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Abstract

This study aims to compare the students’ critical
thinking skills who use moodle and google classroom
on learning PBL models with animated videos. This is
comparative research with a nonequivalent pretest-
posttest group design and sampling technique cluster
random sampling. Based on the results of the study, it
shows that the first experimental class that used
moodle is better than the second experimental class
that used google classroom. This is obtained from the
test results N-gain where the first experimental class
obtained a gain score of 0.51 in the fair category, and
the second experimental class obtained a gain score of
0.43 in the fair category. The result of t test is t count =
2,8038 > t table = 1,9917 shows that Ha is accepted so
that the critical thinking skills of students who use
moodle are better than google classroom.
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INTRODUCTION

Learning using the 2013 curriculum
encourages students to carry out scientific
approach activities includes observing, asking,
reasoning, trying or collecting data, and
communicating in the learning process.
According to Suendarti (2017) stated that Science
learning is learning that fosters students'
thinking skills obtained by observation and
experiment that is assisted by rules, laws,
theories and hypotheses. Based on this
statement, learning science with a scientific
approach can build student activity on the
learning process to understand the concepts
given and develop critical thinking skills.

Critical thinking is an ability that students
need to have in the 21st century, and some
developed countries have included it in the
curriculum as a learning goal (Prayogi et al.,
2019). Putra (2015) in Ramdani et al. (2020) states
that critical thinking ability is a person's thinking
process ability to evaluate or investigate
evidence, assumptions and logic that underlie
other people's ideas.

Critical thinking skills in science learning
must often be trained to students in order to be
able to solve problems in science conceptsthat
happened in everyday life, so that, it can build
students' critical thinking skills to analyze,
collect information and evaluate. One of the
learning models that can be used to improve
students' critical thinking skills is the PBL model
(Kemendikbud, 2017). According to the research
results of Nasrullah et al. (2018), it is proven that
the PBL model can improve students' critical
thinking skills in excretory system materials.
With the existence of that real problems, the PBL
model can help students improve their critical
thinking skills.

Besides, from the 5 indicators of critical
thinking skills, there are 4 indicators that have
not been seen in the learning process as; (1) the
ability to conclude, students still provide long or
short but not comprehensive explanations; (2)
the ability to build basic skills, the students
explore information about the material using
only the module as a source of information; (3)
the ability to explain, in science learning that has
many discussions, but the students only use a
module. This problem makes the students
unable to explain the concept of science fully; (4)
ability to provide further explanation, the
students do not respond to explain a term and
give assumptions; (5) the ability to set strategy
and tactics, most students are able to analyze the
problems that are around even though they are
not contained in the module.

That statement is supported by the interview
results with the students who often think that
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science is a difficult subject. Thus, causing the
lack of interest and affect the understanding of
the material being taught. So, need the awareness
of students to learn independently. It can be
concluded that students' critical thinking skills
are still lacking. This statement is in line with the
statement of Tiruneh & Cock (2017) stated that
critical thinking skills could be seen when
students are able to understand concepts and
solve problems.

Moodle is an application program that can
convert learning media into a web form
(Herayanti et al. 2018). Moodle features that
support the learning process are administrative
features, teaching material delivery features,
testing features, assessment features, and
communication features. Based on Putra (2015),
features of the forum, assignment, chat, and quiz
help the students to think critically because they
can respond to the problems developed. Giving
these responses fulfils of critical thinking ability
indicators because the students will analyze
problems, look for accurate sources, find
solutions, and conclude.

Google classroom is an internet-based service
provided by Google with an e-learning system to
be used as an efficient learning media, practical
and interactive service to support technology-
based learning (Nurfalah, 2019). Some features
that support learning in google classroom
include reuse posts, create a question, create an
assignment, and create announcement features.
These features make it easy to access study
materials, submit assignments, fill out
attendance lists, and access exam assessments
(Nurhusna, 2020). On the other hand, the other
google application that supports the learning
process is google meet for virtual meetings as a
substitute for face-to-face meetings so that
students and teachers can still interact directly.

The use of moodle and google classroom as
tools for the learning process helps the teachers
make the learning process more flexible and
introduce students to technological
developments in education to support learning.
Moodle and google classroom have features that
help to present teaching materials to the
students. Teaching materials in the form of
learning media, such as animated videos can be
used to complete the learning process using
moodle. The animated video contains an
explanation of the problems that occur in the
learning material. Animated video as a learning
media is very good because it increases students’
knowledge and enthusiasm when learning
(Ponza et al. 2018). This animated video provides
positive contributions to students in improving
students' critical thinking skills using the PBL
model.
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Based on the description, it is necessary to
change the learning process to improve students'
critical thinking skills. So it is necessary to apply
moodle and google classroom to the PBL
learning model with animated videos. Moodle
and google classroom can be used as learning
aids with features that support online learning.
This study aims to compare the improvement of
students' critical thinking skills using moodle
and google classroom. Based on that explanation,
a study was conducted with the title:
“Comparative Study of Critical Thinking Skills
on PBL model learning with Animated Videos
between the Students Using Moodle and Google
Classroom”..

METHOD

The subjects of this research were the students
of MTs Mathalibul Huda Mlonggo with two
experimental classes, VIII F class as the first
experimental class and VIII G the second
experimental class. The sampling technique used
was the cluster random sampling technique in
which the sample was taken with the same strata.

This type of research is comparative research.
The research design used a nonequivalent
pretest-posttest group design. The design of this
study can be seen in the Table 1.

Table 1. Nonequivalent Pretest Posttest Group
Design

Group Pretest  Treatme Posttest
nt
Ist O X @)
Experiment
2nd O3 Y Oy
Experiment
Explanations:

O1 = pretest of the 15t experimental class
O = posttest of the 1st experimental class

X = PBL model with animated video using
moodle
Y = PBL model with animated video using

google classroom
Os = pretest of the 2nd experimental class
O2 = posttest of the 2nd experimental class
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RESULT AND DISCUSSION

The instruments used to measure students'
critical thinking skills are 22 reasoned multiple
choice questions and 2 essays. The data from the
pretest and posttest results with a KKM of 75
were analyzed, and the average score from the
1st experimental class was 60 at the pre-test
changed to 81 at the post-test. Meanwhile, the
average score from the 2nd experimental class
was 56 at the prefest changed into 75 at the
posttest. The average graph from both
experimental classes can be seen in Figure 1.

100
80

60
40
20

0

1st Experiment 2nd Experiment

B Pretest M Posttest

Figure 1. The graphic of average from both
experimental classes

Test the normality of the data to find out
whether the data is normally distributed or not
and determine the type of further analysis.

Table 2. The normality test results of the pretest-
posttest data

Data Class X2cou X2tabl  Descrip
nt e tion
Pre- 1st 8,22 11,07 Normal
test Exp
2nd 6,95 11,07 Normal
Exp
Post st 10 11,07 Normal
-test Exp
2nd 8,83 11,07 Normal
Exp

Based on Table 2, it is known that the data is
normally distributed because x%count <
x*table. The normality test data obtained were
further tested with the N-gain test and the T-
test. The N-gain test aims to determine the
improvement of students' critical thinking skills.
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Table 3. N-gain test data for both experimental
classes

Class  Ypretest Ypostest Gain  Desc
1stExp 60 81 0,51 Fair
2nd Exp 56 75 0,43 Fair

The N-gain test is also carried out on each
indicator in the question.

Table 4. N-gain test data for each indicator

Indicato Nurr;ber N-gain

r Queos tion 1st Exp 2nd Exp

6 0,40 0,45

1 20 0,30 0,26

1 (essay) 0,60 0,45

2 0,65 0,41

2 4 0,60 0,47

3 0,60 0,27

3 19 0,31 0,49

4 18 0,50 0,50

2 (essay) 0,60 0,60

5 11 0,60 0,59

6 5 0,60 0,52

9 0,65 0,38

8 0,30 0,21

7 12 0,48 0,42

14 0,60 0,22

8 13 0,14 0,36

15 0,74 0,47

1 0,60 0,45

9 16 0,67 0,46

17 0,47 0,60

10 7 0,30 0,18

10 0,30 0,21

Average 0,50 0,41

Indicator Description:

1 = Focusing the questions

= Analyzing the questions

3 = Asking and answering about a challenge or
an explanation

N

4 = Considering source accuracy

5 = Observing and considering the report of
observation

6 = Inducing and considering the results of
induction

7 = Deducing and considering the results of
deduction

8 = Defining the terms
9 = Indentificating the assumption
10= Deciding on an action
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The comparison between the two
experimental classes determines which one is
better between moodle and google classroom in
PBL model learning with animated videos using
a t-test.

Table 5. Pretest and posttest t-test data

Class Varia- Tcount  Trable Desc
nts
IstExp 66,785 .
Hais
nd
2 98,233 2803 1,91 accepted
Exp

The research carried out is to apply the PBL
model in learning combined with animated
videos to support the understanding of students'
material using moodle and google classroom. In the
learning process, students conduct
investigations to solve the problems. Giving this
problem aims to motivate students to conduct
investigations to understand how to solve
problems and obtain solutions (Phungsuk et al.,
2017). The use of animated videos as a learning
media benefits for the teachers to provide
material easier, and the students can understand
the difficult material assisted by audiovisuals
and animations in the animated video (Sari,
2019).

Learning that uses PBL with animated videos
improves students' critical thinking skills in both
experimental classes. This is because PBL
learning encourages the students to solve the
problems presented, then confirmed together
and strengthened understanding of the concept
with animated videos. The problem of the
Covid-19 pandemic has changed face-to-face
learning to online, while learning must continue
as usual. These problems become obstacles in
the educational process. The application of the
learning model during the pandemic should still
be applied so that it can be continued according
to the scientific approach. PBL models with
animated videos can be a solution to be applied
in learning so that the teaching and learning
process continues properly.

E-learning as learning support, and in this
study, the PBL model was applied with
animated videos using 2 e-learning to be
compared; moodle and google classroom. Moodle is
used by the 1st experimental class, while google
classroom is used for the 2nd experimental class.
Based on the results of the study, the students'
critical thinking skills were obtained on the t test
and N-gain test in Table 4.7 and table 4.5. T test
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results obtained  t.une = 2,8038 > tigpie =
1,9917 then the hypothesis test Ha is accepted.
These results indicate that the 1st experimental
class in the PBL model learning with animated
videos using moodle was better than the 2nd
experimental class in the PBL model learning
with animated videos using google classroom. The
results of the t-test are also supported by the
results of the N-gain test which shows that there
is an increase in the students’ critical thinking
skills in the 15t experimental class of 0.51 with a
fair category, while the 2nd experimental class is
0.43 with a fair category. Based on these results,
it can be seen that the 1st experimental class
obtained a greater increase than the 2nd
experimental class. The difference in
improvement scores in the two classes is not
much different because of the same treatment by
the PBL model with animated video, N-gain test
result can be seen in the Table.3. The result of
this study is also supported by a result study
conducted by Yuliati dan Saputra (2020) that
moodle-based STEM learning improves students'
scientific literacy skills because it adds
meaningfulness in learning and makes it easier
to learn the material. In addition, the application
of the PBL model with animated video also has
an effect on increasing critical thinking skills in
the two experimental classes. This is in line with
research conducted by Melianasari et al. (2018)
that using the PBL model assisted by video
media improves students' critical thinking skills.

The results obtained in the 1st experimental
class are better than the 2nd experimental class.
This is because learning using moodle is more
integrated and has more complete features
compared to google classroom. The display
feature in moodle can be modified so that it can
display e-learning that attracts the students’
attention, while the google classroom feature can
only be changed in the theme section and the
appearance in it is the same, and cannot be
modified in order to attract the students’
attention. In moodle, there is a feature to change
the language, while in google classroom this
feature is not available. The communication
feature, moodle can create groups according to
members so that discussions can still be carried
out in one application, but on google classroom,
communication can only be done on the
uploading post feature, so it is necessary to
create another group on WhatsApp to create a
discussion group. In addition, the assessment
features on moodle are integrated with one
application, such as quizzes or assignments to be
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carried out pretest or posttest, and have many
choices for the form of questions, and can be set
for processing allocations so that students work
according to the specified time. On the other
hand, while in google classroom, it is separated
from other applications, named google forms and
cannot be given time allocation, even though
both applications belong to google, but it will be
very easy if integrated with one google classroom
application. This statement is in line with a
research by Copriady et al. (2020), it stated that
moodle has advantages. It has full features,
simple display, available 120 languages, levels of
users, and can be operated on the computers or
smartphones.

The application of the PBL model with
animated  videos  greatly affects the
improvement of students' critical thinking skills
during the pandemic. In the learning process,
the students are given assignments by the
researchers. Then, they work on it and submit it
to the researchers. Students' answers are verified
and discussed together through google meeting so
that there is an interaction between students and
researchers, such as face-to-face learning, and
then the students are strengthened in
understanding the material with animated
videos. Learning activities using the application
of the PBL model with animated videos attract
the students’ attention because the learning
process is fun and new. This thing is in line with
Maulina et al. (2017) that animated videos
combined with PBL learning models make the
students more interested and active during the
learning process.

Learning using media will attract the
students’ attention to improve their critical
thinking skills. Moodle has more prominent
advantages over google classroom, which can
build the skills in mastering the material, so that
the students can set learning strategies to
improve critical thinking skills in accordance
with the stages of cognitive development of
junior high school students. According to
Fitrianingsih et al. (2019) that the students in
junior high school are in the formal operation
stage of cognitive development, which means
they are able to think abstractly and logically,
and scientific thinking models have begun to
emerge such as the ability to draw conclusions,
interpret, and develop hypotheses. This thing is
in line with a study by Gunawan et al. (2021),
stated that the application of moodle affects
higher order of thinking skills because moodle
provides chat and discussion forums that can be
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used to interact. Besides that, the teacher can also
supervise the discussion activities of students in
moodle. This discussion facility is very helpful for
students and researchers to continue to discuss
and assist the learning process according to the
stages of the PBL model.

The improvement of students' critical
thinking skills is influenced by the PBL model
with animated videos and e-learning used, this is
evidenced by the different results of the pretest
and posttest in the two experimental classes. In
the 1st experimental class, the average pretest
result was 60, and the average posttest result
increased to 81. In the 2nd experimental class, the
average pretest result was 56, and the average
posttest result increased to 75. These results are
in line with Septiyani et al. (2020) that learning
using e-learning helps the students improve
their critical thinking skills because they can
actively participate in learning.

The difference in the average improvement
score is due to the difference in the use of e-
learning between moodle and google classroom, and
the students are not familiar with the application
of the PBL model with animated videos in
learning during the pandemic. The habit of
learning using PBL will make the students to be
independent because they can find concepts
from real problems they solved (Afni et al. 2018).
The obstacles in the research because it is carried
out online are; (1) the lack of student
participation in discussions and presentations;
(2) the difficulty of observing the overall activity
of students; (3) technical problems such as
signals, so it takes a longer time.

The results of the questionnaire analysis of
student responses at MTs Mathalibul Huda
Mlonggo conducted a study on PBL model
learning with animated videos using moodle and
google classroom. There were 38 students in the 1t
experimental class who used moodle, and 40
students in the 2nd experimental class who used
google classroom. The analysis results showed
that the 1st experimental class obtained an
average result of 88.28% in the very high
category, while the average result of the 2nd
experimental class was 84.31% in the good
category. Based on the analysis results, it can be
concluded that the 2nd experimental class
learning the PBL model with animated videos
using google classroom is good in improving
students' critical thinking skills on vibration,
waves, and sound materials. Moreover, based
on the students' responses, it can be seen that the
Ist experimental class got more positive
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responses than the 2nd experimental class due to
the use of moodle, which has more complete
features and attracts the students’ attention.
These results are also in accordance with
research conducted by Muslimah & Fauziah
(2021) that the application of moodle can improve
the students’ learning results with the
percentage of 89% in the very good category.
Moodle is also easy, equipped with complete
facilities and features, and can be used as an
alternative in distance learning.

CONCLUSION

Based on the research of “Comparative
Study of Critical Thinking Skills on PBL Model
Learning with Animated Videos between the
Students Using Moodle and Google Classroom”
that has been done, the results of the N-gain test
on PBL model learning with animation video for
the 1st experimental class using moodle were
0.51 with a fair category, and for the 2nd
experimental class using google classroom were
0.43 in a fair category. Comparison of the two
experimental classes using the t-test, and the
results obtained are t_count = 2,8038 > t_table =
1,9917, so, it can be concluded that learning the
PBL model with animated videos using moodle
is better than learning the PBL model with
animated videos using google classroom.

REFERENCES

Afni, M., Zahroh, A., Anwar, N., Irjasy, A,
Maharani, S., & Fauzi, A. (2018).
Pembiasaan penerapan model problem
based learning dan dampaknya terhadap
peningkatan penguasaan konsep biologi
siswa SMA. In Prosiding Seminar Nasional
Pendidikan Biologi.

Copriady, J., Iswandari, S. N., Noer, A. M., &
Albeta, S. W. (2020). Pengembangan E-
Modul Berbasis Moodle pada Materi
Hidrokarbon. EDUSAINS, 12(1), 81-88.

Fitrianingsih, Y., Suhendr, H., & Astriani, M. M.
(2019). Pengembangan media
pembelajaran komik matematika bagi
peserta didik kelas VII SMP/MTS
berbasis budaya. Jurnal PETIK, 5(2), 36-42.

Gunawan, G., Purwoko, A. A., Ramdani, A., &
Yustiqgvar, M. (2021). Pembelajaran
Menggunakan Learning Management
Systemberbasis Moodle pada Masa



Samihah, .M. et al. / Journal of Environmental and Science Education 1 (2) 2021

Pandemi Covid-19. Indonesian Journal of
Teacher Education, 2(1), 226-235.

Herayanti, L., Gummah, S., Sukroyanti, B. A.,
Gunawan, G., & Makhrus, M. (2018).
Pengembangan Perangkat Pembelajaran
Berbasis Masalah Meggunakan Media
Moodle Untuk Meningkatkan
Keterampilan Berpikir Kritis Mahasiswa
Pada  Materi  Gelombang.  Jurnal
Pendidikan Fisika dan Teknologi (JPFT), 4(2),
158-167.

Kemendikbud. (2017).
Pengetahuan
Kemendikbud.

Maulina, M., Khairil, K., & Safrida, S. (2017).
Penerapan Model PBL Dipadu Media
Animasi Video Untuk Meningkatkan
Hasil Belajar Siswa pada Konsep Sistem
Pencernaan Manusia di Smp Negeri 5
Banda Aceh. Biotik: Jurnal Ilmiah Biologi
Teknologi dan Kependidikan, 5(1), 29-35.

Mayawati, M., Mulbasari, A. S., & Nurjannah,
N. (2020). Upaya Meningkatkan Hasil
Belajar Peserta Didik melalui Model
Problem Based Learning di Masa
Pandemi. Indiktika: Jurnal  Inovasi
Pendidikan Matematika, 3(1), 81-93.

Melianasari, Mila., Nurhayati, Sri, Amalia,
Andin Vita. (2018). Penerapan Model
Problem Based Learning Berbantuan
Media Video Tema Pemanasan Global
untuk  Meningkatkan =~ Kemampuan
Berpikir Kritis Peserta Didik. Jurnal
Penelitian dan Evaluasi Pendidikan, 19(2),
110-121.

Nasrullah, N., Kartimi, K., & Muspiroh, N.
(2018). Penerapan Model Pembelajaran
PBL (Problem Based Learning) untuk
Meningkatkan Keterampilan Berpikir
Kritis Siswa Kelas XI pada Konsep Sistem
Ekskresi di MAN 3 Cirebon. Jurnal [lmu
Alam Indonesia, 1(2).

Nurfalah, E. (2019). Optimalisasi e-learning
berbasis virtual class dengan google
classroom sebagai media pembelajaran
fisika. Physics Education Research Journal,
1(1), 46-55.

Nurhusna, N. (2020). Google Classroom sebagai
Media Pembelajaran pada Mata Kuliah
Teks Bahasa Indonesia. In Seminar
Nasional Pendidikan Bahasa dan Sastra.

Phungsuk, R., Viriyavejakul, C., & Ratanaolarn,
T. (2017). Development of a Problem-

Buku
Alam.

Guru  Ilmu
Jakarta:

24

Based Learning Model via a Virtual
Learning Environment. Kasetsart Journal
of Social Sciences, 38(3), 297-306.

Ponza, P. J. R, Jampel, I. N., & Sudarma, 1. K.
(2018). Pengembangan Media Video
Animasi pada Pembelajaran Siswa Kelas
IV di Sekolah Dasar. Jurnal Edutech
Undiksha, 6(1), 9-19.

Prayogi, S., Muhali, M., Yuliyanti, S., Asy'ari,
M., Azmi, 1., & Verawati, N. N. S. P.
(2019). The Effect of Presenting
Anomalous Data on Improving Student’s
Critical Thinking Ability. International
Journal of Emerging Technologies in
Learning (IJET), 14(06), 133-137.

Putra, P. D. A. (2015). Pengembangan Sistem E-
Learning untuk Meningkatkan
Keterampilan Berpikir Kritis Mahasiswa
Pendidikan Fisika. Jurnal Fisika Indonesia,
19(55), 45-48.

Ramdani, A., Jufri, A., Jamaluddin, J., & Setiadi,
D. (2020). Kemampuan berpikir kritis dan
penguasaan konsep dasar IPA peserta
didik. Jurnal Penelitian Pendidikan IPA,
6(1), 119-124.

Sari, K. R. (2019). PENGEMBANGAN MEDIA

PEMBELAJARAN IPS SD tentang
GEJALA ALAM MELALUI VIDEO
ANIMASI. Pedagogia: Jurnal Ilmiah

Pendidikan Dasar Indonesia, 1, 1-8.

Suendarti, M. (2017). The influence of jigsaw
learning model on the ability of
resolution natural science of Middle East
Junior High School students Indonesia.
International Journal of Environmental &
Science Education, 12(7), 1617-1622.

Tiruneh, D. T., & Cock, M. De. (2017). Measuring
Critical Thinking in Physics:
Development and Validation of a Critical
Thinking Test in Electricity and
Magnetism. International Journal of Science
and Mathematics Education, 15(4), 663-682.

Yuliati, Y., & Saputra, D. S. (2020). Efektivitas
Pembelajaran STEM (Science,
Technology, Engineering and
Mathematics) Berbasis Moodle Terhadap
Kemampuan Literasi Sains Mahasiswa
Calon Guru Sekolah Dasar. Jurnal
Elementaria Edukasia, 3(2).



