anugraheni (2018), "Critical thinking is the ability and
tendency of a person to make and make assessments of conclusions based on evidence and
state that by thinking critically, a person can regulate, adjust, change, or improve his
thoughts, so that he can make decisions to act more appropriate”. In addition Anugraheni
(2018) also said that, “the use of PheT simulation media will make it easier for students to
understand the material or concepts conveyed by educators because in this PheT simulation
they can properly visualize material concepts that are initially difficult to understand when
learning is presented with lecture, direct learning, and discussion methods. PheT simulations
can also provide incentives for students to be more active and develop abilities and can
improve students' thinking skills towards the concepts that have been studied because
students can interact directly with the media”.

It is important to study the optimization of physics learning in a bilingual class using
PheT media to obtain clear information about the optimization of physics learning in the
bilingual class through Phet's media on the critical thinking skills of students in a bilingual
class. Therefore, the researcher intends to research "Optimization of Bilingual Learning to
Improve Students' Critical Thinking Ability through PheT Media".

Problem of Research

Based on the background described above, the problem in this study is that students
do not understand the physics learning material delivered by the teacher because it is
constrained by language so it affects students' critical thinking skills, where this is supported
by research researched by Razi and Rahmat. (2020) regarding the obstacles to bilingual
learning, it is found that students who come from different educational backgrounds, make
students less understanding of the material explained in English. In addition, teachers also
find it difficult to find the right learning media to be implemented in the learning process,
making learning less than optimal in the bilingual class, this is supported by research by
Jannah, et al (2018: 6), "The problems faced in implementing this bilingual program In
physics lessons, in particular, the use of media and technology is not maximal, which makes
learning less varied so that it does not affect the activities, interests, and motivation of
students to learn which will certainly affect their learning achievement.

Research Focus

Based on the background and problems above, this study focuses on finding out the
optimization of bilingual learning to improve students' critical thinking skills through PheT
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media. This is corroborated by Muzana's research (2018: 41) which states, "The learning
outcomes of students taught using PheT media are better than students' learning outcomes
taught without using PheT media on the subject of Alternating Flow Circuits at SMA Negeri
Abulyatama”. Hermansyah (2015: 100) stated, "There is a significant difference between
using PheT media and without using PheT media in physics learning so that it has a positive
effect on mastery of concepts and students' critical thinking skills". The research shows that
there is a positive effect of the learning process using PheT media on the critical thinking
skills of students.

METHODOLOGY OF RESEARCH

General Background of Research

This research was conducted at SMA Teuku Nyak Arif Fatih Bilingual School which
is located at JIn. Teuku Nyak Arief No.1, Lamnyong, Syiah Kuala District, Banda Aceh City,
Aceh. The reason for choosing the location in this study is because this school implements a
bilingual learning system. While the implementation of this research will be carried out in the
Odd Semester of the 2022/2023 Academic Year from July 13, 2022 to August 13, 2022.

The method used in this research is quantitative. According to Sugiyono (2013: 7),
"The quantitative method is a scientific/scientific method because it has fulfilled scientific
principles, namely concrete/empirical, objective, measurable, rational, and systematic™. This
method is called the quantitative method because the research data is in the form of numbers
and the analysis uses statistics.

The research design that will be used is quasi-experimental. According to Sugiyono,
(2013: 77), "This design uses two groups, namely the experimental group and the control
group as a comparison”. The design used in this study is a quasi-experimental design that
uses a nonequivalent control group design model.

Subject of Research

The population taken in this study were all students of class XI SMA Teuku Nyak
Arif Fatih Bilingual School starting from class XI-A which amounted to 18 students and class
XI1-B which amounted to 18 students, thus the total population of students was 36 students. .
The samples selected in this study were students XI-A, totaling 18 students and class XI-B,
totaling 18 students. The sample selection for the control class and the experimental class will
be carried out after the normality and homogeneity tests have been carried out and the data
from the pretest results for both classes are normal and homogeneous.

Instrument and Procedures

Data collection techniques are ways to obtain data relevant to this research. The data
was collected in the form of test results data. This data was collected before the learning
process in the form of a pretest and after the learning process in the form of a posttest. The
research instrument used in this study consisted of several research tools such as lesson plans
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with material moments of force, student worksheets, and PheT learning media. In addition,
there are also learning outcomes tests which consist of an initial test or pretest and a final test
or posttest. In this study, the researcher used 10 questions in the form of an essay. The
questions consist of several levels of difficulty, starting from level C3 to the more difficult
level, namely C6 it is proposingly used to measure the critical skills of the student while they
are working on the test do they understand the question clearly or not.

Data Analysis

Quantitative data were obtained from the test results, namely the results of the pretest and
posttest of students from the experimental class and the control class. The posttest value data
will be processed using a two-party t-test with both pretest and posttest samples being tested
for normality and homogeneity as a prerequisite for analysis. A normality test was conducted
to determine whether the sample was normally distributed or not by using the Chi-square test
formula (X?) to determine X?using the following formula:

(0i—Ei)?

X2 =Yk

With the following test criteria:

L M Xfiung < Xiaper With dk = (k-1) it means that the two data are normally
distributed.

2. If the price is other than that or Xizlitung > XZ,peithen the two data are not normally
distributed.

Test the homogeneity of the two samples to see the similarity of variance for the two groups
using the F test with the formula

varian terbesar

Fpit = : :
HUn9  parian terkecil

and the homogeneity test criteria used SPSS V20 application with the following criteria:

1. The significance value < 0.05 means that from a population that has an unequal/non-
homogeneous variance.

2. The significance value of 0.05 means that the population has the same/homogeneous
variance.

This study uses hypothesis testing. Hypothesis testing is used to determine whether
this hypothesis is proven true or not and to see the optimization of bilingual learning with
PheT media to improve students' critical thinking skills. By using the statistical formula,
namely the two-party t-test, namely:

X, — Xy
1.1
n, Ny

Lhitung =
Sd?
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Hypothesis testing was carried out using two-party t-test, namely the right and left

parties with a significant level = 0.05. The test criteria are as follows: If —t i <
2

thitung < ta-ta) then H,is accepted and H,is rejected, it means that the learning outcomes
2

taught by the media PheT are not yet optimal.
RESULTS AND DISCUSSION

The data collected in this study is the result of research at Teuku Nyak Arif Fatih
Bilingual High School. The data collected is in the form of pretest scores given before the
learning process and final test scores (Posttest) given after the learning process. Data were
obtained from two classes, namely class XI-A as an experimental class which in the learning
process uses PheT media on the force moment material, and Class XI-B as a control class that
does not use PheT media in the learning process with force moment material.

The results of the research analysis using statistical analysis for student learning
outcomes in the experimental class and control class after the learning outcomes test was
carried out. The normality test data from the experimental class and control class are as
follows:

Table 1. The normality test

Sample N Xitung XZobel Conclusion
Kelas Eksperimen 18 17,2041 27,587112 Normal
Kelas Kontrol 18 11,1669 27,587112 Normal

Based on the table above, it can be seen that the calculation of the posttest value
normality test in the experimental class and control class obtained Xﬁimng < X2,,.150 it can
be concluded that the data is normally distributed.

Furthermore, to find out whether the data obtained are homogeneous or not
homogeneous, a homogeneity test is carried out

Table 2. Homogeneity test

Sample N Fhitung Fiabel Conclusion
Kelas Eksperimen 18 1,57 2,33 Homogen
Kelas Kontrol 18 1,57 2,33 Homogen

By using the F test formula above, the value of fy,;1,ng = 1.57 is then compared with
the value of fiqpei= 2.33 S0 that frirung < fraver IS fritung=1.57 < fraper= 2.33 then the

posttest value of the two classes is declared homogeneous.
To test the hypothesis in this study using a two-way t-test. With the hypothesis that
learning outcomes in bilingual classes taught with PheT media are optimal
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Table 3. Hypothesis Test

No thitung tiabel Hypothesis
1 1,70 1,690 H, ditolak

Based on the results of hypothesis testing using a two-way t-test, shows that the value

of —t = —1,690 < thimng = 1,07 < t(1—la) = 1,690. Based on the acceptance
2

(159
criteria of the two-way t-test hypothesis, it is known that H_a is rejected. Thus, it can be
concluded that learning physics in the bilingual class using PheT media is not optimal for
improving the thinking skills of students at SMA Teuku Nyak Arif Fatih Bilingual School.

This study found that bilingual learning using PheT media was not optimal to improve
students' critical thinking skills. This can be caused by several things, including students who
are less independent during the learning process, and students themselves quickly feel bored
in the previous lesson, so students feel tired before the learning process takes place. The
above is strengthened by research by Ulfah (2020) with the results that, "The shortcomings of
PheT Simulation as a virtual laboratory-based learning media, include the following: 1) The
success of virtual laboratory-assisted learning depends on the independence of students to
participate in the learning process; 2) Access to carry out virtual laboratory activities depends
on the number of computer facilities provided by the school; 3) Students can feel bored if
they do not understand the use of virtual laboratories, causing a passive response to
experiment. In addition, the lack of interaction between teachers and students also makes the
learning process less than optimal. This is also following Daryanto (2013: 5) stating, "To
achieve maximum learning objectives, student activity is needed which can be obtained from
positive interactions between teachers and students". Agustina, et al (2020) in their research
found that the increase in the average value of critical thinking skills using PhET media was
not maximized due to several factors, one of which was the lack of experience of students in
using PhET media so that time was wasted explaining how to use it. The effectiveness of
group work is still low, there are still students who do not work optimally in conducting
virtual labs.

Student success in learning can be influenced by internal and external factors. Internal
factors come from within oneself in the form of biological factors such as health factors and
psychological factors such as intelligence, talent, interests, attention and motivation. While
external factors are factors related to the school environment (Aspian, 2018; Astika, et al,
2018; Saraswati et al, 2019). While Maulidina and Bhakti (2020), "these factors are students,
teachers, learning objectives, subject matter, learning facilities, interactions between students
and materials, interactions between teachers and students, interactions between students and
the learning environment”.

Thus it can be concluded that the optimization of bilingual learning in an effort to
improve students' critical thinking skills is not solely based on the results of using PheT
media, but has been an accumulation of several student activities including the activeness of
students in class, discipline and does not rule out the possibility assessment of student ethics.
The lessons are difficult, and boring. The passivity of students in the learning process is a
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problem in learning because the teacher does not know whether the student is silent because
he has understood the lesson being taught or not.

CONCLUSIONS

Based on data analysis and discussion of research results on optimizing physics
learning in the bilingual class to improve students' critical thinking skills using PheT media
on the force moment material at SMA Teuku Nyak Arif Fatih Bilingual School, it can be
concluded that in testing the hypothesis by using two t-tests parties accept the hypothesis Ho
and reject Ha. These results identify that physics learning in the bilingual class using PheT
media is not optimal to improve student learning outcomes

Ha's refusal, among others, can be caused by students being less independent during
the learning process, and students already feeling bored during the learning process because
students already feel tired in the previous learning process.

Acknowledgments
The author's special thanks and deep respect go to all those who have helped process
the research and improvement of this article so that can be it published in the AJSE Journal.

References

Abdurrahman, A. (2019). Pengaruh Pembelajaran Virtual Simulasi PheT Ditinjau dari
Gender Terhadap Keterampilan Berpikir Kritis Peserta Didik Kelas XI SMA N 2
Makassar (Doctoral dissertation, Universitas Negeri Makassar).

Agustina, K., Sahidu, H., & Gunada, I. W. (2020). Pengaruh Model Pembelajaran Inkuiri
Terbimbing Berbantuan Media Phet Terhadap Kemampuan Pemecahan Masalah Dan
Berpikir Kritis Fisika Peserta Didik SMA. Jurnal Pendidikan Fisika dan Teknologi,
6(1), 17-24.

Anugraheni, I, 2018. Meta Analisis Model Pembelajaran Problem Based Learning dalam
Meningkatkan Keterampilan Berpikir Kritis di Sekolah Dasar. Journal of Language,
Literature, Culture, and Education, 14 (1) 9-18.

Aspian, A. (2018). Menumbuhkan Motivasi Belajar dalam Rangka Perbaikan Hasil Belajar
Peserta Didik. Shautut Tarbiyah, 24(1), 1-18.

Astika, 1. W., Suwindra, I. N. P., & Mardana, I. B. P. (2018). Hubungan Self-Efficacy dan
Self-Esteem dengan Prestasi Belajar Fisika Siswa di Kelas X MIPA SMA Negeri.
Jurnal Pendidikan Fisika Undiksha, 8(2), 77-85.

Daryanto, (2013). Inovasi Pembelajaran Efektif. Bandung: Yrma Widya.

Hasanatul, A. (2022). Studi Literasi Sains Peserta Didik Di Sekolah Alam Lampung.
(Doctoral dissertation, UIN Raden Intan Lampung).



9 Anggiani, N.U., Susanna., Hamid, A., Musdar

Jannah, Z. B., Islahudin, I., & Darmayanti, N. W. (2018). Pengembangan Modul Fisika
Bilingual Materi Hukum Newton Pada Siswa SMA Kelas X Untuk Meningkatkan
Motivasi Belajar Fisika Tahun Ajaran 2017/2018. ORBITA: Jurnal Kajian, Inovasi
dan Aplikasi Pendidikan Fisika, 4(2), 37-46.

Khunaifi, A. Y., & Matlani, M. (2019). Analisis Kritis Undang-Undang Sisdiknas Nomor 20
Tahun 2003. Jurnal llmiah Igra’, 13(2), 81-102.

Maulana, L., Syamsunasir, P. S., & Aris, T. (2022). Pendidikan Karakter dan Bela Negara
Melalui Pembelajaran Jarak Jauh di Era Pandemi Covid-19. Jurnal Kewarganegaraan,
6(1), 502-508.

Maulidina, S., & Bhakti, Y. B. (2020). Pengaruh media pembelajaran online dalam
pemahaman dan minat belajar siswa pada konsep pelajaran fisika. ORBITA: Jurnal
Kajian, Inovasi Dan Aplikasi Pendidikan Fisika, 6(2), 248-251.

Razi, N. I. M., & Rahmat, N. H. (2020). Barriers And Motivation For Learning English: A
Saraswati, N. T., Suwindra, I. N. P., & Mardana, I. B. P. (2019). Hubungan
keterlibatan orang tua dan sikap sosial siswa dengan prestasi belajar fisika SMA
Negeri. Jurnal Pendidikan Fisika Undiksha, 9(1), 43-54.Case Study. European Journal
of English Language Teaching, 6(1): 40-51.

Sugianto, B. (2014). Optimalisasi Penerapan Kelas Bilingual Menuju Pembelajaran Efektif
Di SMP Negeri 1 Dukun Gresik. Jurnal Kebijakan Dan Pengembangan Pendidikan,
2(1): 35-41.

Sugiyono. 2013. Metode Penelitian Pendidikan Pendekatan Kuantitatif, Kualitatif, Dan
R&D. Bandung: ALFABETA

Ulfah,R,Y, Yuliani,H, & Nastiti,L,R. (2020). Kendala Mahasiswa Dalam Menggunakan
Simulasi Virtual Phet Pada Pembelajaran Praktikum Gelombang Selama Pandemi
Covid-19. Prosiding Seminar Nasional Pendidikan Fisika VI, 1(8) : 4-5.



